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BBEJAEHUE

B nocneauue necatuneTus noHatue od okpyKarolleh Hac npH-
pollHo#i cpejie HE TOJNbKO YKOPEHUNOCh B HAYyYHol NIMTEpaType, Ho H
NPOYHO BOLLJIO B Hallly HOBCEAHEBHYO0 kU3Hb. [1polno MHoro Mex-
NYHapOoAHbIX KOHPEpEeHI Uit 1 CHMMO3UYMOB, NOCBAIIEHHBIX OXpaHe
oxpyxarouieii cpeabl, opraiuzopanHslx OOH, OHECKO, IOHEII
H APYTHMH MEXIYHAapOJHLIMHU COIO3aMHU U accounanusaMu. Cneuna-
JIMCTbI MHOTHX CTpaH MHUpa BbIpaXaloT OecnokoicTBo Mo NoBOAY
MpPOTPECCUPYIOLIETO 3arps3HEHNs Bobl U BO3AYXa, UCTOLIICHHS 3€-
MeJIbHbIX K JIECHBIX pecypcoB U BooO1ne “OypHoro” BMeIaTenbcTBa
yenoBeka B npupoay. B Bblcokopa3BUTBIX CTpaHaX CTAHOBHTCH, KaK
cKazall 11097, “Bce MeHbllle oKpyXXarollei npupoaspl, Bce fonbille ok-
pyxaomel cpeabl”. ITo 00CTOATENLCTBO BOJIHYET MHOTHX, H He
TOJILKO CHELUATHCTOB.

B peuienun npobriembl oXpaHbl oOKpyXKaiollei cpeabl H pa3pa-
60Tke MeponpHATHii N0 pallMoHAJILHOMY HCHOJIb30BaHHIO NPHPO/-
HBIX PECYpPCOB YHAacTBYIOT CNELHANTUCTBI pasHoro npo¢ung — reo-
rpadbl, reosioru, 3KoNork, NouBoBebl, TMAPOTEXHHKH, OHonory,
3KOHOMHCTHI. B nocneanue aecatunerus B odcyxaenue stok npo-
OneMbl BKIIOYHIIUCH TIHCATENH, KYPHANUCTh], ACATENH HCKYCCTBa.
Taxoii xHuBolf HHTEpec WHPOKoi oOIIECTBEHHOCTH K “B3aHMOOTHO-
HIeHHAM” YeNloBeKa ¢ MPUPOoH CBUAECTENBCTBYET NpPEXKAE BCETO 0O
TOM, 4YTO BCEM HaM Jajieko He Oe3pa3nnyHo, B Kakol okpyxaroieu
cpefe OyaeM )XUTb Mbl CAMH, HalllM I€TH H BHYKH.
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Hy»Ho noHWMaTb U MOMHUTD, 4TO 1000 BUA X03aHCTBEHHOM
JeATeIbHOCTH (APOMbILINIEHHOE, TMAPOTEXHUYECKOE U FPasKAaHCKoe
CTPOMTENILCTBO, BhIpYOKa Jieca, MeMopalMs U pachalika 3eMefb,
MCMONIb30BaHKE MOBEPXHOCTHBIX U MOA3EMHbIX BOA H T.A. BIJIOTh 10
OCYLIECTBIEHHA IPOEKTOB perHoHaibHOIO fiepepacnpeeneHus Boj-
HBIX PECypCoB) Bcerna M Heu30eXHO oKa3biBaeT BIIHAHHE Ha OKpY-
Xarlnyw cpeny. M rmasHas 3ajaya HayKM — HayUMTHCS MPABUIILHO
APOrHO3UPOBaTh BO3MOXHbIE U3MEHEHUS B OKpYyXalolieH cpene,
pa3paborarTh HayuHble OCHOBb! palMOHaILHOIO MPHPOAONOJIL30Ba-
HUA (CApaBeJIMBO BhlpakeHHe “UCNONb3ys — OXpaHsi, oXxpaHas —
MCIONL3Yii!”), paspaboraTh HayuHO 000CHOBaHHbIE pEKOMEHalluu
0 NPeAOTBPALIEHHUIO OTPULIATENIbHOTO BAUAHMA XO3AHCTBEHHOH Ae-
ATEJILHOCTU Ha OKPYXKAIOLLYIO Cpeny.

B nocneanue gecaTwieTHs BO MHOTMX CTpaHaxX CTano OYEBHA-
HbIM, YTO OJHMM U3 BaOXHEHIUMX NMPUPOIAHBIX PECYPCOB ABIAIOTCS
noa3eMHbie BoAbL ['eonoru ctanu 4aCcTo NOBOPUTD, YTO NOA3EMHbIE
BOIbI — 3TO AONE3HOE HCKonaeMoe Homep oauH. Eme B 1931 1. aka-
nemuk A.T1. KapnuHckuii nucan o noaszemHou soae: “Boaa — 3to He
MpOCTO MHHEpalIbHOE Chipbe, 3TO HE TOJIbKO CPEACTBO 11 Pa3BUTHA
CeJILCKOro X034iCTBa, BoJa — 3TO AHCTBUTEN bHBIH NPOBOAHUK KY/b-
TYPBbI, 3TO Ta XXKBas KPOBb, KOTOPAs CO3/aeT XKH3Hb TaM, [e ee He
Ob110”,

B ortnnuue oT Apyrux nosie3HblX HCKOMAeMbIX, NMOA3EMHblE BOAbI
MMeEIOT paj crieundryeckux ocobeHHOCTEH, KoTOpble HeoOX0aUMO
YUMThIBATH APH OLIEHKE UX 3aM1acoB H onpeneneuuu NepPCAEeKTUR UX
MCHO0JIb30BaHKA B HAPOLHOM X03sicTBe. [ TaBHas oCoOeHHOCTb HOA-
3eMHbIX BOJ — HX BO30OHOBIAEMOCTb B fAipoiecce ob1ero kpyropo-
pOTa BOJbl, YTO KOPEHHbIM 00pa3oM OTIIMUAET MoA3eMHbIe BOAbI OT
BCEX APYTHX MONe3HbIX UcKonaeMblX. Kpome Toro, u 310 oueHs Bad-
HO, P 3KCIJIyaTaly NOA3EMHBIX BOJ MPOHCXOAMT He TOJbKO pac-
XO40BaHHe, HO BO MHOTHX ClTy4asx U AOMONHUTENbHOE POPMHUPOBa-
HHWe, BbI3BAHHOE YCHJIeHUeM AUTaHUA NTOA3EMHbBIX BOJ NOBEPXHOCT-
HbIMM BOJIaMH, a Takke 3a CueT YMeHbIUEHHS UCNapeHns C YpOBHA
FPYHTOBBLIX BOA. Jlpyras cyiecTBeHHas 0COOEHHOCTb NOA3EMHbIX BOJL
— UX AONBRUXHOCTL U TeCHAS RIAUMOCBAZL C OK‘DV)KalOIIIEH ChEHOM

A n AN R ~ 2 12 - 2RISR L2 QR TIIVANR LA A2 LT LY FILEZ D w32 LALARI N e

[TonzeMHbie BOABI, C OTHOMH CTOpPOHb!, HAXOAATCA B NNOCTOAHHOM H
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TECHOM B3aMMOAREHCTBHU C BOAOBMELAKOUIMMU IOPHBLIMH NOPOJA-
MM, a C ApPYINOii — OHH CBA3aHBL! C TTOBEPXHOCTHbLIMH BOAOTOKaAMH,
MOpsMIL, AaHAia¢TaMKu, pacTUTenbHOCTHIO. FIMeHHO 3Ta ocobeH-
HOCTb MTOA3EMHBIX BOJ — X CBA3b C OKpYyxatrouei cpenoit — Oyner
pdCCMUTpEHd B .:HUPI KHHre€. Jj.lﬁl.b K€ OTMETHM, UTO NOA3EMHbLIC
BO/IbI, COCTaBNAR Nulib 0,27% oObema Bceli ruapochepsl, 3aHNMa-
IOT 3HAUUTENILHOE MecTo B obecrnieuennu norpedbHocTell uenoreka B
BOJe. DTO AparoueHHoe nojie3Hoe UCKOoMaemoe ABNgeTcs npenme-
TOM BCECTOPOHHHUX U JeTalbHbiX UCCNiefoBaHUH U 00001IeHUHA.

ABnasach 4acThbO OKpyXatwliei cpeabl, NOA3EMHbIE BOAb Ha-
XO[ATCH B CJIOKHBIX K PA3HOTUIAHOBLIX “B3aUMOOTHOLUEHUAX” C ApY-
riMiH ee KOMIOHeHTaMHu. [TonoxkeHue ypoBHS IpYHTOBbIX BOJA
onpeaenser Xapakrep pacTUTENbHOCTH, BIHAET Ha ypoKaHHOCTH
CeJIbCKOXO3ICTBEHHbIX KYALTYP, onpenenseT HeoOX0AUMOCTb OCY-
HIWTeIbHBIX MEPOIPHUATHIL NpH cTpouTenscTBe. Konebanus yporus
IPYHTOBBIX BOJ B TE€YEHHE rojia U B MHOTOJIETHEM pa3pe3e MOTYT
BbI3BATh NOATONJICHHE NOPOJACKUX TEPPHUTOPHI H CENBCKOXO3AMCTBEH-
HBIX YIOAHWH, cnoCoOCTBOBaTL Pa3BUTHIO OTON3HEH U T.4. B pane
Ciy4dacB HHTEHCHBHbIH OIUOp NOJA3EMHbLIX BOA NPHUBOANUT K CHHXKE-
HUIO 3eMHOI MOBEPXHOCTH, CNIOCOOCTBYET aKTHBH3ALUH KAPCTOBO-
cY(po3nOHHBIX MPOLECCOB, BJIUAET HA BOAHOCTH PEK, Bbi3bIBAET
OCylUeHHE 3eMeb.

C apyroii CTOpoOHbI, NoA3eMHble BOJbl HCIIBITHIBAIOT HA Cebe BIIH-
sHUEe APYTMX KOMIIOHEHTOB OKpy»Xatouiel cpeabl, 0COOEHHO Tex M3
HHUX, KOTOPbIe MOABEPraldTCd HHTEHCUBHOMY H3MeHeHUIo. Tak, pas-
JIMBbLI peK BO BPEMs 110J0BOAHN NPHBOAAT K YCHJIEHHIO ITHTaHKA MO/-
3eMHBIX BOJ B PEYHbIX NOJIMHAX H, CIEA0BATENbHO, K YBEJTHYEHUIO
MX eCTEeCTBEHHbIX peCypCOB. BMecTe ¢ TeM peryiupoBaHue rnosepx-
HOCTHOI'O CTOKA BOAOXPAaHWIKILIAMHU BbI3biBAET COKpallleHHe npoo-
KUTENBHOCTH K UHTEHCUBHOCTH MABOAKOB U 00YCNaBIUBAET HU3Me-
HEHUe pexXuMa NMUTaHUA BOAOHOCHBIX FOPU3OHTOB, YTO COKpallaer
pecypcehl 1o3eMHbIX BOA Y YXYALUAET YCAOBUA IKCILTYaTaUMu aei-
cTByIOLIIMX Boa03abopos. LlInpokoe pazBuTHE opOLIIeH s, B TOM YHCTIE
CTPOUTENBLCTBO UPPUTAIMOHHBIX U 0OBOJHUTENLHBIX KaHANOB, Ha-
060n0T BbI3bIBAET YBEJIHYEHHE DECYDPCOB MMOA3EMHAIX BOJL IPUIIEra-

A Y Sl o

IOLKX TEPPH ropnﬁ.
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Tpumepsl B3aUMOAEHCTBUSA NOA3EMHBIX BOJl C IPYTMMH KOMIIO-
HEeHTaMH OKpYXxaiolleii cpeibl MOXHO ObiNo Obl IPOAOMIKUTS.

Hacrosuias MoHorpagus nocBaileHa oHOM U3 BaXKHEHLINX KO-
NIOrHYecKUX npobiem — H3yuEeHHIO NON3eMHbIX BOA KK KOMIIOHEHTA

okpyxatouleii cpeabl. [TpuunHoil, No6yauBLIeH HANKUCATL 3TY KHUTY,

AOCTYXKHIO TO OOCTOATENLCTBO, YTO aBTOp, Oonee YETBEPTH BeKa
Qauuuammuurq DI'Z\/UPI—IDIPM nmoneMHLIX R(\Tl npnnnnkna'rnn r"mn-

A iarawiiva Aawipa-rwivaizaAliia ZFNS

KWBaJIcsa C BEChbMa omuﬁoqnblmu ApenCTaBNEeHUAMH MHOIUX NITOAEH,
B TOM YMCJie U BecbMa 00pa30BaHHLIX CACLUATTUCTOB B JIPYrUX 00-
nacTaX 3HaHUi, 00 3TON BaXKHOM cOCTaBHOH YacTU ApUpoAHOro 60-
rarcTBa 3eMnH. ABTOp NONbITanCs 0000UIMTL ¥ NPOAHATU3UPOBATD
MMEUIMica B pasMYHbIX CTpaHax, U Apexnae Bcero, B Poccuu u
CLUA, onbiT HHTEHCUBHOH dKCANYyaTallU NMOA3EMHBIX BOJ U OLEH-
KH BJIHAHHA TaKOl 9Kcniyarauuu Ha okpyxatoiilyto cpeny. [1o ybex-
JIeHUI0 aBTOpa, 3ajja4ya TMAPOreooroB Apu peiieHun apodiemM Bo-
JNOCHAOXEHH HMEHHO U COCTOUT B TOM, YTOObI NpaBHIbHO OOOCHO-
BaTh TO KOJIHYECTBO BOAbI HY>)KHOFO KauecTBa, KOTOPOE MOXKHO B3STh
13 BOJOHOCHOIO NOPU30HTA B TEUEHUE pacyeTHOro nepuona 6e3 yuep-
Ga JUJIA OK‘py‘)i(&ijeﬁ CpCabi Us TOM HHUCJIC U AJid CaMHUX T1I0A3CMHBIX
BOJ|), HJIK NO kpaiiHeli Mepe CBECTH ITOT YiiepO K MUHUMYMY C f0-
MOLIBIO CrIelMalbHbIX MEPONIPUSTUM.

ABTop crapancs, 4roObl ApeanaraeMas kHura Ooi1a nosne3Ha He
TOJILKO (a MOXKeT ObITh M HE CTONbKO) ApodeccHoHaNbHbIM THIAPO-
reosoram, HO H cheLanucTaM CMEXHbIX odnacrelf 3HaHui — reo-
rpadam, skonoram, riAponoram, BceM “BoJHUKaM”’, 3aUHTEPECOBAH -
HbIM B OXPaHE W PallHOHAIbHOM MCNOIb30BAHUM BOAHBIX PECYPCOB.
ABTOp TaKKe HaaeeTcs, YTO ero KHUra OyaeT MHTepeCHa LIHPOKOMY
Kpyry npocTo o003HaTeNnbLHbLIX YUTaTENEH, 00€CnOKOEHHBIX COCTO-
AHUEM MPUPOIHBIX pecypcos cBoeli cTpaHbl. MMeHHO Takoil pacuer
Ha MHOTMOYHMCJIEHHYIO U pa3HOO0pa3HY 0 ayAUTOPUIO NpeAonpeact
CTPYKTYPY H CTHNb U3N0XEHHSI KHUIH. C OJHOH CTOpPOHBbI, KHUra
OXBaThIBAET Upe3BBIMAHHO MIMPOKHHA M pazHOOOpa3Hblit Kpyr BOM-
pocoB: npobiiema BoAbI HA 3eMie H MpoceaHue 3eMHONH NOBEPXHO-
CTH, MOA3EMHbIA CTOK B MOPA M OKEaHbl U MEJIMKO-IKONOTMUYECKHE
npo6GieMbl BOLONONbL30BaHKHA, OLiEHKA U KapTUPOBAHUE PECYPCOB
AOA3EMHbBIX BOJ, U X YA3BUMOCTb K 3aI'PA3HEHHUIO U POb NOA3EM-
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HbIX BoJ B MobabHOM BoaHOM OanaHce u T.n. OTCiona MOXeT BO3-
HHKHYTh BreuaTieHHe O HeKoTOpoit ¢parMEHTapHOCTH KHUIH, OA-
HaKO MHOMOMJIAHOBOCTb U pa3sHOOOpa3ne 3aTpOHYThIX MMApOreoso-
FMYECKUX M 3KOJOrHyYeckux npobnem obbicHIETCS xelaHUeM BCe-
CTOPOHHE € pa3HbiX MO3MIUA OXapaKTepH30BaTh B3aUMOCBA3b H
B3aUMOJEHCTBHE NMOA3EMHBIX BOJ C ApYTHMU KOMMOHEHTaMH OKpY-

C npyroii cTOpOHbI, HMEHHO pacCUMThHIBas Ha LUKPOKHH KPYT YH-
TaTesiel, aBTop CTapaeTcs H3N0XHTh MarepHall IPOCThIM JOCTYHBIM
A3bIKOM, H30eras CJIOXKHbIX MareMaTH4eCcKUX BbIKIAA0K, OMUCAHUS
moaenei, JeTaiu3ali MeTO0B pacueToB U T.11. B 3ToM nnaune npen-
naraemasi KHMra npubnuxaercs K paspsaay HayuHO-NONyaspHoO# Jin-
TEPATYpbl.

Cnenyer oTMETHTb, YTO B OCNIEHHE TOibl NOABUIUCH HHTEpPEC-
Hble NyONMKaUMK 0O OTAENbHLIM aCleKTaM OUEHKH BIUSHUA 0TOOpa
noA3eMHBIX BOJI Ha OKpYIKatolly o cpeny. Cpean HUX cneayer, Npex-
ne scero, ormetuTh B.C. KoBanesckoro, K. Mapra, 3. Kycroauo,
A.A. Xoposa, B.JI. 3no6unoi, I1.3. Jlamopo, 10.0. 3eerodepa n
APYFUX CMEUHAIUCTOB, paboThbl KOTOPbIX HCMONb30BaHbI NMPH NOA-
roTOBKe HacTosllei MOHorpadpuu.

ABTOp TakXe HIMPOKO HUCMonb3oBal paboTsl, onybankoBaH-
Hbie UM B POCCHICKOH U 3apyOexxHOH nepHoaHYECcKoit neuaTH nep-
coHaNbHO Whn B coaBropcTBe ¢ A.ll. benoycosoii, b.B. bopesckum,
B.A. Becesonoxckum, PI'. Jxxamanossim, A.B. Mecxerenu, U.®. Qu-
aennu, JI.C. A3suHbIM, [Tonp3yach CllyyaeM, aBTOpP BbIPaXaeT UM
ry0OKyI0 NpH3HaTeIbHOCTH 3a MHOTOIETHEE TBOPYECKOE COTPYI-
HUYecTBO, 6e3 KOTOpOro nosBAEHHE 3TOH KHUIH OBlIO Obl MPOCTO
HEBO3MOXHO.

B HacTosmeii MoHorpadpuu pasgenst 2.2, 2.4.3 u 9.2-9.4
HanKicaHbl aBTOPOM COBMeCTHO ¢ A. I-M. H. JI.C. SI3BHHbIM, pasien
4.3 — coBMecTHO ¢ A. r-M. H. P.I. JlxcaManoBbIM NpH y4acTHH
T.H. Cadponoroii, pazaen 4.4 — COBMECTHO C k. -M. H. A.B. Mec-
XeTenu, rmapa 8 HanucaHa a. M. H. JLW. DnbnuHepowm, a pazaen 9.1 —
a. T. H. E.C. J]3ekuepom.

ArTon ucknenue nousuarened J1.I1. Horocenoroii u O.A. Kapu-
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MOBOI# 3a 6onbmy}o HOMOLU(b NPH rz(mrommce NaHHo# MoHorpadun
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K AeyaTH. ABTOpP CYUMTaeT CBOMM TNMPHUATHBIM JOJIFOM UCKpEHHE fo-
onaronaputs [.H. Kopo6oBy 3a Oonblio# Tpya no peaakTHpoBaHHIO
MoHorpaguHu.

MoHorpadus HanucaHa W onyOnukoBaHa npu Ppu
7, 00-

HHaHCOBOM
M NoN 05-64671,

noaaepxke rpaHtop POMH NeNe 01-05-78806
01-05-64173.



INTRODUCTION

In the last decades the idea of the environment has not only
introduced itself in the scientific literature but also entered in our
everyday life. A lot of international conferences and symposia dedicated
to the environment protection have been carried out. They have been
organized by UN, UNESCO, UNEP and many other international
unions and associations. The specialists from different countries worry
about increasing air and water pollution, land and timber resources
depletion as well as the vigorous human interference into the nature,
in general. In the developed countries it appears to be “less nature and
more the environment”, — as one poet said. This circumstance troubles
a lot of people, not only specialists.

The specialists from different scientific fields — geographers,
geologists, ecologists, soil scientists, hydrotechnicians, biologists,
economists, — solve the problem of environmental protection and
elaborate measures on rational use of natural resources. In the last
decades writers, journalists, artists have started discussing this problem.
A lively interest in the “interrelations” between humans and the nature
of the society at whole testify to the fact that we do care about the
state of the environment in which our children and grandchildren will
live. '

It is necessary understand and remember that any kind of business
activity (industrial, hydrotechnical, and civil engineering, forest cutting,
melioration and pioughing up, use of surface and ground water, etc.,
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even projects of water resources transfer) inevitably influences the
environment. And the main goal of science is

—to predict correctly possible changes in the environment,

— to elaborate scientific basis of rational use of natural resources
(the expression “when using — protect; when protecting — use” is fair
in this contest),

— to elaborate scientifically based recommendations on the
prevention on adverse impact of business activity on the environment.

In the last decades in many countries the fact that groundwater is
one of major parts of natural resources has become obvious. Geologists
have started to explain that groundwater is a mineral Nel. As far back
as in 1931 Academician A.P. Karpinsky wrote about groundwater:
“Water is not only a mineral but also a means to develop agriculture,
water is a genuine conductor of culture, this is a living blood that
creates life in the places previously not suitable for it”.

However, unlike other minerals, groundwater has several specific
features which one should count in assessing its quantity and per-
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spectives of use for different purposes. The pecullarlty of groundwater
is its ability of renovation during the process of global water cycle
that radically sets groundwater apart the other minerals. Moreover,
it is very important that during groundwater exploitation it is not
only withdrawn but also in many cases additionally formed because
of increased supply from surface sources and decrease of evapora-
tion from subsurface water table. Another important peculiarity of
groundwater is its mobility and close interaction with the environ-
ment.

On one hand, groundwater is in permanent and close interaction
with rocks, on the other hand, it is connected with surface flows, seas,
landscapes, vegetation. This is the peculiarity we wrote this book about.
It should be noticed that groundwater being only 0,27% of the whole
hydrosphere volume plays asi gniﬁcant role in human needs in water

BRAWE l.ll LA B T T T
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Being the part of the environment groundwater has complex
“relationships™ with its other components. Types of vegetation, crop
capacity, the necessity of drainage during periods of construction
depend on the groundwater level. Annual and perennial groundwater
level trends may cause underflooding of urban and rural territories,
landslide development etc. In several cases intensive groundwater
withdrawal leads to land subsidence, karst-suffosive processes growth.
It influences river water balance, drainage.

On the other hand, other environmental components, especially
those intensively impacted, exert pressure on groundwater. For
instance, high water leads to the increase in groundwater supply in
river valleys and, consequently, to the increase in groundwater
resources. At the same time, the regulation of water flows by reservoirs
causes the decrease in flood periods and evokes the change of aquifer
supply regime. Because of this fact groundwater resources decrease

and conditions of aquifers use get worse. Large development of
drmnaop In{‘!ndlno irrication canals construction vice versa causes
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the increase in groundwater resources of neighborhood territories.

There are many more examples of the interaction between ground-
water and other environmental components.

This monograph is dedicated to one of major ecological problems
—study of groundwater as acomponent of the environment. The reason
this book appeared was the fact that the author who has studied this
problem for more than a quarter of a century heard more than once
erroneous suggestions about this important part of the Earth’ natural
resources from a lot of people, including specialists of other scienti-
fic fields. The author tried to summarize and analyze the experience
of intensive groundwater use and the assessment of its influence on
the environment available in different countries, mainly in Russia
and the USA. According to our conviction, the goal of hydrogeolo-

gists solving problems of water supply consists in substantiating
water quantity that it is possible to withdraw from an aquifer durmo

See 2235 LEIh e} BN, 223832 W22 222 R iE - =2

the time given wnthout any harm for the environment (mcludmg
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groundwater itself) or at least with minimum harm using special
measures.

The author believes that this book could be useful for not only
professional hydrogeologists but also for specialists of adjacent fields
of science — geographers, ecologists, hydrologists, all water specialists
who are interested in water resources protection and rational use. The
author also hopes that this book could be interesting for a large circle
of curious readers who worry about the state of natural resources in
their country. This numerous and diverse audience predetermined style
and structure of the book. On one hand, a large and various scope of
problems is discussed: water problem on the Earth and land subsidence;
groundwater flow into seas and oceans, medical ecological problems
of water use; groundwater resources assessment and mapping; their
vulnerability to pollution and groundwater role in global water balance,
etc. On the other hand, taking into account a large circle of readers,

the author tries to present material in easy and popular way avoiding
comnlex mathematical formula. models deqrrmfmn dpfmlmo of
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calculatlon methods, etc. In this contest the book approaches popular
scientific literature requirements.

The impression about some fragmentariness of the book may
appear. However, the diversity of hydrogeological and ecological
problems covered here can be explained by the wish for completely
characterizing the interrelationships and interaction between
groundwater and other components of the environment.

It should be noted that during last years interesting publications
on several aspects of the influence of groundwater withdrawal on
the environment have been published These are works by V.S. Kova-

lt:Vbl&y,J lvuugat,n \,ublUUIU,n A. JOTOV, V. L. l_uubma, PE. LCLIIIUIU,

Yu.O. Zeegofer and others. These publications were used during the
process of the monograph preparation.

The author also used his works published in Russian and
international press. Some of them were written with A.P. Beloussova,
B.V. Borevsky, V.A. Vsevolzhsky, R.G. Dzhamalov, M. V. Kochetkov,
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A.V. Meskheteli, I.F. Fidelli, L.S. Yazvin. The author takes an oppor-
tunity to express his deepest gratitude for longstanding cooperation.

In the monograph the paragraphs 2.2, 2.4.3, and 9.2-9.4 were
written by the author with D. Sc. in geology and mineralogy
L.S. Yazvin, paragraph 4.3. — with D. Sc. in geology and mineralogy
R.G. Dzhamalov, paragraph 4.4. — with PhD in geology and mineralogy
A.V. Meskheteli. Chapter 8 was written by MD L.1. Elpiner, paragraph
9.1. — by Ye.S. Dzektser.

The author expresses his sincere thankfulness to L.P. Novoselova
and O.A. Karimova for their help in the book preparation.

.
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IIPOBJIEMA ITPECHOH BO/IbI

B teucHUe ThiCAUYENeTHH Y MIOAEH CKaanbiBanoch npeacrasie-
HUE O NMUTHEBOH BOJIE KaK O BELIECTBE KU3HEHHO HEO0X0AMMOM, HO
HUKOIZAa He UCccAKalolleM, seuHoM. OHako ¢ poCToM HapoaoHace-
JIeHMs Haluel MiaHeTbl, C pa3BUTHEM NPOMBILIEHHOCTH H CENbCKO-
ro xo3s#icTBa NoTpeOHOCTH B NpeCHOMH BOJIE pe3Ko BO3pOCHa, U ceil-
4ac HeXBaTka BOJIbl OLLYILACTCS BO MHOIMX paioHax.

B nocneaune 20-30 et 3aMeTHO 060CTPUIHCH NPOBIIeMbI, CBA-
3aHHBIE C IPOTUBOPEUUAMH MEXKIY PACTYLIUMH HOTPEOHOCTAMH ye-
JoBedyecTsa M NPUPOJHBIMU pecypcaMu. K uucity Takux npobnem
OTHOCHTCA W obecrneueHne HaceSIeHNsa MUTbEeBOH BOJIOH OJIHOLEH-
Horo kauecrsa. [mobanbHbie Maciitabbi 3ToH MpobieMbl B MONHON
Mepe o6o3Haunmmnce eule B 1977 r. Ha Kondepenunun OOH nio Boa-
HbIM pecypcaMm. AHATU3 CUTYalUuH, CIOXKHBLICHCS BO MHOTHX CTpa-
HAX MHMPA N XapaKTepH3YIOLLeHCA KOJTHYECTBEHHBIM U Ka4eCTBEHHLIM
JAeGULUUTOM TTHTLeBOH BOABI, pOCTOM U Macurrabamu 3abonesaeMo-
CTH HaceneHus, CRA3aHHbIMHU C HEraTHBHBIM BIIHAHUEM BOJIHONO (hak-
TOpa, ABMICA MPUUKHON nporosrnauieHus 80-x rofos “Jlecatune-
THEM MUTHEBOH BOJbE M CAHUTApPHH .

OnHako, Cyas o pe3yabTaraM Lenoi CepHy KpyHbIX MeXAyHa-
ponHbIX (popyMoB Oonee MO3AHETO Nepuo/a, MOCBALEHHbIX aHaliH-
3y BOJHO-3KOJIOrH4eckoii 00CTaHOBKH, 0CTPOTA NPOOIEMBI HE TOJb-
KO COXpaHaeTcs, HO U HapacTaer.

Henocratok B NpecHol BOJIE OTMEUAETCAd HA TEPPUTOPUH, CO-
crasnsatolieit okono 60% sceit nnouanu cyin 3emnu. Bo Muorux
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paifoHax 3emiin BoAHbIA (akTop HAUMHAET CAEPKMBATH PA3BHUTHE
APOMBILIJIEHHOCTH M CeJIbCKOro X038HCTRA.

B 1eM fpH4MHA HEXBATKN NPECHOH BOAbI? B onHNX paoHax 310
00bACHAETCA NPUPOJHO-KIIUMATHUECKUMU YCIIOBUAMH (CKapa, 3acy-
Xa, pelikoe BbIManeHHe OCaAKOB, OTCYTCTBUE KPYNHBIX BOJAOHCTOY-
HHMKOB), B JIPYIHX — MHTEHCHBHbIM, & 4aCTO YU HepPalHOHAIbHbIM
MCIONL30BaHUEM BOAbl B MPOMbILUIIEHHBIX LEJAX M, 4TO 0COOEHHO
BXHO MOAYEPKHYTb, MPOrpeccCUpyOIMM 3arpsa3HeHHEeM BOAHbBIX
pecypcOB OTXOAAMM MPOMBILUJIEHHOI0 W CEJIbCKOXO3AACTBEHHOTO
PON3BOJCTRA.

Bosbilioe KoJinuecTBO BOAbl TpeOyeTCa Anis [POMbILLL
NPOU3BOJICTBA Y BbIPaALI¥BaHHA CeJIbCKOXO3AMCTBCHHBIX KYJBTYD.
Tak, ecnn venoBeky TpeOyeTcs Ha MU TbEBblEe M XO3aHCTBEHHbIE HYX-
abl 0koj1o 300—400 n BoAbl B CYTKH, TO Ha NpoHU3BOJACTBO | T caxapa
pacxoayerca 100 Tbic. a1, ctann — 150 tbic., KanpoHa — 500 Tbic. n.
Jina BoipawyiBaua | Kr pacTHTENbHOM Nvy HeoOX0AMMO B Ccpea-
HeMm 2000 1 Boabl. OpHEHTHPOBOUHbIE [TPOrHO3bI NOKa3bIBAIOT, YTO
k 2000 r. o0was noTpebHOCTHL B BOJE B MHPe BO3pacTeT /I KOMMY-
HAJILHOro BoflocHabxkeHya B 2 paza, Ana BoAOcHA0XKeHUs MPOMBbILI-
NIEHHOCTH — B 3 pa3a, ceJicKoro xo3sicrea — B 1,5 pasa.

VYyeHsle, cneuyanicTs pazHoro npoduns, oduiecTBeHHblE ged-
TEJN, XYPHAIUCTHI BbICKA3biBAKOT CEPbe3HYI0 03aD0UEHHOCTL He-
XBaTKOil npecHoW BoAbl. “IlpecHON BOALL, IpexJe UIMpPOKO pac-
IpOCTPaHEHHOIO B OONbLIIHHCTBE CT CTpaH Mupa BHAA upanIiH' biX
forarcts, B Omikaiuive roas! 6yeT CTAHOBUTHCA BCe MeHbLUE”, —
CUNTAIOT aMepHKaHCKHe IKOJIO0rH, aBTopsbl uccienoBaHna “Okpyxa-
owas cpeaa B 2000 rogy”. “Haasvraercs yrpoxatoiyi Kpu3uc B
cHabxeHUH nuThLeROH BOAOH!” — npenynpexnaer peibyprekuil
MHCTHUTYT 3KOJIOTHN B CBOEM HCCieJOBaHWH O OeACTBEHHOM MO0~
XeHHH ¢ BofoH B [epmannn. «COTHM perdoHanbHbiX npodnem c
BOZIOH, — KOHCTaTUpyeT aMepHkaHckuil xypuan “lOnaiiten Credre
HbIOC JHA Yopia penopT’, — nepepacTaroT B o0leHaMOHaNbHbiH
KPU3HCY.
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Ilo nannbiM BceMuproOii oprannsauun 31paBoOXpaHEHHs, NPH-
MepHO 1,2 MuMapaa 4ejloBeX CTPaJaloT OT HEXBATKH MUTHEBOH
BO/Ibl. Oco6Y10 03a004EHHOCTD BBI3bIBAIOT (DAKThl YXyALIEHUS THIH-
€HN4eCKUX rokasareseil NUTbeBOH BOIBI, Y4TO 0T]5ui1a'renbno CKa-
3bIBAETCA Ha COCTOAHUU 3[0POBbA 3HAYUTEbHbIX [0 YHCIIEHHOCTU
TPy HaceleHus B psAle Pa3BUBAIOLIMXCA U KAMUTANUCTHYECKUX
rocyapcTB U TpeOyeT MO3ITOMY CPOHHBIX U PELIUTENbHBIX MEP /s
MCTIPaBJICH!A co3aaslierocs nonaoxerus. Okono 80% Bcex ciyuaes
3a00J1eBaHil B Pa3BUBAIOLLMXCA CTPAHaX CBA3aHO ¢ ynorpebneHuem
BO/Ibl, He OTBedaloled caHuTapHoii Hopme. MupoBas o0LecTBeH-
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HOUIDb ym ,uabnu 3aro Unupn.ua O "BOAHOM IOJICAC  1TL1aHCTbhE, O HAA-
BurarouieMcs “BoIHOM Kpu3uce”. Xopoliad BoJa cTaa NnpeaMeToM
akcnopta. HanpuMep, ['oHKOHI noAydYaeT BOAY MO CrieliHaNbHbIM
Tpybornposonam u3 Kutas, a B 3acylinuBbie Io/ibl Boaa J0CTaBlgeT-
ca crona TankepaMi. B Hexotopbix cTpanax EBponbl paccMmarpHBa-
FOTCA MPOEKThI 3AKYTIKH IPECHON BOJbI.

Tpobnema Bosbl cTana MeXAyHapoaHol. B coorBeTcTBHH € Mex-
AyHapoaHoi ruaponoruyeckoi iporpammoit, npunaroit KOHECKO,
yueHble H crielHaaIucThl Qonee CTa cTpaH MHpPa 00BLEAUHAIOT CBOU
YCHIIHS B M3Y4€HHH BOAHBIX peCypcoB, pa3paboTKe Hay4YHbIX peKC-
MeHIaliui o UX paHOHAIbHOMY UCHOb30BAaHUIO W OXpaHe OT 3ar-
pA3HEHUA U UCTOLIEHUSA, CO3AAHUM TEOPUH U METONONIONHU yNpan-
N€HUs BOAHBbIMU pecypcamn

T'oBops# o upuuucmc HEXBATKH BO/Ibl, YMCCTHO NMOJHEPKHYTE
o0LeCcTBO YK€ OCO3HANO BAHKHOE 3HAYEHUE BOJHOTO q)aKTOpa. Bo
MHOIUX CNYy4asxX HATHUUE U BOZMOYKHOCTH UCTOJIb30BaHNA BOAHBIX
PECYpPCOB ONpPENEAIOT Pa3MELEHHE [TPOU3BOAUTENbHBIX CHi. Elle
akanemuk B.H. Bepnanckuii, oTMETHB HCKIIFOYHTETIBHY IO POIb BOJbI
B %u3HHU oOuecTBa, nucan: “Ilpupoanas Bosa oxBaThiBaeT 1 CO3/1a-
€T BCHO JKH3Hb 4eJIOBeKa, €/1Ba JIu eCTb ApYroe pupoaHOe TeJlo, KO-
TOpoe Obi JI0 TaKOW CTEeMeHU ONpe/leNiuiao ero oduEeCTBEeHHbIH YK-
nap, ObIT, cyllecTBoBaHUe . AMepuKkaHCKuil yuensin C. W, Fetter
CBOIO 3HAMEHUTYIO KHUTY “ITpakTuqeckas ruAponorus”, BbljiepKas-
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LIYIO HEeCKOJIbKO M3JlaHHi M CTaBLUYO HACTONILHON Aj14 Crienuanuc-
TOB MHOTHX CTpaH, HaYHHaeT clioBaMH; “Bo/1a €CTb INMUKCHP KUHM;
0e3 BOJbI XKHU3Hb HEBO3MOMXHA™.

B Hacrosuiee BpeMs MUpoBas NoTpeOHOCTL B BoJe COCTABSART
MOYTH NONOBHHY IMobanbHOrO cTOKa BoAb! 3a rof. [Ipu atom 18 us3
21 roponos Mupa, ¢ HaceJieHHeM okoJi0 10 MJIH. YenoBek B KaXKIIOM,
YAOBJIETBOPAIOT CBOM NOTPEOHOCTH B BOZE 33 CHET BOAOMCTOUHH-
KOB, PAcroyioXXeHHbIX Ha OOJIbLUIOM PACCTOAHUM, JIKOO 33 CUET OT-
KaukKHW MoA3eMHbIX BOA ¢ O01bIIKNX [yOrH. DKkcnepTbl npeaynpex-
JIaroT, 4TO BOAA CTaHET AOMUHUPYIOLIeH MUPOBOH npodeMoit B Ha-
CTYNUBIIEM CTOJIETUH, a TPYAHOCTH C BOAOCHADKEHUEM MOTYT AXKe
CTaTb yrpo30i couuanbHol CTaOUIBHOCTH B MUpE.

B cneuuantHol uHGopmaunu Oprannzaunn obbeIMHEHHbIX Ha-
L1 no ciyuyarww BeceMupHoro aHs BOJBI, OTMEYaeMoOro BO MHOIMX
CTpaHax, NoAYEepKHUBAETCA, YTO MOUTH BCE KpYHHEHLINE ropoia MHpa
BcTynawoT B XXI BeK, CTOIKHYBIINCH C BOAHBIM Kpu3HcoM. Lupoko
U3BecTeH NpuMep I MexHko, riae B pe3yJibTaTe OTKAYKU MOA3EMHOMN
BOJbI [TPON3OLLIIO OCEaH e 3eMHOH noBepxHocTH Ha 10,7 M 3atioc-
nenHue 70 neT. AHanorHuHble IBAEHUA HabmonatoTcs B X bHOCTOHE,
banrkoke, [Ixakapre 1 Jpyrux npuMOpCKUX ropoaax, rie npocena-
HHE 3eMHO NOBEPXHOCTH, BBI3BAHHOE UHTEHCHUBHO OTKa4YKOH no/-
3€MHbIX BOJ, NPUBEJIO K BTOPKEHHIO MOPCKHX BOJ M 3aTOIMJIEHUIO
3HAUMTEJIbHBIX TeppUTOpUH (NoapodHee npoceranne 3eMHoOMH oBep-
XHOCTH NOJ BIMAHHEM OTKAYKU OA3EMHBIX BOA pacCMaTpUBAETCA B
paszene 7.3). C HacTynineHneM rnobaibHOro NoTensieH|Hs KiuMarta
MHorve Oeperosble ropona U 0CTPOBHbIE FOCYAAPCTBA MOTYT CTOJIK-
HYTBCA CO CJIOXHOMN TTpobieMON — coueTaHUueM ocellaHus U 3aTofl-

Nedyus 28MIU o NMOMTHUBMAKIIIUMC O VNIORHAM MONg

o LERFE JFWiViJ1XZE W AANSJSARAEALVARAINALAXAIVE i J'JU.I.}II\J]' l'lvl.’llc

OnHoli 13 OCHOBHBIX NMPHYMH, YIyOAAOLUX BOAHBIA KPU3KC,
ABNsAETCA 3arpA3HeHUEe BOAHBIX pecypcos. Tak, B p. Konopano, ko-
Topas cHabxaeT Bofod MHOTHe ropojia U HAaceNeHHble MYyHKTHI 3a-
cyuuiuBbiX pernosoB Coeannenubix lltatos u Mexcuxu, 3aperuc-
TPUPOBAHO yBEJWUYCHHE MOYTH BABOE KOHLEHTPALMH coneii 3a fnoc-
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nenuue 70 netr. B 6acceiine p. Bonry, kpynHeiuei BoaHol aprepuu
eBponeiickoii wactu Poccuu, 3arpsa3Henne noBepXHOCTHBIX W MOJ-
3eMHBIX BOJ JIOCTHIVIO Takoro Macinrada, 4ro npaBuTeNnscTBO Poc-
CH# BbIHYXIIEHO ObLIO MPUHATH CMELHANIbHYIO QefiepalbHYIO TPo-
rpammy “Bo3spoxaenne Boaru™.

B pazBuBarouiuxcs ¢TpaHax Toabko MATb MPOLEHTOB MPOMbILL-
NIEHHBIX M XO3HCTBEHHBIX OTXO0/I0B, NMPON3BONMELIX B ropoaax, noj-
Bepraiotcs ourctke H obpadborke. OcranbHble, BKIHOuas 00AbLIYIO
4acTh U3 ABYX MUJUIMOHOB TOHH 4€JIOBEYECKNX IKCKPEMEHTOB, MPo-
U3BOJANMBIX €XEJHEBHO, U BCE TOKCHYHbIE Y OflacHble MOOOYHbIE
NPOAYKTHI NPOMbILIJIEHHOTO [IPOU3BOACTBA, cOPACHIBALO
3arpA3HAIOT BOJOHOCHbBIE TOPH3OHTHI.

Cnenyet nojuepKHYTb, 4TO IPABUTENBCTBA, CIIELHANNCThE H 00-
1IECTBEHHOCTb MHOTHX BbICOKOPA3BUTHIX CTpaH MOHMMAOT omnac-
HOCTb UCTOLIEHUA U 3arpA3HEHHA BOJIHbIX PECYPCOB M NPUHUMAIOT
HeoOXoIMMbIE MEPBI TTO HX OxpaHe. 3HauuTeNbHbie paboTbl B 3TOM
HanpasneHuy nposoastca B CLIA, I'epmanun, Aurmun, ®paHiunm,
ABCTpann, CKaHJUHABCKHX cTpaHaxX. DddexTuBHAS METONUKA T10
nepepaboTke ¥ NOBTOPHOMY HCIIONb30BaHUKO CTOUMHBIX BOJ] BHEApe-
Ha B Crokronbme.

Hukak He npeTeHys Ha MOSHOTY HU3JTOKEHHS OUEHb CIIOXKHOM U
MHOTOMJIaHOBOH MpobJieMbi UICAONB30BAHUA U OXPaHbl BOJHBIX pe-
CYpCOB, aBTOp MpHBEJ YKa3aHHbIE BbILIC JaHHbIE TONbLKO AJIs TOrO,
YTOOBI caenarb BaXKHbli BbiBOJ, 4 UMEHHO! Oﬂ,HOH H3 OCHOBHbIX KOM-
[JIEKCHBIX 3af1a4 Hayk 0 3eMJie, MpexJie Bcero TMApPOSOruu, ruipo-
T'€0JIOTHH M 3KOJNOTUH, ABISETCA pa3pabdoTka HAY4HbIX OCHOB paliu-

OHaJIbHOIMO HCIOJIb30BAaHHA H OXpPaHbl BONHbIX PECYPCOB KaK B Ha-
CTOSHIUM TTe epuojl, Tak ¥ Ha NePCNeKTUBY. RaxxHoe MecTO B peuieHuy
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3TOM 3aJaud 3aHWMAKOT NPECHbIE NOA3EMHbIE BOJIbl — HANEKHbIH
HUCTOYHUK MUTBEBOIO BOAOCHAOKEHHS BO MHOTHX PErHOHAaX W OUHH
M3 OCHOBHbIX KOMITIOHEHTOB OKPYXKaloLei cpeibl.
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POJIb NOIBEMHBIX BOJI
B BOOCHABKEHUU HACEJIEHHS,
ITPOMBIIIJIEHHOCTH
" CEJBCKOI'O XO3SIMCTBA

2.1. OcHOBHbBIC HOHATHS

[Ipexne Bcero HaNOMHHUM, YTO NOJ3EMHbIE BOAbI HAaXOJATCA B
OCHOBHOM B TOJILLE IOPHBbIX NOPOJ BEPXHEH 4YaCTH 3€MHOH KOPbI.
B 3aBUCMMOCTH OT Xapakrepa MyCTOT BMELIAIOUIUX HOPOJl 11013eM-
Hbie BO/Ibl 1€NATCA HA MOPOBbIE — B NECKaX, 'aNEUHHKax U Jpyrux
OCaNO4HbIX W OONOMOYHBIX MOPOAAX, TPEUINHHbIE — B CKJIbHBIX H
NJIOTHOCLIEMEHTUPOBAHHbIX [fopoaax (rpaHuTax, necuaHukax), pas-
OUTBIX TpeIMHAMY, U KAPCTOBbIE — B PACTBOPHMbIX nopoaax (u3Be-
CTHAKAaX, IONOMHUTAX, rdncax | Ap.). CioW ropHbix OPOA, HAChI-
LIIEHHblE BOJ0H, 00pa3yOT BOJOHOCHBIE rOPU30HTbI. Heckonbko
ITAXKHO PACMON0KEHHBIX U TECHO B3aUMOCBA3AHHBIX MeXAY co00ii
BOJOHOCHbIX NOPU3OHTOB HA3biBAIOT BOLOHOCHbIM KOMIt1eKCOM, OT-
HOCHUTEJIbHO BOJOHENPOHHLAEMBIE CJIOU (IVIHHbL, TNOTHbIE CYITHH-
KH, HETPELIMHOBATHIE CLIEeMEHTHPOBAHHbIE NOPOAbL) MOMYHHIIH Ha-
3BaHHUA BOIOYTOPOB.

32iecb YMECTHO OCTAHOBUTLCSA HA MOHATHAX H TEPMHHAX B 00Jia-
CTH U3YHEHUA U UCTOJIL30BAHUS NOJ3EMHBIX BOM, HIPHHATBIX B Poc-

CHMH, a TaKXe B cTpaHax ObiBulero Coeetckoro Coro3a H HEKOTOPbIX
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ctpanax LlentpanbHoii 1 BocTouHoil EBponbl. ITH MOHATHA, OTpa-
YKeHHBIE B CTieLMabHBIX 1I0KYMeHTax 1 TpeOOBaHUAX MO OLCHKe 33~
NacoB [oJIe3HbIX UCKOMAEMbIX, BO MHOTOM OFNPENENaOT NPUHLIHIbI
OlleHKH 3aMacoB W MepcleKTHB UCMONb30BaHHA MPECHBIX [10A3eM-
HbIX BO/l.

Ing 0003HaUeHNs KOANYECTBA 10J13eMHOM BOJBI CYLLIECTBYET PAJL
xnaccndmxaunﬁ B OOJNIBLIMHCTBE M3 HUX Pa3finyaroT MOHATHA “3a-
nacel” 1 “pecypeni”. [louaTHe “pecypcebl” Ob10 BBe/IeHO B FMApore-
onornio akaaemukom @.I1. CaBapeHcKHM.

Heo0XoAMMOCTb BBE/IEHH 3TOMO MOHATUA IJIA MMOA3EMHBIX BO/J

e n e
o MOA3EMHbDbIe BOAbI HC O0U0anarOT NoCTOAH-

OH 000CHOBA TEM,
HbIMH 3anacaMiy Kak rpouHe roJle3Hble UCKONaeMble, TaK KaKk OHH
HenpepbiBHO BO30OHOBIAKOTCA B Mpollecce obLlero Kpyropopora
BoAbL. [1pH HCTIOB30BaHHMU OA3EMHBIX BOJ YacTO MPUXOAUTCS OpH-
EHTUPOBATLCA HE TONBKO U HE CTOABKO Ha TOT 00beM, KOTOPBIH 3a-
HAMAIOT [10/13¢MHble BoAbl B JjaHHOM DacceiiHe WY BOJOHOCHOM
cjioe, a Ha npuTok moa3zeMHbIX Bon. {lostoMy @.I1. CaBapenckuii
CYHTAJ, UTO NPABUJIbHEE FTOBOPUTL HE O *3anacax’ MOA3EMHBIX BOJ,
a 00 ux “pecypcax”, NOH¥MAA MO ITHM TEPMHUHOM HX HOCTYMNJIEHHE
(nUTaHHe) ¥ PACXONOBAHHE ¥ OCTABIIAA 3@ TEPMHUHOM ““3ariachl’” NHLIb
TO KOJIHYECTBO BO/Ibl, KOTOPOE HAXOAWTCA B JaHHOM Dacceiide (Unu
BOJOHOCHOM CJIOE) BHe 3aBUCHMOCTH OT er0 eMKOCTH. EMKOCTB BO-
nouocnoro FOPHU30HTA H 3anachl NOJ3EMHbBIX BOJl B HEM MOTYT ObITh
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HEBCJ1 , HO TIPOM3BOAMTCIIbHOCTD JAHHOI0 MNOPH30HTa MOXKET ObiTh
3HaYUTeNbHOH, ecii OH obecrmeueH B cBoeM nutaHuH. U naobopor,
Gacceiin no3eMHbIX BOA MoXeT 00/ajlaTh 3HAYUTESILHBIMI pa3zMe-
paMH, HO €XEroaHoe MoCTyMjieHHe BOABI B HETO MOXKET OKa3aThCs
HeOOJIbLIUM.

OTMeTUM O[HY BAXHYIO OCOOCHHOCTD MOA3EMHBIX BOJ, CBA3aH-
HYIO ¢ OLieHKOH fepcrieKTHB UX Ucnoib3osauus. OHa 3aKouaercs
B TOM, YTO BO3MOXKXHOCTb 0TOOpA NOA3EMHbIX BOJ 3aBUCHUT He TOJb-
KO OT KONHYecTBa BOJbl, HAXONALLIEHCA B NjlacTe U NOCTyHaKoUleH B
MJIACT B €CTECTBEHHBIX YCJIOBHAX, HO M OT QUNBTPALMOHHbBIX CBOWCTB

ix
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BOJIOBMEUIAIOLIMX NMOPOJ, ONPEAENAIOIIUX CONIPOTHUBIEHUE ABUXKE-
HHMIO NOA3eMHbIX BOA K BOJ03a0OPHBIM COOPYXKEHHUAM.
VYKa3aHHble 0CODEHHOCTH NMOA3ZEMHbIX BOJ, NPHHLMIIHAILHO OT-

TII,I'UQI.{\I'I'III AN OYT MNYINIY rnmnalla2ULIY ACienTAasaMLIiYy NAMinANAaAMTA T Hea
JEINE IRV LELKL Vi gpyrna FOJIC3HBIX FIVAULIGUIVIDIN, Uil pPJVwaAWYiIridiz aav

o6xommoc b BblJIeJIeHHS HECKONBKUX MOHATHH, XapaKTepHU3yIOLHX:

— KONTU4ECTBO BOABI, HaXo4dlledca B BOJOHOCHOM "OPU3OHTE;

— KOJIM4ECTBO BOAbL, NOCTyMarouied B BONOHOCHBIH rOPU3OHT B
€CTECTBEHHbIX H HapYLUEHHBIX YCA0BUAX;

— KONH4YECTBO BOJABl, KOTOpOE MOXeT ObiTh 0TOOpaHo M3 BOJO-
HOCHOrO FOpPU30HTA PALMOHANLHBIMU BOA03a00pHBIMHE COOpYXe-
HUAMH.

Taxyvim obpa3oM, ecaud 1pu OUEHKE MePCHEKTUB HCHONb30BaHM
TBEPIbIX MOJIE3HBIX UCKOTIAeMbIX, He(DTH U rasa 0CTaTOYHO 3HAThH
TOJNbKO WX 3anackl, To U1 OnpeneneHus BO3AMOKHOCTH pallMoHalb-
HOH JKCIUTyaTalui MoJA3eMHbIX BOJ 3TOM0 HEJOCTATOYHO.

OO6bI4HO BLIAENIIOT €CTECTBEHHbIE (CHHOHHMH — cTaTH4YecKue,

FAETL 1/\\ NATYIAAT T nnﬂnn aLT

KOCTHbDIC) 3aiidCbl MOJA3CMHbDIX BOA,
XapakTepu3ylouiie B 06beMHbIX eAMHHLAX 06Luee KOJIM4€CTBO BOAbI
B BOJJOHOCHOM finacre. ITpu oueHke 3anacoB MOA3EMHBLIX BOA Ha-
NOPHBIX BOJOHOCHBIX MOPU3OHTOB BBIAETAIOT “ynpyrue 3anacbr” —
KOJIHYECTBO BOAB!, BbICBODOX Aalollleecsd Mpd BCKPBITHH BOJOHOC-
HOroO MNacTa U CHHXXKEHUM MIIACTOBOI'O J1aBJIeHUs B HEM [P OTKauke
UM CaMOU3NHBe 33 c4eT 0ObEMHOro pacUIMpeHHs BOJAbl U YMEHb-
HIEHHs MOPOBOTO MPOCTPAHCTBA CaMOIN0O MIAcTa. JTH 3anmachl NMpo-
ABNAIOTCA ¢ MOMEHTA BCKPBITHS BOXOHOCHOTO MJlacTa Ao crabunu-
3allMH BOPOHKHU JENPECCHU U [epexo/la Ha CTALMOHAPHBIH pexum
3KCIAyaTauuy.

.B npaktuke ruaporeonorudeckux HCCaeloBaHU nMpoU3BOAAT
OLIeHKY €CTECTBEHHBIX H IKCIIYaTallHOHHLIX PECYPCOB N0A3eMHbBIX
BoJl. EcTecTBeHHbie pecypchl (CHHOHUM — AHHaMK4YeCcKHe 3anachl)
XapaKkTepu3yOT BeNHUMHY [IUTaHNUA NOA3EMHBIX BOJ 32 CHET MH(DUIb-

Tpnnuu n'runr-ﬂ'uanuuy ﬂ("ﬂ NKOR, TIornolieuusa nedHoro ("T‘ﬁl(ﬁ U rie-
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pPETEKaHHd U3 APYrux BOAOHOCHLIX MNOPHU30HTOB, CYMMApHO Bbipa-
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MKEHHYIO BEJIMYHMHON pacxola noToka WM TONLMHOH cnos BOABI,
NOCTYNAIOLIEro Ha YPOBeHb NOA3EMHBIX BoA. TakuM obpasoM, ecTe-
CTBEHHbIE peCypcChl ABAAIOTCS MOKa3aTeNeM BOCMOMHEHUA MOA3EM-
HBIX BOJ, OTpaxkas UX OCHOBHYIO OCOOCHHOCTb Kak BO300HOBNsAC-
MOTO TIOJIE3HON0 UCKOMaeMoro.

DKCITyaralMOHHbIE 3anachl (PECYPChl) 0003HAYAIOT KOJUUECTBO
BO/lbl, KOTOPO€ MOXET A00bLIBAaTbCA B €AWHULY BPEMEHU H3 BOHO-
HOCHOIO0 I'OPU30HTA pallMOHANBHBIM B TEXHHKO-IKOHOMUYECKOM
OTHOLIEHHHW BOA03a00OpPOM NpH 3aAaHHOM PEIKUME IKCTLTyaTallud H
MpH KAa4ecTBE BOAbLI, YIOBAETBOPAIOLIEM TPEOOBAHHAM B TEUYEHHE
BCEIO pacuyeTHOro Nnepuoa 3Kciulyaraiuu. TakuM obpa3oM, Ikcil-
NyaTtallMOHHbI€ 3anacel (PECypchl) SABAAIOTCA OOHUM U3 OCHOBHBIX
Mmokazareneit BO3MOXHOCTU 0TOOpa NOA3EMHBIX BOJ HYXHOMO KOJTH-
4eCTBA U KauecTBa AJA PasiHuHbIX ieneit. [1Ipu 3ToM No CNoXuB-
uiefica TpaguLUUU NPU PErHOHANbHBIX OLEHKAX 0OBIYHO NONb3YIOT-
CA TEPMUHOM “3KCIITyaTauHOHHbIE pecypcm” a MpH OLEHKAX ANA
BOJOCHA0XeHUS KOHKPeTHbiXx 00beKTOB ~ “IKCNNyaTanioHHbIE
3anacel”. Ilpu oleHKe 3KcnnyaranuoOHHbIX 3anacoB (pecypcoB)
YUMTBIBA€TCI BO3MOXKHOCTH UCNONB30BAHUA €CTECTBEHHbIX, B TOM
YHCcae YNPYyrux 3anacoB, €CTECTBEHHbLIX PECYPCOB, 2 TaKXE NpPH-
BNeKaeMblX (JOMONHUTENbHbBIX) peCypcOB, 00pa3yOLIMXCA HEMo-
CPEACTBEHHO TIPH IKCIUTYaTalny BOA03a00poB (MpUBNEYEHHE NO-
BEPXHOCTHBIX BOJ, NOA3EMHbIX BOJI “HETIPOAYKTUBHBIX NOPU3OHTOB
¥ T.1.). BaxHbiM UCTOYHUKOM (POPMUPOBAHUSA IKCITyaTalMOHHbIX
3aMacoB MOIYT CHYyXUTh UCKYCCTBEHHBIE PeCYpChl, CO3/laBaeMbie
nyreM UHPUABTpALMH (UNIH HArHETEHHSA) MOBEPXHOCTHBIX BOJ B
MPpUPOAHBIE NMOA3EMHBIC EMKOCTH C MOMOIIBIO CIIEIMaNbHbBIX CO-
opykeHuil unu obpasyioliHecs B 30He BIMAHHA BOAOXpAHMIMII,
Ha opoillaeMblX MaccuBax, BAONb KAHAIOB U T.fi. 32 CYET JAONON-
HUTENBHOIO NMUTAHUA NOA3EMHbIX BOJ U3 NOBEPXHOCTHBIX BOLOHC-
TOYHHKOB.

CoOOTHOLIEHHE Pa3IMYHbIX FEHETHYECKUX COCTABNAKOUIMX IKCII-

JTyaTallHOHHbIX PECYPCOB TTOA3€MHbIX BOA BUAHO H3 CIAEAYHOUIENO
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Raubonee 061ero ypaBHeHusa O0anaHca nMoa3eMHbIX BOJ 3KCIAyaTa-
LMOHHOrO Boao3abopa

Q,=0,+214Q
Al

rae Q, — mebUT 3KcnyarallHOHHOTrO Boo3abopa; Q. — ecTecTBeH-
Hbi€ pecypchbl MOA3EMHbIX BOJ; W — 3anac Boasl B BOAOHOCHOM Mijia-
cTe, cpabarblBaeMblil NpU IKcnayaranuu (T.e. cpaboTka eCTeCTBEH-
HbIX 3aMacoB — OCYLI€HKe NJ1acTa B Npeaenax BOPOHKHU AeNpPecCUu B
cnyyae 6e3HanopHOro NoToka WiM cpaborka y npyrux 3anacosB B Cy-

WA IITanAnITn noraral At arATULIE CHRAL AECTITTYVA
1aw nallUlJﬂUlU uunun.a;, FA Y S lJuU‘!\.«lnDu’l WV Jl\UllJl:)'raT 1’ DU LN

3abopa; AQ — cymMMapHbie NoMNoNHUTENbHbIE PeCyPChi, MpHUBNcKae-
Mbi€ B MpOLecCe IKCIUTyaranuu.

Ilpu crabunmnzalnu BOPOHKH AENPECCHH UIIH HeorpaHWYeHHOM
CpoKe 3Kcnnyaraiuu (At—00) BTOpoil 4iCH NpUBEAEHHOTO YpaBHe-
HUA CTPeMUTCA K Hymo. I1pu 3T0M ebut Bogo3zabopa onpeaensercs
pacxoaoM Noa3eMHOro noToka, obecnedyeHHOro NUTaHHEM W 10TON-
HUTENBHBIM TIPUTOKOM Boabl AQ (eCnu UMEIOTCS COOTBETCTBYIOLIIUE
ANA 3TONO YCNOBHA).

B nepBbiii nepuon pabothi Bof03abopa IKCNNyaralUOHHLIE pe-
cypchi 6ynyT 60Jblle eCTECTBEHHBIX peCypCoOB 3a cueT cpaboTky ec-
TECTBEHHBIX 32M1AaCOB MOAIEMHBIX BOJ, BIIIOYAIOUIMX EMKOCTHbIE H
yNpyrue 3anachl nojg3eMHuIX Boj. I1pu HEorpaHUueHHOM cpoxe IKC-
miyaraiuu (At—o0) 3KCIIyaTalliOHHbIE pecypchl o Benu4YuHe Oy-

AyT NpUONIMKATLCA K €CTECTBEHHBIM pecypcam (npu AQ=0).

Takum 00pa3oM, eCTECTBEHHbIE peCypChl TIOA3EMHbIX BOA Npej-
cTaBNAOT coOo# TOT BEPXHMIt Npelel, KOTOPblH onpenenseT nUTa-
HHe NMOCTOAHHO AeHCTBYIOLIUX BOA03200pOB ¢ HeOorpaHU4Ye€HHbIM
CPOKOM 3KCnnyaranuu (3a UckatoueHueM Bono3abopos, 1eOUTHI Ko-
TOPbIX (POPMUPYIOTCS 3a CYET AOMONHHUTENbHbIX 3aMacoB, NpUBIC-
KaeMbIX B NpoLecce IKCITyaTaiuu).

Cnenyer uMeThb B BULY, YTO B NpoO1ecce IKCIYaramu Mpoucxo-
JMT nepecTpoiika 6asaHca B0A03ad0pa, Bbl3BaHHAR H3MEHEHHEM I'e-
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HETHYECKHX COCTABNSIOLIMX IKCMIyaTallHOHHbIX pecypcoB. Pa3Bu-
THE JIeTIpeCcCH B BOHOHOCHOM NNACTe IPH OTKa4YKe MOXeET BbI3BATh
MPUTOK BOAbI U3 PEK, YMEHBLUIUTL UCMIAPEHUC C TIOBEPXHOCTH IPyH-
TOBbIX BOJI, BbI3BaTh MJIH YCHUIUTh NepeTekaHhe BOAbl M3 Bbillie-
HHXKepacnoIoXKeHHbIX BOAOHOCHBIX ropu3oHToB. [lo3TOMy poib
eCTEeCTBEHHbIX PECYPCOB NOAZEMHBIX BOJ KakK OJIHONO U3 reHeTH4YeC-
KHUX KOMIIOHEHTOB JKCNyaTallHOHHBIX PECYpPCOB ABNAETCS pa3Nuy-
HOM Ha pa3sHbIX CTaaudax paboTsl Bogosabopa.

B Poccun u paae aApyrux cTpaH pecypcehbl npecHbiX MOA3EMHbIX
BOJ, M3Y4atoTcs B JIBYX OCHOBHbBIX HallpaBieHUAX:

1. npou3BoaMTCA pa3BeAKa M OLIEHKA IKCIlyaTallMOHHbIX 3ana-
COB TOA3EMHbIX BOJ [Uig oOeciieyeHUs BOJOCHAOKEHHS KOHKPETHBIX
06beKTOB (roponoB, NpeanpUsTHii);

2. NpOBOAUTCSA PETHOHATbHAS OLEHKA €CTECTBEHHBIX M IKCIya-
TaHOHHbIX PECYPCOB AJf NTEPCIIEKTUBHONO MJIAHMPOBAHUA BO3IMOXK-
HOCTeH MCNONb30BAHUA NOA3EMHBIX BOJ.

INeppas 3ana4a, 6naronaps paGoram npexe BCero poccuiickux
rugporeonoros (M.A. Anbrosckuii, H.H. bunaeman, @.M. bouesep,
K.A. Inoruukos, H.HU. INnotnukos, J1.C. S13BuH, b.B. bopeBckuii u
Ap.) DOCTaTOYHO XOpoilo pa3zpaboTaHa B HAyYHO-METOQUYECKOM
oTHOLeHUH. MccnenoBaHud no BTOpOMY HanpaBieHUIO BNEPBbIE 3a-
POAMIUCH ¥ HauyalH LWIHPOKO pa3BUBAaThCA B pecrybnukax ObIBLIETO
Cosetckoro Coro3a 3035 net Hazan. Ux pazButue 66110 BbI3BAHO
npexae Bcero He00X0IUMOCTBIO OLIEHUTh NMEPCIIEKTUBBI OTAENbHBIX
KPYTHbIX TEPPUTOPHIA ¥ CTPaAHbI B 1IEJIOM C TOUKH 3peHHUs obecne-
YeHHOCTH pecypcamu NMOA3EMHbBIX BOJ.

He uMes BO3MOXHOCTH B HacTOsLIe

=

KHUre Jaxe Kparko pac-

M3 3TUX paboT, U B NEPBYIO 0Yepeib perMoHANbHbIE HCCAEROBAHUA
eCTECTBEHHBIX pECYPCOB NMOA3EMHBIX BOA W TIOA3EMHOIO CTOKa Mo-
NY4YUIH LHPOKOE MEeXAYHapogHoe 3By4aHue. OHH Obinu BKIIOYEHbI
B MexayHapoaHyo ruaponoruyeckyto nporpammy FOHECKO, ntpo-
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BOAMJIUCH 1 NPOBOAATCA PAJOM CTPaH C pazIHYHOM 1eTaNbHOCThIO U
B pa3zHbiX Maclutabax no oTgelbHbIM perdoHaM ¥ apre3naHCKHUM
G6acceiiHaM, OpUEHTHPOBOYHO OLIEHEHbI AJa BCelt cyuid 3eMHOro
LLapa.

2.2. CoBpeMeHHOE COCTOSIHHE H OCHOBHBIE IPHHLHIBI
PALMOHAIBHOIO HCOL30BAHUS MOA3eMHbIX BOJI

TR o m W WY A WA A MR 2ow Y A A M T EW 2L W L ot AR ATEE P oA o e e @ F BN Emimm o maw, riwLowoTEwm

D HAaL 1unaLulCcC BPEMH IlpCbl‘lblC 1HHIASCMHDbIC BU/ bl 1 Pdl‘Ul SHAv -
TEALHYIO PONb B X03AHCTBEHHO-TIMTLEBOM BOgOCHAOXKEHHH Hacene-
HUsA MHOruX crpad. [Ipu 3TOM OoTMeuaeTcs TEHAEHIIUA K BCe 00Jib-
LIEMY MCIIONb30BAHUIO NOA3EMHBIX BOA A BOLOCHAOXKeHUA. DTO
o0baAcHAETCA TeM 001LEN3BECTHBIM (DAKTOM, YTO NMOA3EMHBIE BOABI,
KaK UCTOYHHK BOAOCHA0XKEHUA, UMEIOT P NPEUMYILECTR 110 CpaB-
HEHHUIO C NOBEPXHOCTHLIMU BoAaMU. Ilpeskae BCero noa3eMHbie
BO/bl, KK NMpaBuio, 00N1aaaloT Ny4llinM KayecTBOM, Oonee HaleskHO
3aLULIEHbI OT 3arpA3HEHUs W 3apaXeHUs, MeHbllle MOoABEPKEHbI
CE30HHbIM U MHOTONETHUM KoJieOaHUAM U B OONBLUIMHCTBE ClyYaeB
UX UCMONb3OBaHHe He Tpebyer AOPOrOCTOALIMX MEPONPUATHH Mo
BOJOOYMCTKE.

OO6biuHO Noa3eMHbIe BOAbI XOPOIlero KayecTsa MoryT ObITh Hali-
HEHbBI B HCI_IOCPC,IILTBGHHO“ OHH3OCTﬁ oT BOIIOIIOTpCOHTCJ'[ﬂ D pSllIC
pailoHOB, ra€ MOBEPXHOCTHBIE BOJAbI OTCYTCTBYIOT, BOmOCHabxe-
HHE HaceJleHHs ¥ NPOMbIULIEHHOCTH NONHOCTHI0 OCHOBAHO Ha MC-

NoJb30BAaHUM TI0A3E€MHbIX Boa. BaXxHO uMeTbh B BUAY M IKOHOMM-
YeCKUil acrnekT: CTPOUTENILCTRO nnnn'mﬁnnnn NoA3EMHBIX BROZI MO-

SE Sewiix A Swiw s aswr A P S et AALAPRL R

)KeT OCYLIECTRIATLCA MOCTENEHHO N0 Mepe pocTa NoTpedHOCTH B
BOJE, B TO BPEMs KaK CTPOUTENLCTBO KPYMHBIX MHAPOTEXHUYECKHUX
COOpY>keHHil 118 oTOOPA MIOBEPXHOCTHBLIX BOJ TPebyeT 0ObIYHO 3HA-
YUTENbHbIX €IUHOBPEMEHHBIX 3aTpar. DT NMpPeuMyuniecTna
1 0COOEHHO MeHbIIIas YA3BUMOCTb MOA3EMHBIX BOA K 3arpA3HEHHIO
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npeaonpenenniv WHPoKoe UCIOAL30BAHHE NOA3EMHbIX BOA A/ BO-
nocHabkeHHUs.

Bo MHorux eeponeiickux ctpaHax (ABcTpus, benbrus, [epma-
Hud, Benrpus, Janus, Pymbinus, l1seiinapns) ucnosns3oBaHne noi-
3eMHBIX BOJ NMpesbiiaeT 70% ot ob1ero BogonotrpedieHus.

3a nocaeguue 25-30 net B Mupe Ob110 Npodypeno dostee 300 MiH.
CKBaXHH a8 otGopa Boabl. Tonsko B CLLIA exeroaHo OypHurtcs oko-
710 MUJUTHOHA CKBa)KHH, BOAB! KOTOPBIX UCNONL3YIOTCA AJIA XO3AM-
CTBEHHO-ObITOBbIX HY3K/I, OPOLIEHHS, TEXHHYECKOr0 BOAOCHaOeHHUA.
['nyOuHa 3KCnyaTallMOHHBIX CKBAXXUH KoJebeTcsd B 3HAYMTEIbHBIX
npejesiax M onpeaensieTcs KOHKPETHbIMH THAPOreoSOru4eCKiMH
yciaosuamMu teppuropuii. O6bl4Ho oHa coctasiaser 100-200 M, pen-
ko aocturas 800—1000 u gaxe 2000 M.

Ponb noaszeMHbIx BojA B BOJXOCHA0XEHNN FOPONOB B pa3iMYHbIX
CTpPaHaXx W B pa3iuiHble NepHoOabl CYILIECTBEHHO N3MeHANach. B ite-
JIOM Ha Ha4yaNbHbIX Tanax pa3BUTHS HEHTPATU30BAHHOIO BOJOCHA0-
*KEHHUA B KAYE€CTBE UCTOUYHHKA BOAOCHA0XKEHN BbICTYNIAJIH, Kak Npa-
BUJI0, POAHHKOBbBIE BOJbI (€ 3TO 6bLIO BO3MOXKHO). B nanbHeliuieM
o Mepe pocTa norpedbHocTel B Boje Bce 0oNbUle CTAIN HCHOMB30-
Barb NMMOBEPXHOCTHLIE Bobl. [Iporpeccupytoliee X 3arpsg3HEHHe BO
BTOpoit nosioBHHEe X1X B. U BO3HUKLIUE B CBA3H C ITHUM CEPbE3Hb/E
3a00/1eBaHIA HaceNeHUs BbI3BANIU HEOOXOAUMOCTb PEKOHCTPYKHUH
CHCTeM BoOCHabxeHNs, KoTopas POBOANIACH NBYMS Ty TAMU: yily-
lIIEHHEM Ka4yeCTBa BOAOOYMCTKH, JTUOO MONHBIM MW YaCTHYHbLIM
nepexoqoM Ha NMoA3eMHble UCTOYHUKM BOJOCHA0XeHHUsA (B TOM 4H-
cCne KU Ha BOAY MOCTAaTOUHO JAJIeKO PacNoNOXKEHHbIX POIAHUKOB).
B kauectse nmpuMepa MOKHO NPUBECTH CUCTEMY BOAOCHAOkeHMs

TaKoro KpynHoro ropona, kax INlapuk, roe B 1865-1900 rr. ncnons-

30BaJIM POAHUKHU HA CKIOHAX BO3BbILIEHHOCTEH, pacNoNoXKEHHbIE HA
paccrosnuu 80-150 kM OT ropona, a NOBEPXHOCTHBIE BOABI CTANH
MCIIOJTb30BaTh )1 TexHU4YecKoro BojocHaOxkenus (llesenes, Op-
sioB, 1987). ApyruM npumMepom geinserca ['aMOypr, £ae nocie BCnbiii-
KH xonepsol B 90-X roaax npouyioro ¢ToNeTHA NOBEPXHOCTHbLIN Bo-
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Hako B XX B. M0 Mepe pocra NoTpedHoCTElH U B CBA3H C OrpaHH4CH-
HOCTBIO PECYPCOB MOA3CMHBIX BOJ B pAi€ PETHOHOB A1 BOgOCHA0-
MEHUA KPYMHBIX TOpPOAOB CYLIECTBEHHO YBENUYHIOChH HCIIONb30Ba-
HUE MOBEPXHOCTHBIX BoJ. Ho npononxkaroweecs 3arpasHeHHE
MOCNEAHUX, a TAKXKE Y4acCTUBLIMECA CNY4au HeNpeaBUACHHbIX aBa-
puitHbIX COPOCOB 3arpA3HAIOLIMX BELIECTB CHOBA NOCTaBWIH Ha NMo-
BECTKY JHA MakCUManbHOE UCMONB30BAHUE 3ALUIMLIEHHBIX TTOA3EM-
HbIX Boa. M aTa TeHIeHLMA ABNSETCA ceiiuac onpenensoLeii B opra-
HU3ALUU X038HCTBEHHO-TUTBEBOTO BONOCHAOKEHUA.

HarngaHbiM MpUMEPOM pocTa 0TOOpa 1Moa3eMHbIX BOJ ABNISETCSH
MOCKOBCKkuii peruon (puc. 2.2.1). U3 rpaduka BUOHO, YTO NIPUMEP-
HO nocne 1985 r. HabnopaeTca TEHACHLMA K CHUXCHHIO oTOOpa
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Puc. 2.2.1. O16op noazemunix Bojx B MOCKOBCKOM persone
(no aanuim HOQ.O. 3eerodepa)
! — Mockosckaa obmacte ¥ Mocksa; 2 -~ Mockosckaa obnacts; 3 — Mocksa
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NOJA3EMHBIX BOJ, YTO CBA3AHO, IIPEKJe BCEro, ¢ yCHNeHHeM TpeboBa-
HUH K OXpaHe OKpyXKatoliei cpenbl, a TakKe ¢ pAaoM IIPUUUH IKOHO-
MHYECKOIo Xapakrepa.

[1o naHHbiM EBponeiickoil 3kOHOMHUYECKOH KOMHCCHM TOA3EM-
Hbi€¢ BOAbI ABJIAIOTCA OCHOBHBIM MCTOYHUKOM FOPOACKOrO XO03sid-
CTBEHHO-TIUTLEBOIO BOAOCHAOMXKEHUS B OONLUIMHCTBE eBponeickux
cTpaH. [1OJHOCTBIO WJIHM TMOYTH MOJHOCTbIO Ha MOA3EMHBIX Boaax
OCHOBaHO BOAOCHabXeHHe TaKuX KpynHbIX ropogoB EBponbsi (¢ Ha-
ceJIeHUEM OKOJIO MUJITHOHA YenioBeK U Oonee), kak bynanewT, Bena,
I“amﬁypr KoneHnrares, MiwouxeH, PuMm, a ans Takux ropogoB, Kak
hMblCPj_[aM, DPMLUCJID, Hificcauun, Nnoa3€MHbI€ BOAbI MOKpbIBAiOT
6oJsiee MOJIOBHHBI 0011eil MOTPeOHOCTH B BOJE.

B tabnuue 2.2.1 npuBoasTca cBeneHus 006 HCNONIb30BAHHH NOA-
3€MHbIX U ITOBEPXHOCTHbIX BOJ B BOAOCHA0XKEHHH pAaa KPYNHbIX ro-

pOZOB MHpa.

Tabauya 2.2.1
BonocHabxenue HEKOTOPLIX KPYNHLIX FOPO0B
Topon Hacenenne, Hcrounukn Bosocnabomenns .
MJIH. YeNnoBeK TloBepxHOCTHEIE BOAB, %0 ITo3emubie Boab, %
AMmcTepaam 13 52 48
AHTBepnEeH LI 82 18
Bapcenosa 33 83 I7
Bepnun 56 58 42
bproccens 23 35 65
Bena 1,7 5 95
TamOypr 36 - 100
"nasro 52 63 37
Konenraren 1.0 6 84
Jluccabon 2,1 45 55
JloHnoun 6.7 86 14
Maapun 4.1 91 9
Mocksa 85 98 2
Mironxen 1.6 - 100
[Tapux 7.1 60 40
Potrepnam 14 90 10
Hiopux 0,5 70 30
Toxkuo 113 29 11
Unkaro 59 88 L 12
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BMecTte ¢ Tem Mcnonb3oBaHue NOA3EMHLIX BOA B Ka4e€CTBE HC-
TOYHUKA KPYTIHOrO LIeHTPATM30BAHHOTO BOAOCHAOXEHHS UMeeT PAA
CYLILECTBEHHBIX orpaHHueHUil. Tak Bo MHOrHX clyyasx obecneue-
HUe MoA3eMHBLIMU BOJaMH NoTpeOHOCTENH KpYMHBbIX H KpynHeAHx
I'OpoAOB, COCTABJAIOUIMX COTHH ThICAY U AaXe MWIIMOHBI KyOuue-
CKUX METPOB B CYTKH, — 33/1a4a HepeanbHas 1ubo u3-3a orpaHu4eH-
HbIX PECypCcoB NOA3EMHBIX BOA, NUOO B CBA3U C HEOOXOAUMOCThIO
CO3/1aHUs Ha 3HAYMUTEeNLHOW MNOoWIaAHW CUCTEMbI U3 COTEH H paxe
ThICAY BOA03a0OpPHBIX CKBaXKUH, CTPOUTEIILCTBO U IKCNNyaralus
KOTOPBIX TpeOYIOT OrpOMHbIX aCCUTHOBaHMI.

) & ¥ T

A AnNtr AITAITE, AT I ATOAMYL I o =
ri a nw

TAx
II.IV]L«DI.\/II. Dmb U,Ll.l’l['l VIIVIID DAMIIDIY] uUll\Jl\l, UIUPDI

00x0AHMO TMOMHUTHL NpH pelWICHHH NpoOneM UCTONb30BaHUI MOA-
3eMHbIX BOJ, — OHH HEpa3pbIBHO CBA3aHbl C APYTUMH KOMIIOHEHTA-
MU oKkpyxatoueil cpenbl. JIoObie U3MEHEHUS, HanpUMep, KOJIHue-
CTBa aTMOC(EpPHBIX 0CaJKOB, HEU30EXHO BHI3LIBAIOT U3MCHEHHS
peXHMa, pecypcoB 4 kadecTBa noaseMHbix Boa. M Haoboport, uszMe-
HEHUsS B MOA3EMHBIX BOAAX NPUBOJAT K U3MCHEHWIM B OKpYKalo-
meii cpene. Tak, UHTeHCUBHAsA dKCNNyaTalus NOA3EMHBIX BOJ KOH-
LEHTPUPOBAHHBIMH B0A03a00pHBIMH CHCTEeMaMH MOXKET TPUBECTH
K HEAONYCTHMOMY YMEHBUICHUIO NOBEPXHOCTHOIO CTOKA, OCEAAHUIO
3eMHOH NMOBEPXHOCTH, YTHETCHHIO PaCTUTENLHOCTH, CBA3aHHOM C
IPYHTOBBIMH BOJAaMH, aKTUBU3aLWK KapCToBBIX nMpoueccoB. OTOop
n0ﬂ3eMHbIX BOJ MOXET “NOATATMBATL’ MHUHEPATM30BaHHbIE BO):lbI

AR WA, W o TE A TR oL ATEE TmRr e dATEFTEmam Y. R A TR A YT TR R A e T ET Woa YETE LN TR EeT

noarn
Dwwil

asB pauonax nobepexuii — coneHsie Mopckue Boabl. Bee atu obeto-
ATeNbCTBA NPUXOAUTCA YYHTHIBATH NPYU TJIAHHPOBAHUH UCTIONB30-

BaHUA HO}I3BMHBIX BOJ.
BnusiHue UHTEHCHBHOTO O 1’601‘)3 NnoJ3eMHbIX BOA HA NPYTHE KOM-

OHEHTH! oxpyxcammeﬁ cpenbl NoapoOKo OyAyT pacCMOTPEHHI B
Mocneay UUX rMaBax KHUru. 3aech Ke npuBeaeM JIMlilb OUH NpH-
Mep. MiHTeHcHBHBIN 0TOOpP MOA3EMHBIX BOA A1 BOJOCHAOXKEHUS B
r. XptocToHe (wrar Texac) Bbi3Baj 3HaYHUTENBHOE MPOCERaHHE 3eM-
Holl noBepxHocTH. 3a 40 ner 3KkcnnyaTaillii NoHUXeHHe 3¢MHOH T10-
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BEPXHOCTH B OTHEJIbHBIX paifoHAX NOCTUINO 4 M, MTO BbI3BANO 3a-
TOIUIEHHWE 3HAYMTENILHOH TeppUTOPUH MOPCKHMH BOoAamu. [locne
1976 r. Bnacty wrara Texac NPUHAIY MePbl K COKPailIEeHUIO OTKAYKH
MoJ3eMHBIX BOJ B ONacHbIX paiioHax (puc. 2.2.2) U ocylleCTBIIEHUIO
psAAa MepPONpPUATHI MO HCKYCCTBEHHOMY BOCTOHEHUIO TTOA3EMHBIX
Boj. I'Tocnie 3Toro TeMsi NpoceaHusi 36MHOK MMOBEPXHOCTH 3HAYHU-
TeJIbHO CHU3UJIUCE. 30€Ch K& OTMETUM, 4YTOo Texac ABNAETCS OAHUM
13 HEMHOTHX PaiOHOB B MuUpe, I/ie NPOBOAATCA MIAHOMEPHbIE UC-
CnefoBaHMA, (BKJKOYas cralMoHApHble HAOMIOAEHUA, MOIENHPOBa-
HHe W MPOTHO3BI) MO OLIEHKE BIMAHMA HHTEHCHBHONO oTOOpa noj-
3eMHbIX BOJ Ha MpoceaaHue 3eMHOH NOBEPXHOCTH.

Hy>XHO OTMeTHTB, YTO B CTPaHaX C apuAHbIM H MOJNyapUAHBIM
KITUMATOM MOA3EMHBIE BOJbI LIMPOKO HUCIONL3YIOTCHA A5 OPOLLEHHS.
3a cyeT moa3eMHBIX BOJ opouiaercs npumepHo 1/3 Bcex 3emens. U3
obuieii nnomaay opoinaemeix 3eMens B CLUHA 3a cueTt noazeMHbIx
BoJi opowaerca 45% 3emensb, B Upane — 58%, B Anmxupe —67%, aB

MNH. ran/rop
350
. L
250 I —m’l’
- itk ik
200 TV

150

100

1976 1978 1980 1982 1984 1986 ~ 1988 1990 1992 1994

Puc. 2.2.2. O16op noaleMHLIX BOJ B palioHax npocenanns Ha repputopun Xbioc-
TOHCKCro peruoHa (M3 qoKnajxa no moxsemuniM Boaam, XICCJI, 1996)
1 — BopocHab:keHHe ANA HACeieHNT, 2 — JUig NPOMBILICHHOCTH
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JluBuu opouaeMoe 3eMiaeenue LieNMKoM OCHOBAHO Ha NOA3EMHbIX
BOJAX. 31€Ch )K€ OTMETHM, 4TO B PoccUM Ha opouleHHe 3eMellb U
o0BoAHEeHHE nacTOull pacxonyerca Nuub okono 0,4 kM/roa, 4ro
coctasnsgeT nopaaka 2% ot obwero orbopa rnonzeMHbix Boa. Xopo-
o 3ro win nnoxo? Jleno B ToM, uro B Poccuu (kak # B ObiBllieM
CoserckoM Coro3e) TaKKe Kak U B psajae APyrux cTpad, CyuiecTByer
JOCTATOYHO CTPOroe BOAHOE 3aKOHOAATebCTBO. COrnacHo 3ToMy
3aKOHOJATENbCTBY MPECHBIE NOA3EMHbIE BO/Ib! BLICOKOIO KaU€CTBa B
nepByro ouyepenb AC/HKHBI MCNONB30BaThCA AN X031WCTBEHHO-TIU-
TbeBOIo BogocHabxeHud. U Tolbko B paitoHax, rae oLUeHEHHbIE pe-
CypChi NOA3eMHBIX BOA AOCTATO4YHbI U1 yIOBIETBOPEHHS CYHIECTBY-
Iowed U, rMasHoe, NEPCNeKTHBHON NoTpeOHOCTH B BOJIE NUTHEBOIO
KauecTBa, BOZMOXHO HUCNONB30BaHHE NPECHBbIX NOA3eMHbIX BOA Ha
Apyrue 1enu (B TOM YUC/E U Ha OpolleHHE), HEe CBA3aHHbIE C NUThE-
BbIM BOJIOCHA0XEHUEM HACENIEHUs, N0 CNelManbHOMY pa3pellieHU 0

MPHPOLOOXPAHHBIX OPTaHOB. Takoe 3aKOHOAATENBLCTBO, 10 HALEMY
vﬁmknen_mo ARNSETCA NPUHIUNNUANEHO NPABUIILHEIM, MEi nomxHEI
CTPEMUTBLCS UCNONbL30BaTh MOBEPXHOCTHLIE BOAbI HA HYXAbI, H
CBs3aHHbIE C NUTbEBbIM BogocHabxxeHUeM. Moxer ObiTh, HHOTA
3TO AOpOXKE, YeM HCNONb30BaHUE NOA3EMHbIX BOI, HO Mbl JOJKHbI
nenarb 3To, Npexjae BCero, 4UroObl COXPAHHUTDL MPECHLIE MOA3eMHbIe
BOABI BBICOKOTO KQueCTBa A/ HaulMX fAeTeH U BHYKOB. DTOT NIPUH-
uun paspensercd OOMbIWIMHCTBOM CNELMANUCTOB, B TOM YHCIE M
3a pybexxoM. OpgHaxo OH naneko He Bcerpa cobmopaerca. Ilpume-
poM 3aech MoxeT cayxuth lirar Kanudopuus. Ha opouleHue 3ze-
Menb B 3TOM LliTare pacxonyerca npumepHo 85% ot obwnux pecyp-
cOB Nnoa3eMHbIX Boa. Ilo MHEHMIO aBropa 3TO KHUTH, C KOTOpHIM
COfJlaCHbl MHOTHE €r0 aMepUKaHCKHe Kojlierd, 0CoOeHHO ruapore-
OJIOTH U IKOJOTH, TAKOE MOJIOKEHHE ABNAETCA HENPABUNBHbIM C TOU-
KH 3peHus palMoHaNbHOIO UCMONb30BaHMA MOA3EMHBIX BOA H €ro
HaJI0 MEHATD.

B Hacrosinee BpeM4 riporpeccupyoiiec 3arpa3HeH e noBepXHo-

CTHbIX BOOOUCTOYHUKOB BbIABUHYNO 3a4a4y MNOBbILHEHHA HAACKHO-
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CTH CHCTEM X03aHCTBEHHO-NMUTHEBOTO BOAOCHA0XeHNd. B xauecrBe
OAHOIO M3 OCHOBHALIX CNMOCOOOB MOBbIIEHUS HAJIEKHOCTH CHCTEM
BOAOCHAOXKEHHS ClelyeT paccMarpuBaTh Donee LIMPOKOE HCMONb-
30BaHHE NPECHBIX MNOA3EMHBIX BoA. [1pK 3TOM B psije cnydaeB Heob-
XOANMO OLIEHUTH U NEPCNEKTHBLE COBMECTHOTO UCIOJIL30BaHUA MOA-
3eMHbBIX M MOBEPXHOCTHLIX BoA. [1pn HaNMYuKM COOTBETCTBYIOUIMX
YCAOBHIT MOXeT ObITh PEKOMEH0BAHO COOPYXEHHE ABYX Boa03abo-
pOB: ORHOTO, OCHOBAHHOTO HA MOJA3EMHbIX BOAAX AN NMUTHLEBOIO
BOJOCHAOXEHNUA, U APYroro, OCHOBAaHHOIO Ha NMOBEPXHOCTHLIX BO-
nax, I8 TEXHUYECKOro HCTONb30BaHUA.

Ipy nnaHKHPOBaHHK WCMOAL30BAHMA MOA3EMHbBIX B0/, HEOOXOAN-
MO YYUTHIBATh, YTO 3aUIMILEHHOCTb Pa3sIMYHBIX BOJOHOCHBIX MOpH-
30HTOB HEOJMHAKOBA.

[TpakTHYECKH MOJHOCTHIO 3alMLIEHbl OT NPOHUKHOBEHHS 3a-
FPA3HAOLIMX BEIECTB ¢ NOBEPXHOCTHU 3eMAM MO3eMHbIE BOAbI HA-
MOPHBLIX BOJOHOCHBIX MOPU30HTOB, MEPEKPHIThIE BhIAEPKAHHBIMH
cnabonpoOHHUAEMbIMH MHHUCTBLIMU CNOAMM. B 3THX ycnoBusx 3ar-
pA3HEHHE MOXeET ObITh CBA3aHO TONLKO ¢ HEYAOBJIETBOPHTENLHBIM
TeXHHYECKHM COCTOAHHEM BOA03a00PHBIX i pa3BeJOYHbIX CKBXKHH.
HanexHo 3auiMuienbl OT 3arps3HeHUs 1 POJHUKOBbIE BOALI B Npea-
FOPHbLIX M MOPHELIX palioHax B cilydasx, KOria B 06nacTdx UX nuta-
HHA He OCYLLECTRIAETCS XO3AMCTBEHHAS AEATE/ILHOCTL. 3HAYUTENb-
HO Xy’Ke 3alALIeHb] NOJ3EMHbIE BOAL MEPBLIX OT MOBEPXHOCTH BO-

i Pa L Tvawat Lia'a Y FaYal Rn 1y n ot 'I'l 'v TIRY o
JOHOCHLIX NOPHU3OHTOB, OCOOCHHO B pCUHLIX JOJIMHAX, CAC NOA3CMHLIC

BOAILI TECHO CBSI3aHbI C MOBEPXHOCTHLIMH, U IIPU 3KCTUIYaTalLMH TIpo-
MCXOIHT NOATATMBAHHE NOBEPXHOCTHLIX 3arpa3HeHHbIX BoA. OnHa-
KO, JaKe B 3THX YCJHOBUAX 3aliMILEHHOCTH NT0A3eMHbIX BOI 3HAYN-
TeNbHO Bbillle peuYHbIX, TaK KakK MNpd JBHXKECHHUN 3a-
rPA3HEHHBIX BOJA MO TOJLIE FOPHLIX NMOPOA MPOHCXOAUT UX CaMo-
oynuienmne. TeM He MeHee, BO BCex Cliyuasax, rae 3TO BO3MOXHO,
NpeanouYTeHHe clieyeT OTAABATH HAAEKHO 3alMIIEHHbIM HAalTOPHBIM
BoaaM Oosiee ryOoxUX BOAOHOCHBLIX FOPU3OHTOB W POJAHUKOBLIM
BOAAM.
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TenaeHU U MAKCUMANbLHO BO3MOXHOI0 UCMONL30BAHUS NO13eM<
HbIX BOA [N8 MUTLEBOIC BOAOCHAOXKeHWd HaceneHHd, 0coOeHHO B
CBA3Y C YHaCTHBUIMMUCA CNyHAAMHU nenpennunennoro (aBapuiiHo-

UKOB, JOJI)KHa CTaTh
Tparemu NoBbiile-
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r0) 3arps3HEeHUs MOBEPXHOCTHBIX BOAOHCTO
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Ota cTparerua nofiHa ObITh HanpapieHa Ha o0s3aTelibHOe yYacTHe
HAZIE)KHO 3alUMIIEHHBIX MOA3EMHBLIX BOJL B CUCTEMax BOoaocHadxke-
Hud. B CBA3M € 3TUM B Tex clyqasx, Koraa ropoja u nocenky B Ha-
CTosA e BpeMs 00€CneunBaloTC OBEPXHOCTHBIMH, OO0 HeaocTa-
TOYHO 3ALMIEHHBIMU OT 3arpA3HEHUs MOA3EMHbIMU BOJAMM, He-
00XOAUMO HANPaBUThL yCUJIUS Ha MONIHELIA IEPEBO] CUCTEM NUTHLEBOTO
BOIOCHAOXKEHNA Ha HA/IEXHO 3alMUEHHbIe NOA3EMHbIE BOALL, 10O,
KOIZa 3TO HEBO3MOXKHO, — Ha 00f3aTe/IbHoe HATHYNE B CUCTEME BO-
AOCHAOXKEHUd UCTOUHHMKA, 6a3UPYIOLErOCs Ha HAIEXKHO 3alHIIEH-
HbIX MOA3EMHbBIX BOAAX H YJOBIIETBOPSAIOLIEro He MeHee 25-30% ot
HO’I‘pEUHOCTi’i BOAEC MUTHLEBONO Ka4€CTBa, nubo Ha CO30aHUEC aBTO-
HOMHOI0 UCTOYHHKA NUTHEBONO BOAOCHAOKEHUS.

Haubonee cnoxHoii 3anauei B obecneueH HaCeIeHUs IKO0NO-
rHYECKH YucTOi NMUTEEBOM BOAOH qBJIdeTCS OpraHU3aLMs BoAocHab-
MEeHUsI KPYTIHBIX rOPOIOB, NOTPEOHOCTH KOTOPLIX COCTARNAIOT COT-
HU ThICAY U JAaXe MUJUTHOHbI KyOUIECKHX METPOB B cyTKH. Bo3Moxk-
HOCTb ITONHOO YAOBNETBOPEHUS TakUX NOTpeOHOCTEH U3 TOA3eMHbIX
BOAOUCTOYHHKOB BO MHOTHX ClyuasX NPeACTaBAAETCA HepealbHOM
BBMAY OrpaHH4YEHHOCTH PECYPCOB NOA3EMHBIX BoJ M HeoOXOoauMO-
CTH COOPYKE€HHS COTEH MY NAXE ThiCAUY BOA03a0OPHLIX CKBAXHH
Ha 3HAYUTENBHON TEPPUTOPUH, UTO TpedyeT OonbLUNX (PHHAHCOBLIX
3aTpar. B uenoM MoryT ObiTh BblieIEHE TPY CUTYALIMKM UCTIONbL30Ba-
HUS NMOM3EMHBIX BOJA ANd YIORIETBOPEeHUs norpebHocTeil X03ii-
CTBEHHO-MUTbEBOTO BOAOCHAOKEHUS KPYNHLIX MOPOJOB:

— NMOTPEOHOCTH NOPOAOB B BOAE XO3SMCTBEHHO-NIUTLEBOro Ha-

QAL T MINATYT ELT'T‘L IMONMUOARGTLIN vIINDI8TRN
3HAuUCH! i i Y 1 Voo OAHOCTBIC J AV DIV DV

LIEHHBIMH NMOA3CMHBIMU BOAAMM,
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— noTpeOHOCTH TOpoAOB B Takod Boje MOrYT ObiTb YACTHUHO
YAOBJIETBOPEHBI HAAEKHO 3AIUMILEHHBIMU TTOA3EMHbLIMY BOJAMU;

— HaJeXXHO 3aIMINEHHbIMM NOJA3eMHbIMU BOLAMH MOXET ObITh
YIOB/IETBOPEHA TOJIbKO HE3HaYMTENbHAs 4acTh MoTpeGHoCTH. [1pu
3TOM 1ieNiecoo0pa3Ho OlIEeHUTh BO3MOXHOCTb CO31aHUA aBTOHOMHbIX
MCTOYHUKOB MUTHEBOIO BOAOCHAOXKEHUA HA OCHOBE UCTOJIL30BAHUSA
IKONOrMYECKM YMCThIX 3aLMLIEHHBIX OT 3arpa3HeHMs NMoa3eMHbLIX
BO/.

B cBi3u ¢ BechbMa HEBLICOKMMU NOTPEOHOCTAMY HeN0BEKA B BOJIE
ans COOCTBEHHO NUTHA W NPUTOTOBJIEHUA NMHULLHU, 3KOTOrHYECKH YU-
CTbie HaJeXHO 3allMLleHHbIE MOA3eMHBIE BOAbl MOryT ObiTh pa3Be-
JIlaHbl NPaKTHYECKU NoBCeMeCTHO. OHU MOryT ciyuThb 6a3oil ans
Co34aHUd aBTOHOMHOr0 MCTOYHUKA NMHTLEBOTrO BOAOCHAbXeHUS.
Haubonee npocroii cnoco6 opraHu3aliid aBTOHOMHOIO NMUTHEBOIO
BogoCcHabkeHUs — 3TO NMojgava B >XKMAbie JoMa NUTHEBOH BoAbl No
oTAeNbHOMY BOZOBOAY. OIHAKO, 110 TOHATHBLIM NIPHUMHAM, MIPEXIE
BCEro, 3KOHOMHYECKUM, 3TOT Clocob MoxkeT ObiTh peanu3oBaH TONb-
KO B 04eHbL OTAAJNICHHON nepcrnekTuse. B CRA3H ¢ 3TUM B KauecrTse
OCHOBHOIO BY/1a aBTOHOMHOIO NMUTLEBOr0 BOAOCHA0XEHUA Cneayer
pacCMaTpUBaTh CTPOUTENLCTBO 3AROJ0B PO3TUBA IKONIOTMUECKH YH-
CTBIX MUTHERbLIX ROA C NoOCHeayrouei ux peanusanueil HaceleHUIO
(S3BuH, 3ekiiep, 1996).

HeparHoMepHOCTDb pacnipeieneHus pecypcoB, pa3iuuHas cTeneHb
3aLMIIEHHOCTH OTAENbHbBIX BOAOHOCHBIX NOPU30OHTOB OT 3arpa3He-
HMf, HallMuMe rHIPOreoXMMHYECKHUX NMPOBUHIMI C NOBLILIEHHbIM
ComepPXKaHUEM OTHENbHLIX HOPMUPYEMbIX KOMIIOHEHTOB B NOA3EM-
HbIX BOAAX, BO3MOXKHOE 3arpsa3HEeHME U UCTOLLEHUE IKCTUlyaraliu-

OHHBIX 3anacoB NOoA3CMHLIX RO B CBA3H

HOCTBIO, BOBMOXHOE HeraTHBHOE BIHAHME 0TOOPA NMOA3EMHBIX BOJ
Ha Jpyrue KOMIOHEHTHI TPUPOAHOHN Cpelibl — BCE 3TO mpeaonpese-
ngeT HeoOXoAUMOCTE HHAWBUIYANBLHOrO NOAX0Ja K PeLIeHUIO BOII-
poca 00 MCMONbL30BAHWU MOA3EMHBIX BOJ B KAaXKIOM KOHKPETHOM
ciyuae. 3aziaua rHAPOreoSioroB Npu peweHuu npobnem BogocHab-

C~ voraiicTnalunil NAaTANL -
W A IAMATIVW L INWVILLIIVE] HU" 1 Wwdily
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*KEHUS U COCTOUT B TOM, 4T0ObI MpaBUIbLHO 060CHOBAThL TO KOJUUE-
CTBO BOJbI HY)KHOI'O Kau€CTBa, KOTOPOE MOXKHO oTOMparb U3 BOJO-
HOCHOI0 FOPU30HTA B Te4eHHE pacyeTHoro nepuozaa 6e3 yuepda a4
okpyKatoued cpelbl (B TOM UMCiE M Ais CaMMX NOA3eMHBIX BOX)
MJIM K€ CBOJA 3TOT yiepd K MUHUMYMY CrielManbHbIMU OPUPOSO-
OXpaHHbIMH MEPONPHUATHAMMU.

ViMeHHO Ha CoueTaHUH pa3yMHOIo oTéopa noa3eMHbIX BOJ € CO-
ONoneHHEM HOPM WX KaueCTBa U OCHOBAHO MOHATHE “pallMoHaIb-
Hoe ux ucnonb3zoBanue”. [loag palMoHanbHBIM UCNONL30BaHUEM
MOJ3€MHbBIX BOJ PEKOMEHAYETCA NOHUMATh 3IKOHOMUUECKU LiENeCo-
06pazHy10 uX IKCIITyaTalMIO, 00e CIeYuBaloLYI0 0XpaHy ot 3arpss3-
HEHUS U UCTOLIEHUS WX IKCIYyaTallMOHHbLIX 3aNacoB W NMO3BOSI0-
LIYH COXpaHHThL Ha 3aJJaHHOM YpPOBHE MOBEPXHOCTHLIC BOAHbLIE pe-
CYPChI U 3KOJIOTUYECKUE YCIIOBMS.

B cBfi3M C BO3pacTalOUUM UCAONb30BAHUEM MOA3EMHBIX BOA U
uHTeHCHUKanueil ux orbopa Bce ocTpee CTAHOBUTCH BOMPOC O
AOMYCTUMBIX MpeAEnax OTKAau4ku MOA3EMHbLIX BOA U3 BOJOHOCHOIO
ropyu3oHTa, YToOL! HE JONYCTUTH €ro UcrolleHud. OTCiona BO3HUKA-
eT HeoOXOIUMOCTb ONPEACANTD, YTO CNEAYET MOHUMATD o1 “UCTO-
ueHueM” noa3eMubix Boj. [lpexne Bcero Hy»KHO OTMETHUTHL OlIM-
004HOCTb MPEeACTABNEHUS O TOM, 4T0 Nt000E CHUXKEHHE YPOBHS NOA-
3eMHbIX BOA MpU WX 0TOOPE CBUAETENRLCTBYET 00 UX MCTOLLEHMU.
Boo01ne 63 noHWxeHUs ypoBHA (Haropa) NpakTHYECKU HEBO3MOXKHA
3KCIUTyaTalius MoA3eMHbIX Boa. Jipyroi Bompoc — 10 kakoro npeae-
na MoxeT ObITh MOHWKEH YPOBEHb MOA3EMHLIX BOJ MPH IKCIUTyaTa-
1iMM, 4TOObI HE JOmyCTUThL HEOOPaTuMbIX U3MEHEHUH B pecypcax u
KauecTBe MOJ3EMHbBIX BO/.

L)
IIng obocHoBaHUg BOIMOXKHOCTEH

Hﬂln AVAVAYE 29 ) 18X378 AVANS AL L W KA

n
r
3€MHBIX BOJ B 1lendX BogocHabxkeHus B Poccuu u B crpaHax ObiBLie-
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ro Cosetckoro Coro3a BReIeHO U NPOYHO BOLIJO B NPAKTUKY FHApPO-
reosIorMuecKuX NMoMCKoBO-pa3BeiouHbIX padoT noHaTie ob skcrty-
aTalHOHHBIX pecypcax NoA3eMHbIX BOA. Kak yka3blBanoch BhIlLE, O]
3KCIUTY ATAL{MOHHBIMU PECYPCAMM IOHUMAETCH TO KORM4ECTBO NOA-
3eMHBIX BOJ], KOTOpOE MOXKET OTOMpaTLCA B TEUEHHME pacueTHOro ne-
prona (06biiHO 25 ner) pauUMOHANLHBIMU B TEXHUKO-3KOHOMHYE-
CKOM OTHOLIEHUW BOA03a00pHLIMK COOPYKEHUAMU 6€3 nporpeccu-
pYIOLLIEr0 CHUXKEHNSA YPOBHS U YXYALUCHHS Ka4€CTBA BOJLI, a TaixKe
¢ yueToM TpeboBaHuii NpuponooxpaHHbix MeponpusaTuil. [locnennee
OTHOCHTCH, MPEX e BCero, K HeodXonuMocTy COXpaHeHUs NpUpoa-
HbIX NaHAWAPTOB (peKH, NOUYBLI, pACTUTENBLHOCTb U JP.) C TEM, UTO-
6bl HE NOMYCTUTh MJIX MHHHMM3UPOBATL OTpULIaTeNLHOE BO3ACH-
CTBHE BOJOOTOOpA HA okpyxawoulyto cpeny. OueHka akcmiyarauu-
OHHbIX pPeCYpCOB NPOU3BOAMUTCA HA OCHOBAHUH CNELUATbHBIX
NIOMCKOBO-PA3BEOUHbBIX U ONBITHO-QUILTPALMOHHBIX paboT. Pe3ynb-
TaThl OUEHKM PacCMATPUBAIOTCA M ONPOOMPYIOTCA TEPPUTOPHANb-
HbIMM WJIM roCyJapCTBEHHbIMM KOMUCCHAMM MO 3anacam nones-
HbIX MCKOTIaeMbIX. TOMLKO NOCIIE 3TOTO pa3pellaeTcs CTPOUTENLCTBO
BOZI03a00PHBIX COOpYXKEHU U akCrmyarauus NOA3EMHBLIX BOA IJIs
BOJOCHAGXKeHUsT WM opoiieHUss. Cuuraercd, YTO UCTOLIEHUE BO-
NIOHOCHOrO TOPHU3OHTA NPOUCXOAUT TOJBLKO B TOM cly4ae, eciu
BEJIMUMHA BONOOTOOpA NPEBLILIACT YTBEPXKAECHHYIO BETUUYUHY DKC-
TUTyaTalUKOHHbIX 3aMacoB MJIM CHHXEHNE YPOBHA B pe3ynLTare 3KC-
nayaTaiMy NPeBbILAET NpenenbHo ZONYCTUMYIO BETUUMHY TOHM-
XKEHuUs.

TloHsTHe 00 “aKCnIyaTanMoHHbLIX 3ariacax” NoA3EeMHLIX BOJ, NO
HallleMy MHEHUIO, UMEET HEeJOCTATKH, 3aJI0KEHHbIE NPexK e BCEero B

rasmasr annoananoeasit Uro marne “nastun - -
CaMOM CHPpCACHCnHn. 1T0 1akiC HuquuHaﬂbHB{e B TCXHHKO-2KOHO-

MHuECKOM OTHOLLIEHWH BOA03a00pHbIe coopyxeHus?” HasepHoe To,
4TO MbI CHMTAEM “HEpalMOHATLHLIM CEroJHA, HanpUMep OTKaYKU
¢ 6onblIMX rMyOMH, MOXET 3aBTpa 0KA3aThCd palMOHANBLHLIM IpH
COBEpPLIEHCTBOBaHUM OypOBOro U HACOCHOro 060pynosaHus. Iloaro-
MY BellMuuHAa DKCTTyaTallMOHHBIX pPEeCYpCcOB, KaK Moka3are/lb BO3-
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MOXXHOCTH 0TOOpa ONpeAeIEHHOro KONM4eCcTBa NoA3eMHLIX Boj Oy-
AEeT MEHATBHCA CO BpeMEHeM, UTo He 04YeHb YAOOHO Mpu onpenesne-
HUM MEPCNEeKTUB MCNONb30BaHUA MOA3EMHbIX BoA. Kpome Toro, B
paae ciyuaes, 0COOEHHO NPU OlIEHKE BO3MOXHOCTH O0TOOpa noa-
3eMHbIX BOJ i BOJOCHA0XeH!R KOHKPETHOTO MmoTpedburens, aKcin-
nyaTalHOHHbIe 3aNachl OLIEHUBAIOTCA TOJILKO AJIA YAOBIETBOPEHUS
3a/laHHON KOHKpeTHOH NoTpebHOCTH B BOAE M TakMM o0pa3oM He
XapakTepu3yoT 06 ULy10 NOTEHIIUANBLHY IO BO3MOXHOCTh AAHHOIO BO-
JIOHOCHOIO ropuU30OHTa MK ero Yactu. OaHako noHatue 06 akcniy-
aTalHOHHBIX pecypcax MOA3EMHLIX BOA, AaXe NPU BbLICKA3AHHOM

eV Ir-Yt N -3EET 271 PV =Ye 2] - - -i L3 ] -~ w i—r

3aMECyaHuM, ABAACTCH BECbMa BaKHbBIM W NOJIC3HbBIM B
CKOM OTHOLIEHHWH.

Bnu3kuM no cMbICNY ABNAETCA NOHATHE “cOanaHCHUpPOBAHHOIO
oTOopa” noa3eMHbIX BOA, BBEACHHOTrO I'eonornueckoii cnyx60ii
["aBaii, rae ropuM30HTH! APECHBIX NOA3EMHbLIX BOA NOACTHIAIOTCA M
KOHTAKTHPYIOT C MOPCKMMH BOAAMM H T€, TOITOMY, 0COOCHHO BaX-
HO ONPENESIUTH CKOJILKO NPEeCHON NoA3eMHOM BOALI MOXKHO OTKAYM-
Barh 6e3 UCToLIeHHA BOJIOHOCHOrO NrOPU3OHTA U, IT1aBHOE, Oe3 yXya-
LIEHUA KayecTra oTkauyuBaeMoii Boabl (Susfainelle, 1994). Ilpu stom
noa “cbanaHcupoBaHHLIM” OTOOPOM MOA3EMHBLIX BOA MOHUMAETCA
yCcpeaHeHHbIH 00beM oTOMpaemoli BoAbl, He HaHOCA LM ylepba pe-
cypcaM NOA3EMHBIX BoJ B BOAOHOCHOM I'OPU30OHTE M HE YXYALIAIO-
wud kauecTa BoA Win aebuta BOAONYHKTOB (BOAOUCTOYHUKOB).
3Tot TCPMHH HCHONb3YyETCA NMPHMCHHMTEIIBHO K UIGUP)’ BO/ibi CKBa-
XKUHAMH, KOJIOAIIAMH, HHPUIILTPALMOHHBIMU rajiepesaMu U 1py ruMu
BO/J103a00pHLIMU COOpPYXEHHAMHU. [I7151 KaXka0ro BOAOHOCHOIO MrOpH-
30HTa cbanaHcupoBaHHbI 0TOOp onpelenseTcd nyTeM yCcTaHoslle-
HUSA PaBHOBECHBIX U BPEMEHHBIX COOTHOUIECHMI1 MeXAY NMUTAHHEM,
ecTeCcTBeHHOU pasrpy3koii, 00beMoM BoALI B opoae U orbopom.
CoanaHcuposaHHbiif 00beM B KOJIMUECTBEHHOM OTHOLIIEHUM BCEraa
MeHbLIE, YeM BeJIHuMHA nuTaHus. [IpumeHuTenbHo k ['aBaiiam BBe-
JeHne noHaTud “cOanaHcupoBaHHbiil 0T60p” CTAN0 PYyKOBOAALIMM

MMPUHIIMIIOM 1N BbIAAYU pa3peweHus Ha dakTuueckue paborsl no
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0TOOPY NOA3EMHbLIX BOJ AN pa3THYHbIX X039HCTBEHHBIX HYX . [1pH
HapylLlieHHH OCHOBHLIX NPUHIMNIOB COalaHCHpOBaHHOIO 0TOOpa Ha
["apaiisXx HeMeAJICHHO BO3HHUKAET NOATOK CONEHLIX BOA K B0j03a00-
paM, 4To BJIeYeT 3a co60#l pe3xkoe yXyAlIeH e KaueCcTBa 0TOUpaeMbIX
npecHbIX BoA. B HEKOTOPLIX ciyvasix fpu OTCYTCTBUM NpIMO# CBg-
31 BOAOHOCHOIO MOPHU30HTA C BOJAMU MOPS MOXET NPOU30MTH non-
Has cpaboTKa pecypcoB MOA3ZEMHbBIX BOJ.

B nocnenHue roabl B psiAe CTpaH, B fiepBylO ovepeab eBpornei-
CKHX C HaNpsKEHHbIM BOAHLIM 0anaHCcoOM, NOAHUMAETCS BOMPOC O
“CBepXIKCIIYyaTallHH” MOA3EMHBIX BOL,

OHETUE 0O CREeDXIKCI] nyaTaluu noA3eMHbLIX BOJ, ORINO B BEJIEHO

A ANFaAry xa uvt/ LR A R Py T i LYB R R AFR AR BFRS s Arawv A

B 70-X rojgax Haulero CTONeTHs W3BECTHLIM (PpaHLLy3CKUM ruapore-
onoroM XK. Mapra. Ilpu 3tom XK. Mapra nox csepxsxkcnnyaranueit
NOHUMAJ 0TOOP MOA3EMHBIX BOA B KOMUYECTBAX, MPeBbILIAIOLIUX UX
nutanre. OnHako no3anee caM K. Mapra (1982) orMeuaeT, uTo
MOHATHE “CBEPXIKCNIyaTalliy~’ BOJOHOCHOIO NOPU3OHTA SABISETCH
APOTHBOPEUMBLIM W AAXKE JIBYCMBICITEHHbIM, TAK KaK MHOTJa OHO
ApUMEHAETCs K TMApaBiiMueckoi kOHINenuuy HecbanauCupoBaHHoMH
3KCRNyarallMi, NpUBoAsLled K MCTOLIEHHIO PECYPCOB NOA3EMHbIX
BoA (0T60p NpeBbIlIaeT HX BOCIONHEHHE), 2 UHOTA K MHOTOACHEK-
THOMY NpeAcTaBNeHU0 06 H30bLITOUHOI IKCIyaraliMM C Hexena-
TeJIbHBIMH noclieAcTBUAMHU. He oba3arensHo mobyro oTkauky, npe-
BBILLIAIOLLY IO BOCROMHEHHE, CIIEAYET pacCMaTpHBaTh KaK CBEPXIKCI-

L n ’T‘Qlllll‘.l\ 12 DATIMOTIT
MyaTauHio ¥ 3anpeuiars. F3secTHB MHOrOYHCIEHHbIE npuMepsl (06

3ToM nojapobHee OyleT CKazaHO HUXKE), KOrja B YCJIOBUAX BPEMeEH-
HOTO nedH1MTa BOAHBIX PECYPCOB B paMKaX CyLUECTBYIOIEH CUCTe-
MBI WX ynpaBieHUS CO3HATENLHO MJIAHUPYETCs 0TOOp MO/A3eMHbIX
BOj1, NpeBbillatoniid ux BocnonHenue. M HaoGopoT, sxcnnyarauus
NpH JMHAMHYECKOM PaBHOBECHH He 06s3aTeNibHO CBOOOAHA OT He-
XenarenbHbIX nocnencrsuii. E. Kyctoauo (1982) npaBunbHo nox-
YepKUBAET, YTO ONpeAeNieHHe CBEPXIKCIITyarallHi Ny TEM CPABHEHU S
OTKAUKM U NUTAHWA HE BCceraa NpocTo, a MHOTJAa H HEOCYIECTBUMO
U3-3a HEOTIPeACIEHHOCTH PACYETOB NUTaAHHA, CBA3aHHO#, B YaCTHO-
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CTH, C HEAOCTATOUHOCTBIO yueTa BpeMeHU TpaHchopMaliii HHPUIb-
TPYIOLIUXCH aTMOC(EPHbIX 0CAAKOB B €CTECTBEHHDBIE peCcyPChl IKCT-
NyaTHpYeMOTO BOJOHOCHOIO IOPU3OHTA, a TAKXKE CO CIOXKHOCTLIO
yuera H3MEHeHUH B MUTAHUU MOJA3EMHLIX BOA, BbI3BAHHLIX XO3fi-
CTBEHHOH JEATeNbHOCTBIO YeNoBeKa (BKJIFO4as UCKYCCTBEHHOE BOC-
MONMHEHUE NOA3EMHEIX BOZ).

B cBfA3M C 3TUM, LEeNecooOpa3HO ONpEAETUTh, UTO CEAYEeT
MOHMMATh MOJ UCTOLIEHUEM MOA3eMHbIX BoA. Poccuiickue cnenya-
muctbl (JI.C. Aseun, b.B. boperckuii, H.H. [lnotHukoB u ap.) pas-
JIMYAIOT ABA MOHATUA: “UCTOLICHUE NOA3EMHbIX BOA U “UCTOLLCHUE
ioa3eMHbix Bog . Hc
3€MHbIX BOJ MPOUCXOAUT BCErda, Koraa BoA0ooTOOp MpeBblllaeT UX
MUTaHHE W MPOUCXOAUT cpaboTka MX eMKOCTHbIX (rpaBUTaLHOHHbBIX
¥ ynpyrux) 3anacos. McTouieHue sxcnnyatalMOHHBIX 3aacoB Ha
BOZ103a60paX MPOMCXOAHT TOrAa, KOTAA TEMIBI CHHXEHHUA YpOB-
HS TIOA3EMHBLIX BOJA NpY 3KCTJyaTaldM MPEeBLILAT ApeaenbHo
IOTMYCTHMbIE TEMITb], YCTAHOBNEHHbIE NPY OLEHKE IKCITyaraHoH-
HbIX 3aracos. [IpuHUMNIMANEHBIM B PA3IMUUM 3THX MOHATUH AB-
NSETCA TO, UTO IMPU UCTOLIEHUU IKCIUTyaTallMOHHBIX 3anacoB 00s-
3aTeNnbHO NMPOBEJEHHE MepONpUATHA Mo Gophbe ¢ MX UCTOLLIEHHEM
(orpaHuueHure oTOOPa MOA3EMHBIX BOJ, UX UCKYCCTBEHHOE BOCHOJI-
HeHHUE), a NPpU MCTOLCHUU NMOA3EMHBIX BOJ TNMpPOBEACHUE TaKHX
MeponpusTHii Heobg3aTenbHO H TpebyeTCs TOJNBKO B OTAENbHbIX
cnydasax. bosee Toro, B ONpeAeieHHbIX COLHANBHBIX U IKOHOMHYE-
CKMX YCNOBUAX NpU KpaiiHell He0OXOAUMOCTH UCTOLUEHHUE MOJ3EM-
HbIX BOJI MOXET NIAHUPOBATLCA 110 aHANOrU# co cpaboTKol MHO6BIX
LpYrux He BOCMOMHAEMbIX MONME3HBIX UckonaeMbIX (A3BuH, 3ekuep,
1996 ).

OxpaHa moa3eMHbIX BOJ, OT MCTOLEHHS MX 3aMacoB BKIIOUYAET:
peryjinpoBaHue BeMUMHbI BOJOOTOOpA B COOTBETCTBUH C YCTAHOB-
NeHHBIMY 3aNacaMM MOA3EMHBIX BOJA; UCKYCCTBEHHOE BOCMOMHEHHE
3arnacoB Ha JeHcTBYIOLMX BOJI03abopax, B TOM UHCIIE CO3AaHue NOA-

3eMHBIX BOJOXPaHWIMUIL; 3aIUTy NMOA3eMHBIX BOJA Mpu paspaboTke

T LA £ 1 (B R ¥

OLLICHUEC NOA-
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MECTOPOXKACHUH TBEPALIX MONE3HbIX UCKOMAEMbIX, B TOM 4HCJIE —
MCII0JIb30BaHHWeE NOA3EMHBIX BOJ,, H3BACKAEMbIX NTPH BOAOOTIUBE JJIA
OpOLlIeHHA 3eMeNlb, TEXHUYECKOIO U X038 CTBEHHO-NIUTHLEBOIO BO-
AOCHabXeHHd, YIOpAJ0ueHHE yueTa or0opa NnoA3eMHLIX BOA.
FiMeroiuuiics onbiT KpynHoro oréopa noa3eMHbIX BO/] CBUAETE N b-
CTBYET, YTO NpeBbillieHUe oT6opa HaJl NUTAHUEM TOA3EMHLIX BOJ,
OCOOEHHO €CJIH ITO MpeBbillicHUE HAOMIOAAETCH CPABHUTENBHO KO-
POTKHE NEPHOALI BPEMEHHU, HE ABIIAETCE Y€M-TO HEOObIYHBIM U He
BbI3biBaeT Cepbe3HbiX O6ecnokoicTB. Tak, MpoBeAeHHbIE Cllel{Halb-

Hbie MccnenoBanud (Jlonec Kamauo v np., 1991) nokazanu, 4yro Ha
HcnaHckoM nonyoctpose U baneapckux ocrpopax u3 369 Oacceii-

HOB NOA3EMHbIX BOJ 92 CUHMTAIOTCA CBEPXIKCIUTYaTUPYEMbIMH, rie
oTKayKa npesbiliaeT BOCNOJNHEHHE. DTO npeBbllieHHe Ha MJIoLIAaAH
23000 kM* cocrasager 650 Man. M*/rog nnm 13% or o6uweii Benu-
YUHBI OTKA4YMBAEMOi BOALI. DTa CUTYaLUs CUHTAETCE AOTYCTHMOM U
KOHTPOANUPYEMOi. B Hacrosiee BpeMs APUHATO HECKONLKO BpEMEH-
HBIX Jexknapalui o CBEPXIKCIyaTalluy, B HOBOM WCIIAHCKOM 3aKo-
He 0 BOJE IaeTCA NOHATHE 0 CBEpX3KCinyarTanuu. OpraHu3oBaH Mo-
HUTOPMHr NoJ3eMHbIX BoA. [1pu 3TOM 0coboe BHMMaHUE yaenseTcs
cuTyauud Ha baneapckux u Kanapckvx ocTpoBax, rae CBEpXdKCny-
aTalMg NpeJCTaBIgeT yrpo3y AJ1f NOATATUBAHUA CONEHBIX MOPCKHX
BOJA K Bojo3abopam.

MOXXHO NPUBECTU MHOXKECTBO NIPUMEPOB CBEPX3KCMTyaTallUH,

anyv Tl TaTo
Koraa ypOoBCHL NOA3ZEMHLIX BOAR 3HAUMTENALHO CHHXXEH B pe3ynbraTte

orbopa noja3eMHbix BoA. Tak, BoRoHOCHKI ropu3zoHT Orannasna
(Ogallala) Ha rore CILIA, pacnpocTpaHeHHblii HA mIOWAAM OKOJIO
135000 km?, yxe B TeueHue 6onee 60 neT CBEPXIKCILNyaTUpPyeETCH.
Tlpu 3TOM YypOBHH NOA3EMHBIX BOJ Ha 20% TeppUTOPUU CHHXKEHbI
Ha 20-30 M, a oTOOp NOA3eMHBIX BOJ NPEBBILIAET UX BOCHONHEHHE
B 10-15 pa3. Mcnonb3osaHue noA3eMHBIX BOA B 3TOM paiioHe Ha
opoilleHHe NPUHOCUT OGonbuine Aoxoxabl. B HacTosiee BpeMa MpH-
HUMAIOTCH Mephl K HEKOTOPOMY COKpAaLLeHUIO 0TOOpa MOA3EMHBIX
BOJ.
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B Kanudophuu u3 392 6acceiinoB noa3eMHbIX BoA 42 cuutaerce
cBepX3KCcIyarupyeMbiMH. Y XOTd 310 OOCTOATENLCTBO HE BLI3LIBA-
eT ocoboro OecriokoficTBa aMepUKaHCKUX CIeUHaTMCTOB, OTKaYKa
NoA3eMHbLIX BOA 3/eCh CokpallieHa ¢ 5000 no 2500 mnH. M’/ron.

SlpkuM nMprUMepOM 3HAYUTENLHOTO CHWXXEHUS YpOoBHEH moasem-
HLIX BOJ, BLI3BaHHOIO “‘cBepXx3kcnnyarauuneii” B TeueHue AecATKOB
ner, apnsercd MockoBckuii apre3uanckuil 6acceiiH.

B 3akiroueHMe HacTOAUIEero pas3ena CleayeT OTMETHTE, YTO XOTs
npobnemMa “cBEPX3KCHYATaUH” MOA3EMHLIX BOA M HE BbI3bIBACT
0coObIX ONaCeHUH ¢ TOUKM 3PEHUS UCTOLEHHUS 3a1acoB NOA3EMHbIX
BoZ (BO BCAKOM cllyuae, ecjiu Nojl “CBepX3KCInyarauyei” noHUMAarhb
npesbilieHWe oTOOpa HAJ NMUTaHKMEM MOA3EMHbBIX BOA), TEM HE Me-
Hee eif yaensercs Oonbluioe BHUMAaHUE IIPEXKJE BCETO NpU OLEHKE
BIMSAHUS 3HAYUTENLHOTO CHUXKEHUS YPOBHEH MOA3EMHbLIX BOJA HaA
pa3nMyHblie KOMIIOHEHTBI OKpYXarolle cpeapl. bonee noaApoOHO 3TH
BONpOChl OyayT pACCMOTPEHBI B CrELHANLHONW r1aBe HACTOALIEH
moHorpaduu. 3aech ke OTMETHM, UTO NpobsiemMa cBepXIKCIIyaTa-
LMY NoJ3eMHbIX BoA noapobHo o0cyxaanach HA KOHKPETHRIX (pak-
THYECKUX NpuMepax Ha 23 MexayHapoaHoM KoHrpecce MexayHa-
poaHoii accoumanmu rujporeonoros (HMcnanus, anpens 1991), us-
OpaHHbie Joknaasl koToporo onmybnaukosaub! (“Selected papers”,
1992).

2.4. Pecypcol noazemubix BoA Poccun
H HX HCTI0JIb30BAHHE

» 41
L.*l‘..

HceneaoBanus nmo pernoHanbHOMH OLIEHKE €CTECTBEHHBIX H MPO-
FHO3HbIX 3KCMYATALMOHHBIX PECYPCOB MOA3EMHbIX BoJA ObLM Haua-

Thbl B KOHLIE 50-X ro1oB B CBA3U ¢ KOHKPETHLIMH 3arpocaMu NpPakTH-
KU — HEOOXOAMMOCTBIO OLEHUThL NEPCHEKTUBBI OTACNbHLIX PErHo-
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HOB U CTPaHbI B LEJIOM C TOUKH 3peHKs 00eCre4eHHOCTH pecypcaMu
NoJ3EMHBIX BOJ.

B kopoTkuii cpok 6bi1a BbINONHEHA pErHoHANbHas KOIUYECTBEH-
Has OLEHKA eCTeCTBEHHbLIX PECypCoB NPECHLIX MOAIEMHbBIX BOJ
TEPPUTOPHHU CTPaHbI, 3aBEPLIMBIIAACS HW3JAHUEM KOMIIEKCa KapT
MoA3eMHOro CTOKa U COOTBETCTBYloLieH MOHOrpaduu.

BnepBbie 6b11 NOMYyUEHbl BEAMUHHBI €CTECTBEHHBIX PECYPCOB
JUIs TEPPUTOPHH CTPaHbl U KPYITHBIX €r0 PErHOHOB, BbIABAEHbI OC-
HOBHbIE 3aKOHOMEPHOCTH HX (GOPMUPOBaHHUA B 3aBUCUMOCTH OT
bnsuro-reorpaduyeCKnX H reonoro—mnporeonomqecxnx yCJIOBUMH,
YCTAHOBJEHbI IMPOCTPAHCTBEHHO-BPEMEHHbIE 0COOEHHOCTH I3MEHE-
HUii yaeNbHbIX BENHYMH U KO3 PULIMEHTOB, xapalcrepnzy}omnx noa-
3EMHBII CTOK.

Pa3paboTanHas METOAMKA PpErHMOHANIbHOM OLIEHKH €CTECTBEHHbIX
pecypcoB NOA3EMHBIX BOJ M MOJ3EMHOIO CTOKA Jlana BO3MOXHOCTb
O0OLEKTHBHO U 3KOHOMHUYeCKH 3(pdeKTUBHO MPOBECTH UX PACHETHI
NIYTEM aHanu3a u 06paboTKM yKe UMEIOLIUXCS MMAPOIOrHYECKUX U
FUJPOreONOrYCCKHX MaTeprHaioB 0e3 MpoBEIEHUS CNeUHaNbHbIX
pa3BefouHbIX pabot (6onee nonpobHo cm. . 3).

Ha ony0n1koBaHHBIX KAPTaX NOA3EMHOIO CTOKA TEPPHTOPHH ObIB-
niero CCCP orpaxeHbl cpeHEMHOTONETHHE MOAYJIH M0A3EMHOI0O
CTOKA, XapakTepU3yIoLIHe pacxo Moa3eMHoro noroka ¢ 1 km? nno-
panH, Ko3h¢ULUUEeHTbl N0A3EeMHOMNO CTOKA, MOKa3bIBalOLIHE OTHO-
LIeHUE BEIMYUH MUTAHUS MOA3EMHBLIX BOJ K arMochepHbiM Ocan-
KaMm, 1 K03 pHIIMEHTEI NOA3EMHOrO NUTAHUS PEK, OTpaicaoLiye posb
noA3eMHbIX Box B 0obuiem peuHoM ctoke. Kpome Toro, Ha Kaprax
[10Ka3aHb! [PUPOAHbIE YCNOBHA U (HAKTOPHI, ONPEAENSIOUINE 3aKO-

HOMEPHOCTH (GOPMIPOBAHHA €CTECTREHHBLIX pecypcoB (COCTaB H

cTpaturpafuyueckas NpPHHALNEKHOCThL BOROBMELAIOWMX NOpoJ,
pafioHbl pa3sBUTHS KapCTa, pacnpoOCTpaHEHUE JIHH3 NPECHbIX BOJ,
YYaCTKH HOMIOLIEHHUS HOBEPXHOCTHLIX BOJ M Ap.).

HMcxong U3 npuHIMNA e AMHCTBA NPUPOAHLIX BOJ, KapThl NOA3EM-
HOTO CTOKA HO3BOJIAIOT PelllaTh CleAYIOL{He BAXKHbIE NPAKTHYECKUE
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3a/laui, CBA3aHHbIE C KOMIUIEKCHbIM HMCIMOJIb30BAaHUEM U OXpaHOM
BOJIHBIX pEeCypCOB:

— OonpeAensitb MOA3EMHbINA CTOK U €CTECTBEHHBIE PECYpChI Mpe-
CHBIX MOA3EMHbLIX BOJ IS OLEHKH BOAOOOECMEUEHHOCTH OTHEIDb-
HbIX PaHOHOB CTPaHbI;

— ONpefeasTh BEAHUUHY 1OJ3EMHOIO CTOKA B PEKH 1S Xapak-
TEPUCTUKM MOMA3EMIIOH cocTaBnsioOWEH PeUHOro CTOKa Kak Haubo-
jiee YCTOHUYUBOM YaCTH PECYPCOB MMOBEPXHOCTHBIX BOJ, a TAKXKe AN
NPOrHO3a U3MEHECHUH PEHHOMO CTOKA U 3KOJIOTHYECKOH 00CTaHOBKH
noJ BAMAHUEM HHTECHCUBHOTO OTOOpa MOA3EMHbIX BOJ;

— ONpElesTh BEAUYUHY NUTAHHUS (BOCTIOJIHEHUS) MOA3ZEMHBIX
BOJI /Il PErHOHAJILHOM OLEHKH HX IKCTLTYATALHOHHBIX PECYPCOB IPH
COCTaBACHHHU BOJIOXO35HCTBEHHbIX OAIAHCOB PKOHOMUYECKUX paki-
OHOB M MPUPOJHO-TEPPUTOPHATIBHLIX KOMIJIEKCORB;

— ONMpeNensaTh BeJIMUHHY NOA3EMHOI0 CTOKA KaK 3N1eMEHTa BOA-
Horo 6anaHca TEPPUTOPUU CTPaHbl U OTAEBHBIX €€ paOHOB NpH
NEPCNEKTUBHOM TJIAHUPOBAHHN KOMIUIEKCHOTO HCMOAL30BAHUSA M
OXpaHbl BOIHbIX peCypPCOB.

OnbIT peruOHANbHON OLICHKH M KapTUpOBaHUA TTOA3EMHOTO CTO-
ka B ObiBllem CCCP nonyuun MexayHaponHoe npusHaHue. B co-
OTBETCTBUU ¢ MexX Iy HApoAHO# THUIAPONOTHYECKOM NpPpOorpaMmoii
IOHECKO crneunanucramu pafia ctpad EBporisl NpOBOAMIMCH HC-
CNeOBaHUs MO U3YUYCHMIO YCNOBUI GOpMHUPOBaHUs, KOJIUYECTBEH-
HOM OLEHKE ¥ KAPTUPOBAHHUIO TOA3EMHOIO CTOKA Ha TEPPUTOPHH
LlenTpantHoii 1 BoctouHoit Esponbl. UTorom 3tux paboTt sBHIICH
“Kaprta noazemuoro croka LlenrpansHoii  BocTounoii Espons!” B

mactitabe 1:1500000 u monorpadus k Heit, onybnukoBaHHLIE B
199710872 rr
P SO 1707 1 1.

B nocnennvie rofipl 3aBepuUICHbl KPYIHbiE MEXAYHapOAHble HC-
CJICI0BAaHUA NO PErHOHANBHON OLEHKE U KapTUPOBAaHUIO €CTECTBEH-
HbIX PECYpPCOB MOA3EMHLIX BOJ CylH 3eMHOro mapa. Pesynnrarom
ATUX MCCNEIOBAaHUH, B KOTOPLIX NPUHHUMANU YHaCTHE CieUHATUCTBI

MHOTHX CTPaH MHpa, ctana onyonukosaHuad B 1999 r. B CLLIA “Kapra
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r'HAPOTre0IOTHYECKUX YCIOBUI W MOA3EMHOI0 CTOKa Cylid Mupa” B
macwitabe 1:10000000 (rnaBubie peaaktopsl P.I. JIxamanos u
N.C. 3ekuep).

YKa3aHHble HUCCeJOBAaHUS ABUJIMCH BKJIAZIOM B BbIOJHEHUE
Mexaynaponnoii ruapojoruyeckoi nporpammsl KOHECKO u mo-
TYT CIY>KUTb IPUMEPOM OOBbEAUHEHUSA Y CHIIHIA YUEHbIX Pa3HbIX CTpaH
B pElUCHHH BXHOH Hay4HOH NpodneMbl.

PervoHanbHas OLECHKA IKCNAYATALMOHHBIX PecypcoB NoA3eM-
HbIX BOJI CBOJINTCA K ONpEJeNeHuio BeNMUYMHbl BogooTOOpa U3 BO-
JIOHOCHBIX MOPU3OHTOB MPH YCIOBHH, YTO K KOHLY 3IKCHjyatauuu

MoK ypnnua FNIONIeMHULIY BOT HEe NONMKHO NNeRLITTIATE TINOL K-

BEINSALERFALNSLLIXE NSAFARFL BANSLA FNALIVARAELAPRAN RPN LA AR JLANIVRAFARALNS llt.l AFAFIREARA L IIF\JV

THOIO 3Ha4YeHHs (3apaHee YCTAaHOBAEHHOr0 Ha OCHOBAHWM JlaH-
HbIX O MapaMeTpax BOJOHOCHBIX CJI0E€B), @ KAYECTBO BOAbI JIOJDKHO
YIOBIETBOPATb ONpeneieHHbiM HopMaTHBaM. [Ipn peruoHanbHO¥
oneHke 00bIMHO NPOU3BOAUTCSH NOACUET KaK NOTEHLMANbHbIX, TaK U
NPOrHO3HbLIX IKCHNYAaTAHOHHBIX pecypcoB. B uem ux pasnuune?
[NoTeHUanbHble IKCIyaTaliMOHHbIE PECYPCHI XapaKTEPH3Y IOT MaK-
CUManbHO BO3MMKHbLIA OTOOP NOA3EMHBIX BOJI U3 BOAOHOCHOIO ro-
PHU30HTA, a IPOTHO3HbIE PECYPCHI OKa3bIBAIOT BO3MOXKHOE HCMOJb-
30BAHHME MOJA3EMHbIX BOJ NPH ONpPEACHCHHOM PaCHOMOKEHHH BOJO-
norpebureseil MU ¢ yueToM 3asBieHHo# norpebrocTu B Bozie. [1pu
5TOM PErdoHalIbHAg OLEHKA NPOTrHO3HbIX IKCILIyaTaLUOHHBIX pecyp-
COB NPOBOAUTCA NHUOO NPUMEHUTENILHO K YCIIOBHOMY PACHOJIOMKE-
HUKO bu,uu.saﬁupuu, 7160 ( (€CJIHN 3TO M3BCCT HO) C YUYETOM CXCMbI pas-
MELleHUS KOHKPETHbIX BononoTpebuTeneid U 3asBieHHoN norped-
HOCTH B BOJE.

B nocnennue roasl B Poccuu BoINONMHEHDI 3HAYMTEIbHbIE pabo-
Tbl 10 PEFHOHANLHOM OLEHKE IKCITY aTaliHOHHBIX PECYPCOB NOJ13EM-

HbIX BOJl BCeX apre3uaHCKux 6acceifHOB U ruApOreosoruyeckux
MacCHBOB CTpaHbl. BblIM cOoCTaBleHbl KAPThl pa3IMdHONO MacliTa-
6a, Ha KOTOPBIX OTpakeHbl MOAYIU IKCIHIYyaTAllHOHHBLIX PECYPCOB.
[Tpy 3TOM NOJ MOAYAEM 3KCIIIYyaTalHOHHbIX PECYPCOB NOHMMANCA
pacxoj| Bofibl, KOTOPbIii B CpeHEM MOXKHO NONYYHTh ¢ | KM? Ijo1a-
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J4 pacnpocTpaHeHUs BOAOHOCHOTO ropusoHTa. [1py peruoHanbHOi
OlLieHKe SKCIUIyaTalHOHHbIX PeCypCoB M0 OTIEeNbHbIM NepCneKTUB-
HBIM paiiOHaM YUWTBIBaJKWCh NOTPeOHOCTH B BOAE KOHKPETHHIX
BoZlonoTpebuTeneil 4 BO3BMOKHOE pacnosnoxkenne Oyaymux Boaosa-
OopoB. B pesynbrare Ans 600bIIMHCTBA MHAPOreOOrHueCKUX paii-
OHOB CTpaHbl yCTAaHOBJIEHA IPUHIMAMANIEHASN BO3MOXHOCTh UCIOJb-
30BaHUs TMOA3EMHBIX BOJ M CO3[aHa OCHOBA IS MJIaHUPOBAHUS
MOUCKOBO-pa3BelouHbIX paboT B Hensx opranu3aiuu BogocHabxe-
HUSA KOHKPETHBIX 00BbeKTOB.

Cnenyer no4epKHyTh, YTO peLIeHHE O MPOEKTUPOBAHUH H CTPO-
HTENIbCTBE BON03a00pPOB NOJA3eMHbIX BOJ NMPUHUMAETCA He MO pe-
3yNbTaTaM PErMOHANIBHOM OLHEHKH MX €CTECTBEHHbIX MJIM JKCIUya-
TalMOHHBIX PECYPCOB, a TOJILKO MOCJe NPOBeJeHUs CneLualibHbIX
pabot ¢ 0653aTeNnbHbIM YTBEPKACHUEM IKCIIyaTallMOHHBIX 3aracoB
MOA3eMHbIX BOJI B TOCYAApCTBEHHOM MJIM TEPPUTOPUATILHON KOMMUC-
CHMH [10 NOJIE3HbIM UCKOMNaeMbIM. B COOTBETCTBUM C HOPMATUBHBLIMHU
nokyMeHTaMu TocynapcTBeHHONH KOMHUCCHM TO 3anacaM MoJie3HbIX
MCKOMAaeMbIX 3KCIyaTallMOHHbIE 3anachl NOA3EMHbIX BOJ MO CTEMNe-
HM MX W3YUEHHOCTH MOApa3IENA0TCS Ha KaTeropuu, nNpuyieM Bolfie-
JIAIOTCA KaK Haubosiee u3yyeHHsle kKareropuu A u b, natourue npaso
CTpOUTH BOJ03ab0pbI NoA3eMHbIX Boa. O6beM 1 METONHKA MONUCKO-
BO-pa3BeI0uHbIX paboT (BKIiouatone 6ypeHne CKBaxkH1H U UX OIbIT-
Hble UCMbITAHUA, HAONIONEHHS 32 UBMEHEHUAMU YPOBHS U XUMHUe-
CKOTO COCTaBa MOA3EMHbBIX BOJ U ipyrue paboThbl), a Takxke crocodbl
pacuera 3arnacoB MOJ3eMHbIX BOJl 3aBUCSAT MpexXAE BCero OT KOH-
KPETHBLIX I'HIPOreOJIOrHYeCcKUX yCNnoBUléi U CTeNeHU W3yYEeHHOCTH
paiiona pabor.

Hakonneniue # 0606uieHe o
Pa3NMYHbIX THAPOTEONOrHYeCKMX YCIOBUSX U aHaNU3 JAaHHbIX, MO-
JIYYEHHBIX MPHU IKCIUTyaTaluu paaa KpynHbIX Boao3abopoB, BbI3Ba-
N4 HeoOXonUMOCTb pa3paboTku psaa TeOpeTMYECKUX MOJOKEHMIA
JUHAMHUKY AOA3EMHBIX BOJ. DTO MPHUBENO K CO3JAHMIO MPUHLIMIIH-

AJIbHO HOBLIX OCHOB pa3BC¢KH U OLCHKH 3anacoB HOA3EMHLIX BOJ,

Tww AT RTY - o e o ~r r

ibiTa pa3BEAKu i
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Oa3upyrowmuxcs Ha TEOPU U HEYCTAaHOBHUBLIETOCH ABUKEHUS, YIPYTro-
ro pexxuma GpUIbLTpaLMy U NepeTeKaHus yepes clnabonpoHuLacMbie
oTioxeHns. bonblioe 3HayeHye uMena paspaboTka npeacTaBICHUH
0 rpaHUYHbIX YCJIOBUSX BONOHOCHBIX NOpU3OHTOB Kak (paKropax, on-
pPERENAIOILMX 3aKOHOMEPHOCTH (bopMHposaH us 3a11acoB l'l0113eMHle
BOJ, U MPHHLUANOB CXCMaTH3allii THAPOTCOJIOTHYECKHX _yuluuun pid}
pacyeToB 3arnacoB. [1pu oiieHke 3anacoB IOA3EMHbIX BOR LIIMPOKO npn—
MEHSIOTCS METOAbI MATEMATHYECKOIO MOAEUPOBAHUS, KOTOPbIE CIIO-
COOCTBYIOT NOBBILIEHHIO X JOCTOBEPHOCTU U PALIHOHANTHM3ALMM NTO-
UCKOBO-DA3BEAOYHLIX H ONBLITHO- thJ"lehalIHOHHle DaGOT
Hccnenosanus, BbinonHeHHbie B Poccuu B nocnenHue rofbl
non pyxosozcteom JI.C. S3BuHa u b.B. bopeBckoro, no3ponunu
000CHOBaTL APEACTABIICHHS O MECTOPOXKICHUAX MOA3EMHBIX BOJ,
YCOBEPUIEHCTBOBATh METOAHKY MTOMCKOBO-Pa3BeOUHbIX paboT, pas-
pabortarb 60jiee 000CHOBaHHYO KJIACCH(PUKALHMIO IKCTUTYaTaLlHOH-
HbIX 3ar1acos.
B Hacrosiee BpeMs NOHATHE 0 MECTOPOKACHHH NOX3EMHbBIX BoJ
LIMPOKO BOLIJIO B MpakTuky. [1pu 2TOM rioa “mecTopokaeHuem noa-
3eMHbIX BOX” MOHUMAETCH TaKas YacTh IUIOIAAM pacnpoOCTPaHEHHUS
BOAOHOCHbBIX FOPH30HTOB HJIM KOMILIEKCOB, B [IPEAENaX KOTOPOH NOA
BIIMAHHEM €CTECTBEHHbIX WJIH UCKYCCTBEHHbIX (akTOpOB CO3Jal0T-

cq Hauboiee 6naronpUATHbIE NO CPABHEHUIO C OKPYKalo1LeH TepPH-
TODUEU VCIIQRUY nng n'rﬁnnn nNoa3eMHbIX BO B KOJIMYECTRE, 10CTA-

lvtlllvll Jvul KEFR [avask AR~ wiTAI LA Ida AN

TOYHOM AJIf uenecoo6pa330ro UX MCMONb30BaHKA B HAPOJAHOM XO-
3AHCTBE.

B Poccuu ang xo34icTBEHHO-MIMTHEBONO U TEXHUUYECKOIO BO-
JocHaOKeHUd M OPOIUEHUSA 3EMEJIb pa3BeAaHO HECKOMAbKO ThicAY
MECTOPOKIACHWH [PECHbIX W CONIOHOBATLIX MOA3EMHbLIX BOA, 3KC-
nlyaTalluOHHBIE 3aMachl KOTOPbIX yTBEpXkAEHbI B [0CyRapCcTBEHHOIA
WIK TEPPUTOPHAIBHBIX KOMUCCHUAX MO 3arnacaM Nose3HblX HCKora-
eMbIX.
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2.4.2. OcHOBHbIE 3aKOHOMEPHOCTH
(ropMHpOBaHHA H pacripe/e/ieHHd
€CTECTBEHHBIX PECYPCOB
NoA3eMHBIX BOA

Kak oTMeuanocs Bbiili€, B IOCIEAHUE ACCATHIIETHS B PAE CTpaH
ObINH BbIMONHEHB! 3HAYHTENBHBIE HCCAECAOBAHUS N0 PErHOHANbHOM
OlIEHKe ¥ KapTHPOBAHHIO ECTECTBEHHBIX PECYPCOB MOMA3EMHBIX BOJ
M MOA3EMHOIO CTOKa OTACABHBIX KPYIHbIX PETHOHOB. B pesynbrare
3THX HCCNIEAOBAHKI ObLIK COCTABAECHB! H ONYOIHKOBAHbI KAPThi MO~
3€MHOr0 CTOKa pasH4YHOro Macuitaba, cpean KOTOPbIX B MEPBYIO
ouepe/lb CneayeT Ha3BaTh KapThl MOA3EMHOrO CTOKA TCPPHTOPHU
CCCP maciuraba 1:5000000 (1964 r.) n macwtada 1:2500000
(1977), xapty noaszeMHoro croka LlenrpansHoti 1 BocTtounoii Es-
ponbl Macmtaba 1:1500000 (1982), xapTy ruaporeonorn4ecKkux

YCAOBMH M MOA3EMHOIG CTOKAa Cylud 3eMHOro wwapa MaciuTaba
1:10000000 (1999). TTo HexoTOpPLIM apTe3uaHCKuM Dacceiigam 1 ry

A uNS & l.Fl.ll va “rlx T SEEUAS L WILEEIVE U“vvvl'xl Laiva

H

poreoyIOrn1ecKM CTPYKTYpaM COCTaBNIEHb KapThl 60aee KPynHOro
macuitaba. AHanU3 UMeIoLIMXCS KapT pa3Horo Macintaba rno reppu-
Topun ObiBliero Coserckoro Coro3a U HEKOTOPbIX COMPENECNbHbIX
CTpaH, M03BONJET YCTAHOBUTH OCHOBHBIE 3aKOHOMEPHOCTH (hopMu-
POBaHHUA U pacnpeeieHus ECTECTBEHHBIX PECYPCOB NOA3EMHBIX BOJ
(Moa3eMHOro CTOKa) B pa3HOOOpa3HbiX NPHPOAHO-KIUMATHYECKHUX
M reonoro-ruaporeonornuecknx ycaopusx (Kynenun, 1960; 3exuep,
1977; Beceronoxckuii, 1983; [TonzemHuwlii crox Ha Tepputopun CCCP,
1982; JI>xamanos, 1973; Jlebenena, 1972 u ap.).

MuoronetHuMu paboramu oreuecTBeHHbIX yueHsix (B.A. Bcee-
Bonoxckui, P.I. HkaManos, 1.B. 3enenun, U.C. 3exiiep, B.M. lile-
cronanos, B.I1. KapnoBa, H.A. Jlebenesa, U.®D. Gunennu, B.U. Tu-
capckuii, O.B. Ilonos, H.C. PatHep, A.I1. JlaBpos, B.1. KnumeHko,
b.J1. CokonoB # Ap.) YCTAHOBIECHO, 4TO paclpeaeNesie OCHOBHBIX
KOJIMYECTREHHLIX xanawenuc*mx ECTECTREHHLBIX l‘)t‘-‘CVl‘)CﬂB non3eM-

HbIX BOJ MO TEPPHTOPHH PETHOHOB OTIHYACTCA PE3IKOH HEOTHOPO/I-
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HOCTbIO U YE€TKO BblpaxkeHHOM IH¢depeHL pOBaHHOCTBIO N0 OCHOB-
HbIM Ne0JIOrOCTPYKTYPHbIM 3JIEMEHTaM M JaHiadTHO-KIHMaTHye-
cKkuM 30HaM. Haubonee o611eil 3axOHOMEPHOCTLIO ABASETCA pa3nuy-
Hblll XapaKTep pacnpefejieHUs napaMeTpoB MOA3EMHOrO CTOKa B
npeaenax nnarGopMeHHbIX (paBHUHHbBIX) TEPPUTOPHIA U NTOPHOCKIIA/-
4aThiX COOPYXKEHUIl NPH aAuana’oHe U3IMEHEHHS BENUYMH cpell-
HEMHOTONETHMX Moayineit cootBeTcTBeHHO oT MeHee 0,1 no 6,0—
6,8 n/c u ot 0,1 no 30—50 n/c-kmM®. Ha Tepputopuu 6siBiiero CCCP
6onee 55% obuiero obbema noa3eMHONO cToKa GOPMUPYETCH B npe-
JeiaX ropHOCKIaa4yarelx obnacreid, okono 42% orBeuaet 06Mp-
HbIM npocTpancteam naut (Pycckoii, 3ananno-Cubupckoi, Typau-
CKO#i) u Tonbko 3—4% obiueli BenuyuHbI MOA3EMHONO CTOKA NPHXO-
JMTCA Ha OO KPUCTANIMYECKUX ILMTOB. PacnipeeneHue BOAHbIX
pecypcoB o Haubonee KPynHbIM MeoNoro-CTPYKTYPHbIM U THAPOre-
onoruueckuM paitonam obiBurero CCCP nokasaHo B Tabnuue 2.4.2.1.

Tabruya 2.4.2.1
Pacnpeneiense BoAHBIX pecypcoB B HanboJiee KpynHabix palionax
6nisero CCCP

Pegypcmxm‘zlrou
Paii finomans, | NOBEPXHOCTHBIX | NOI3EMHBIX BOJL COOTHOLIEHHE
HOH 2 -
TBIC. KM Bo1 (o0t (nomsemubti NIOJ3EMHBIX H
R b ]| peusokcrok) |  CTOK) | NOBEPXHOCTHBIX BOA
Pycckas 1ura 4060 719 1700 0,24
Kaskas 264 92 45,7 0,50
Ypansckas
rWAPOIe0NOTHHECKA 462 79 254 032
ckNaa4aTas obnacre
3anaio-Cubupckas 2919 583 136.9 023
apTezvanckan obnactb
Cubupckas nnura 3500 738 1089 0,15
Llextpanbno-
Kasaxcranckas 938 67 65 0.16
FHAPOreoNnorHyeckas
_cknaauaras obnacin . _
Bepxosano-Uykorckas
THIAPOrecAOruyecKas 2420 538 65 0,12
obiactb |
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AHanu3 pacrnpeesieHUs BeIMYHH HOA3eMHON0 CTOKA 110 OCHOB-
HbIM JlAaHWA(THO-KNHMMAaTHYEeCKWM 30HaM MOKa3blBaeT, YTo 6osee
80% obuiero o6beMa NOA3EMHOTO CTOKA APUYPOYEHO K U3OBLITOUHO
yBIIaXKHEHHO#H W BRaXxkHol 30HaM, okono 18% cToka popMupyercs B
30HEe HEAOCTATOYHOMO YBAAKHEHHUS U JIHLLb O0KOJ10 2% — B 3aCyUlIH-
BOH 30He.

Ha tepputopyu KOHTHHEHTANLHLIX NaT(OPM XapaKTepHO 3aK0-
HOMEpPHOe pacnpefefieH’e rapaMeTpOB HOA3EMHOIO CTOKA B COOT-
BETCTBHH C OOLIELIMPOTHLIM BO3AeHCTBHEM KNMMarHvecKuX dak-
TopoB. Ha done mmpoTHoro pacnpeneneHus Hanbonee pe3ko npo-
ABNAIOTCA MECTHbie M3MeHeHHWs BeJiIMUWH HOA3EeMHOI0 CTOKa,
onpenenseMble rHAPOreONIOrH4eCKMM CTPOCHUEM paspesa 30HbI
MHTEeHCHBHOIO BOA0OOMeHa H THIaMHK reoduNbTPaluOHHON cpe/ibl.
Tak, MakcUManbHbIe BeJIMUHUHbLI MOJlyied NIOA3EMHOTO CTOKA XapaK-
TepHbl 1J1 Y4aCTKOB MHTEHCHBHOIO Pa3sBUTHUA Kapcra 4 Ans paio-
HOB, [Jl¢ BEPXHAA YacTh pa3pesa rnpecTapiieHa KPyNHOOOIOMOUHbI-
MU UM fecyaHbiMd QIIIOBUOMAHHAANIBHBIMH M KOHEYHO-MOPEHHDI-
MU OTJIIOKEHUAMU, a TAKXKe JJ19 peuHbIX JOJIUH, COXKEHHbIX XOPOHIO
APOHUILIAEMbIMH AJUTIOBHANIbHBIMM OTJIOKEeHUAMH. MUHHMaNbHbIE
3HaUEHUs! MOAYNel MOA3¢MHOMNO CTOKA OTMedeHbl I paifoHOB, rae
30Ha MHTEHCUBHOTO BOJOOOMEHA MpeAcTaBieHa CYIMIMHUCTBIMM U
CIMHUCTBIMHU OPOAMHU, U I OTHOCUTENBLHO MOHKEHHbIX cnabo-
pacuneHeHHbIX TEPPUTOPHIA, re pa3BUTbIC CBEPXY cnabonpoHuUIae-
Mble AOPOAbI 3aTPYAHIIOT UHPUILTPALHIO aTMOCGHEPHBIX OCARKOB.

B ropHocknaauatbix obnactax pacripeacieHne BeTUUHH NoA3eM-
HOTO CTOKA orpeaensercs raBHbIM 06pa3oM pe3KHMH U3MEHEHUS-
MU THMA reodUILTPALIMOHHBIX cpen U oporpadudeckum yBesiHde-

e T Tn ny N
HUEM OCaJKOB C BbICOTON MECTHOCTH. TaK, BLICOKHE 3HaYEHHI MO-

nyieid nogzemHoro croka Ha KaBkase, Kapnarax, bankanax
00y COBJIeHb! LIMPOKKM pacapoCcTpaHeHUeM MPOHULIAEMbIX TPELH-
HOBATbIX MOPOR B COOCTBEHHO MOPHOCKIARYATLIX COOPYKEHHUAX H
BbICOKONPOHUIAEMbIX KPYIHOOOIOMOYHBIX OTJIOKEHHUH B MEXIop-
HbIX BNAJMHAaX, YTO B COYETAHUHU ¢ MYOOKOH dPO3MOHHON pacdie-
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HEHHOCTbIO pefibeda U 3HAUMTENbHbIM KOJIMYECTBOM aTMOCHEPHBIX
0CaIKoB onpeenseT 61aronpUsTHbIE YCTIOBUS TUTAHUA NTOA3EMHbIX
Bon (Punennu, 1980).

Pons noxzeMubix Boa B pOpMUpOBaHUM BOJHOrO HafiaHca U BOA-
HbIX PECYPCOB PErMOHOB KOJIMYECTBEHHO XapaKTEpU3yeTcs 3Haue-
HUAMH KO2(OULKUEHTOB MO3EMHOIN0 CTOKA U KO(PPHLUECHTOB NOA-
3eMHOM0 MUTAHUA PEK.

Koadduuuent noazeMHoro croka npeacrasiser coboil coorHo-
LHIEHUE MTOJI3EMHOTO cTOKa K aTMocdepHbIM ocajkaM. OH NnokasbiBa-
€T, KaKasi 4acTb aTMOC(EPHbIX 0CaJKOB (0ObLIMHO B MPOLEHTAX) pac-

Vnﬂ‘fﬁ'ﬁf‘ﬂ I ITIITAIFIIO DARMAIFL TV AT Q l“'\l"'\'lll’l'l’lnl’"'l" n Moo
AvdyLliva nia LN raHHuC llUA-)UlVlnDlA BOI. ZTOT l\\JJ\}JLP ¥ivni p l.llJUA\.«

nax tepputopun 6uiBuiero CCCP cocraBnser B cpeiHeM 9% u
usMenserca ot 1% u mernee 10 50% u 6onee. OcHOBHbIE OCOOEHHO-
CTH pacnpeaeieHus Ko3pPpuUUeHTOB MOA3EMHONO CTOKA ONpPEAes-
I0TCS BIIMSHHUEM CJI0KHOTO KOMILJIeKca NPUPOAHLIX (hakTOpOB, nep-
BOCTEMIEHHOE 3HAYEHUE CPEU KOTOPbIX MMEIOT COOTHOLIEHHUE ar-
MocC(epHbIX OCaIKOB U HCTIAPEHHS, COCTaB U MOLUHOCTH NOPOA 30HbI
a’paiuu.

JIns paBHUHHOM TEPPUTOPHM Kak 0DLilas 3aKOHOMEPHOCTb Mpo-
CIEKHMBACTCH LWIMPOTHAS 30HANLHOCTb — YMEHblIeHUE KO3pPULiU-
€HTOB MOJI3eMHOTO CTOKA C CEBEPO-3amnaaa Ha 1oro-poctok ¢ 10-20%
B 30HE U30LITOUHOTO yBIOKHEHUS 10 1% U MeHee B CTENHbIX U NO-
le[]yCTbIHHLIx paHoHax (puc. 2 4 2.1). B pane paﬁouos 9Ta 3aKOHO-
MEpPHOCTH “HapyuiaeTca’ aHOMaiuiMu — IiaBHbiM 00pa3oM yBenu-
YEHUEM 3HaYCHUH Koad)dmuuen'ron MOA3EMHOrO CTOKA.

B nepsyio ouepenb 310 HabMOAAETCA Ha BO3BBILIEHHOCTIX, YTO

obycnosneno obunueM BblanaroUvX 31ech arMocepHbIX 0CaAKOB
U yIy4lIeHUeM yCloBHH HX undmm.'rnmmu (Bannatickag. Cnende-

-; J Ty AW ALIANSINS wEINSASRALE S8fh RARLNG TACLILP I PAATLARRES A adaldl bt Ll b L] bl pdia e Tk g

Pycckas, Hpusonn{cxaa BO3BbILUEHHOCTH, EHHMCEHCKUI Kpsk, Ce-
Bepo-baiikanbckoe Haropbe U Jp.). B ropHbix padoHax ofHOBpe-
MEHHO ¢ YBENMUYEHMEM KONMUECTBa aTMOC(EPHBIX OCAJIKOB C BbICO-
TOH MECTHOCTH BO3pacTaloT (110 ONpelIeNIEHHbIX NIPENENOB) U KO3(-
¢puuKeHTbl NOA3eMHOTrO0 cToKa. Tak, B Kapnarax oHu Bo3pacTalior Ot
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5 no 10-15%, Ha Ypane — or 10 no 20-40, Ha Antae — ot 5-10 no
15-20%. Ha KaBka3e u B ropax CpeaHeil A3uu yBeiuueHue kodg-
¢dbuMeHTOB MOA3EMHOro ctoka (a0 25-35%) npossasercs Haubo-
jee OTHETIUBO.

B palioHax pa3sBUTHS KapCTa TaKKe BBICOKU 3HaYeHUS k0addu-
LHEHTOB NoA3eMHOro croka (a0 30—-40% u 6onee Ha Cunypuiickom
naaro, Ha Ouero-Cesepo-JIBUHCKOM MexAypeube, KynoickoM nna-
T0, Tumase).

Ponb mMHoroneTHed Mep3noThl B pacnpeAeneHuu koddpduuuen-
TOB MOA3EMHOr0 CTOKa oueHb 3aMeTHa. Ha orpoMHbIX MpocCTpaH-

mrm IIKII“ ra ™ i » e Yal D Fatal# oy

L9 BGA C Pl’l Y1 UDDUPU'DULIUI\G 1 Ub\dl’ll’l, IAD DDlllaAaUl AU 300—
400, a mectamu 10 500-600 mm armMocepHbIX 0caakoB, k03¢ dHu-
LIMEHTHI MOA3EMHOr0 CTOKa BeCbMa He3HaYUTeNbHbl — 5%, W TOJb-
ko Ha tore Cubupu (Ceseproe Ilpubaiikanbe u otporu BepxosH-
ckoro xpe0Ta), rae MHOroJIeTHAA Mep3nora Npuodperaer ocTpoB-
HO# XapaxTep, a ro0Boe KOJUYECTBO OCAAKOB YBEAWUUBAECTCA A0
800 mm, k03 PULUHECHTDI NOA3EMHOr0 CToKa AocTUratoT 15-20% wu
Oonee.

BaxHol XapakTepHCTHKOM ABNSIOTCA 3HA4eHUS ko3pPHIIUEHTOB
NO/36MHOIO MUTAHUA PEK, KOTOPbIE MOKA3bIBAIOT A0 NMOA3EMHO-
ro CToka B 00LIEM PEUHOM CTOKE U MO3BOJNAIOT ONPeeAnThb, TAKUM
o6pazoM, COOTHOLIEHHUE PeCYPCOB NMOA3EMHBIX U MOBEPXHOCTHBIX BOA
BO MHOTUX paﬁouax TYMUHOHU 30HBI.

B cpentem k03¢ PULIMHEHT MOA3EMHOIO MMTAHUA PEK COCTaBSET
24%, n3medasch OT 5—10% B pailoHax ¢ OTHOCUTENBLHO HEDONBLLIOH
MOIHOCTBIO 30HbI HHTEHCUMBHOIO BOAooOMeHa, cnabo pacuiieHeH-

HLIM penbedoM U 6NaronpuATHBIMH YCIOBUSAMU 00pa3oBaHus Mo-
BEPXHOCTHOIO CTOKA, A0 40-50% u Oonee B naunuax CNNOXKEeHHBIX

fhLANT w a dalsE w 2R ARGy . YAV R ._ SEANARG Ly WOARSAANL IR

BECbMa BOJOOOHUJIbHBIMU MOPOAAMH, HHTEHCUBHO JAPEHUPYEMbIMU
peKaMu.

AHann3 cooTHoLUeHHH NMoa3eMHOro CTOKa ¥ o0UIero peyHoro
CTOKa npuodpen 6onbLIOe MpaKTUIECKOE 3HaUYEHUE B TPOOIeME KoM-
TJIEKCHOTMO MCMO/Ib30BAHHA BOAHBIX PECYPCOB, B YAaCTHOCTH, MPH
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COCTaBJICHHH BOJOXO3MCTBEHHbIX OaNaHCOB OTACNbHBIX pEruoHoB
U OLEHKEC BAUAHHA SKCNAyaTaludu NOoA3E€MHBIX BOA HA peqnoﬁ CTOK.

2.4.3. DkcnayaTauMoHHBIE pecypchbl OX3EMHBIX BO/

PaccMmoTpum Haubonee noapoOHO COBPEMEHHOE COCTOSHHUE U
NepcneKTUBbl UCNONB30BAHUA PECypPCOB NOA3EMHbIX BOJ B PoccHM.

1o Tepputopun Poccuiickoii @eaepauuu (paHee Mo TeppUTOpUn
OBIBLIETO CCCP) HauyHas ¢ 1979 r. exxeroqHO B paMkax pabot no
BEACHHIO [ OCYAapCTBEHHOIO BOAHOMO KajacTpa OCYLICCTBIACTCA
o6o0bimeHue undopmaiuu 06 IKkCNIyaTauMOHHbIX 3anacax Nnoa3eM-
HbIX BOJ, ¥X Ka4eCTBE ¥ HCMONb30BaHUU. DTU pabOThI BXOAAT B CO-
CTaB roCyAapCTBEHHOr0O MOHUTOPHUHra coctosHus Heap Poccum, a
MX pe3ynbTarbl MPeACTaBAOTCA B BU/lEe &XKErOAHbIX HH(OPMaLIMOH-
HbIX GionnereHeid. [IpuBoauMbie fanee CBEACHUS MO IKCIUTyaTally-
OHHBIM 3aracaM M UCNOoJIb30BaHHIO NO/3EMHBIX BOJ 3a¥MCTBOBAHbI
13 nHgopmauuoHHoro GionnereHs 3a 2000 r., cocraBienHoro I'oc-
HeHTpoM “T'eoOMOHUTOPUHT.

[Tporno3Heie pecypcbl MPecHbIX U cabocoNnoHoBaThiX (A0 3 1/1)
noa3eMHeIX Bos Poccuu coctasnsior 867,8 MiH. M*/cyT. Okono 72%
3THX pecypcoB cocpenorouenbl B 3anaauo-CubupckoM, Boctouro-
Cubupckom, ancHeBocTO4HOM U CEBEPHOM 3KOHOMUYECKUX pai-
OHax. F&BEEEHHMG yTBepﬂ(ﬂEHHETQ IAKCILJ }’d allMOHHbBIC 3anacbl
non3eMHbix BoA Ha 01.01.2001 r. coctaBagioT 86 MiH. M~‘/cy'r, T.e. B
cpenHeM no ctpaHe okono 10% ot nporsosHsix pecypcos. Hanbo-

jiee BhICOKas CTENEHb Pa3BeJaHHOCTH NPOrHO3HbIX pecypcoB Habmo-
naeTcyd B Knnunnnrnﬂ nCKOU obnactu ("Pnpnn-]('amcn'xmmm u Llent-

AAisEEAR e i vvc- Fiy S AN e ST PP LT g ARV

paJIbHOM 3KOHOMHYECKHX paiioHaX, HAMMEHbIAN — HA CEBEPE U Ha
CeBepo-3anaie cTpaHsbl, a Takxke B Cubupu u Ha JlansHem Boctoke.
CreneHb UCNOAL30BaHUA MPOrHO3HLIX PeCypPCcOB MOA3EMHbBIX BOJ B
LEA0OM MO CTpaHe cocTarngeT okono 3%, nocrturas 26% B Kanunmnn-
rpaackoii obnactu.
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B Hacrosuiee BpeMs Ha teppuropuy Poccubickoil Oenepaiinu
pa3BeaHbl 4002 MecTopoxIeHHUS MOR3EMHBIX BOA, U3 KOTOPBIX 1792
HaXoAATCs B 3KcIlyarauuu. Pacnpeaenenue pa3BeaaHHbix U yTBED-
JKAEHHbIX 3anacoB NoA3eMHbIX BOA MO TeppuTopuu Poccuu B comno-
CTaBJleHUU C CYUIECTBYIOUIMM HX OTOOPOM mokazaHo B Tabnu-
ue 2.4.3.1. Orbop noaseMubix Bog B 1999 . coctaBua 33,9 MiH.
M’/CYT, B TOM 4HClle HA yYacTKax ¢ YTBEPXACHHbIMH 3anacaMu —
14,9 mnu. M*/cyT. Ucnionb3oBanue noa3eMHbIX BOA cocTtaenseT 83%
oT obutero otéopa, T.e. npuMepHo 28,1 MIH. M*/cyT; ocTansHas 4acTb
orbupaemoli Boab! (rmaBHbIM 06pa30OM LIAXTHBIA U KapbepHblil BO-
NOOTNHUB) MPAKTUYECKH MONHOCTBIO cOpaceiBaioTcs 0e3 UCnomb30-
BaHHU4.

M3 061mero kond4ecTra OTKA4UBaEMOid ¥ UCIOJIb3yeMoil noa3em-
Hoii Boabl (28,1 MiTH. M*/cyT) okos0 76% pacxoayercs Ha X035 CTBEH-
HO-MUTbEBOE BOJOCHAOXeHUe, 22% — HAa NPOU3BOACTBEHHO-TEXHHU-
yeckoe BoaocHabxkeHue U 2% — Ha opollleHyue 3emenb U obBoaHeE-
Hue nactouul (puc. 2.4.3.1).

Kak BuAHO 43 NMpUBeleHHbIX AAHHbIX, OTOOp MOA3EMHBIX BOA
Oonee uem B 2 pa3a MEHbllie, YEM 3anachl, MOATOTOBJIEHHbBIE AJIsl UC-

e 2%

| —
7% I WV =3,

Puc. 2.4.3.1. Ucnonn30BaHue NMOA3EMHBIX BoA B 1999 1,
(no nannsim locyrapcTBEHHOIO BOXHOIO KaxacTpa, 2000 r.)
[ — X03siiCTBeHHO-TIUTEEBOE BOJOCHAOKEHHE, 2 — NPOH3BONCTBEHHO-TEXITHUECKOE
BoaocHatkenue;, 3 — opolueHHe seMens ¥ 00BoIHEHHE nacTOMILL
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MoJ1b30BaHUd, YTO CBUAETENLCTBYET O 3HAYUTENbHBIX NEPCMEKTUBAX
yBe/iM4eHUs 0TOOpa MoA3eMHbBIX BOA, [ Pa3IMUHbIX LieneH.

B nacrodinee BpeMst He0OXO0AMMOCTb UHTEHCU(DUKALIMHY UCTION b~
30BaHUA NOA3EMHBIX BOJ JJi NOBBILLIEHHS HAEXXHOCTH CUCTEM XO-
3AICTBEHHO-MUTLEBOIO BOAOCHAOXKEeHUA Hacelenus Poccun saBig-
eTcs obmenpusHanyoi. B OenepanbHoil ueneoit mporpamme “Obec-
neyeHue HacejeHus PoccHH MUTHLEBOM BOAOI™ MpeayCMOTpPEHO
3HAUUTENbHOE YBENUUYeHUe OTOOpPA ¥ MCNOJB30BAHUS MOA3EMHbIX
BO/I.

AHanu3 MCnojb30BaHUS MOA3EMHBIX BOJ HA TEPPUTOPUM ObIB-

o YO, L AN
iiero CCCP no3Bonger caenarh BbIBOJA, UTO B MOCHEAHUE HECKONE-

KO IeCATUIETUH MPOU30ULIO CYLIECTBEHHOE YBENNYEHHE UX OTOOpa
i KOMMYHaJIbHBIX HYX[. Ecan B nHauane 50-x ronoB orbop nosa-
3eMHBIX BOJ JUIF 3TUX ueneit cocrasnan okoio 10—15% obuero no-
TpebieHna MOBEPXHOCTHBIX U MOA3EMHbIX BOJI, TO K cepeaune 60-x
OH yBenu4uics 10 44, a B Hauane 90-x ronos cocTasisn oxono 53%.
B nepuopn ¢ 1980 no 1989 . Ha Tepputopun Poccuu ucnonb3oBanue
NOJA3EMHbBIX BOJA /U1 KOMMYHaNbHOIO, CENbCKOXO3SHCTBEHHOIO H
TEXHUUECKOro BOAOCHaMXKeHU yBeauuunocs B 1,5 pasa.

CaenyeT OTMETUTD, YTO B MOCAEAHUE HECKObKO JIeT oTOop moj-
3EMHbBIX BOJI, MPEXKJE BCEro Ha YHacTkax ¢ YTBEPIeHHbIMH 3anaca-
MH, HECKOJIbKO COKPaTHIICH, YTO CBI3aHO B OCHOBHOM C NPUUYMHAMU
3KOHOMH4ECKOI0 Xapaxrepa — 3aKpbITHE UM COXPAIEHUE NPOMBbILlI-
JICHHbBIX ¥ CEIbCKOX035HCTBEHHDIX MPOM3BOACTB, IKCIYaTUPYIOIUAX
Nno/3eMHblE BO/lbl, U HEIOCTATOYHOCTh ACCUTHOBAHUI HA BOAOXO-
39MCTBEHHbBIE HYXKbl. B pd/le perHoHOB OCBOEHHE MOA3EMHBIX BOJL
cAep)KUBacTCA HEMPaBUIBHOMN cTpaTerueil BO0X03AHCTBEHHbIX Opra-
Hu'xalmu nnennnuwramnmx UCHONL3IORATE Nnst Xn?ﬂﬁ CTREHHO-TTU-

AR A AT ST 2t R LRI AL A IL I D s 282

ThEeBOIo Bonocnaﬁxceﬂus{ MOBEPXHOCTHbIE BO/bl JAXKE B paiioHAaX C
YTBEPXKACHHBIMU IKCIUTYATALMOHHbIMK 3anacaMy 3aiuyiieHHbIX OT
3arpA3HEHUS NOA3EMHbIX BOJ. YMEHbIIWNO0Ch ¥ HCIOJIb30BAHHUE MO/1-
3eMHbIX BOJ (B 1999 1. nouTH ra 6% mno cpaBHenuio ¢ 1998 r.), B Tom
4YHClle Ha XO3AHCTBEHHO-MUThEBOE BOLOCHAOXEHUE, UTO 00ychoB-
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JIEHO TakXXe NMPUHMMAEMbIMU MEPAMHU 10 IKOHOMUU BoAbl. OHaKo,
o01as CTPYKTypa LeseBoro Ucnonb30BaHUs NMOA3EMHBIX BOA OCcTa-
nach npakTuvecku 6¢3 usmeneHuit (cM. puc. 2.4.3.1).

Ha repputopuu Poccuiickoli Genepaunu noa3eMHbie BOAbI IKC-
MAyaTMPYIOTCS JOCTaTOHHO HepaBHOMepHOo. Haubonee minpoko oHH
ucnonpiytorcs B bpaHckoi, BnaaumMupckoit, TBepckoii, Kanykckoid,
Opnosckoii, CMonenckoil, Tynbckoii obnacrax, pecnybnukax Mapuii-
On u Mopaosus, benropoackoii, Boponexckoii, Kypckoii, Jlunen-
koii, TamboBckoii obnacrax, KpacHosapckoM kpae, Kabapauno-ban-
kapckoil, YeueHckoi, Idm‘ymcxoi‘l 7 CeBepo—Oce'chxoﬁ pecny6-
JIHKax, upcﬂu_yplui(()'vi obnacTi, baiiikoptoctane, AJiTaiickoM Kpae
u pectybnuke [opublii Antaii, ToMckoii, YutuHcKoi obnactax, Kpac-
HOAPCKOM Kpae, pecnybnuke bypsatus, Amypckoil, Kamuarckoil u
Caxanunckoii obnactax. Bo Bcex 3TUX peruoHax 1ois noa3eMHbIX
Boa coctasaseT or 70 10 100% oOmero ucnoiab3oBaHUs BOAHBIX
pecypcoB. Cnabo ucnonb3yiorcs noaszeMuble Boabl B Hosropoackoi,
Apxanrenbckoii, MypmManckol, KocTpoMckoii, Apocnasckoii, Act-
paxaHckoii, OMckoii obnactax, B pecnybnuke Kapenus, rae ux yaenp-
HblH Bec cocTasnser ot 3 no 20%.

B nacrosinee Bpems 6onee 60% ropogos Poccuiickoii ®eaepa-
LUY UMEIOT LUEHTPATU3OBAHHbIEC MOJ3eMHblE UCTOUHUKH BOJOCHA0-
xeuus (tabn. 2.4.3.2). PaccMoTpuM noapobHee CTPyKTYypy Xo3sii-
CTBEHHO-NIMTHEBOI'0 BOROCHAOXKEHHUA Haubosiee KPYNHbIX rOPOAOR
Poccun (c nacenenuem 6onbiue 250 Thic. HenoBek). Borocnabxke-
Hue 34 u3 31ux 77 ropostoB (44%) ocyne cTBAAETCS NPEMYLIECTBEH-
HO 3a cudeT MOBEPXHOCTHBIX BOj (Oonabwe 90%), 24 ropoaa (31%)
YAOBETBOPAIOT NOTpeOHOCTH B TUTHEBOM BoiE B OCHOBHOM (>90%)

nonzeMusIiMu ponaMu. Octancusle 19 NopoaoB {504 UMAINT OMA-

LANSER FU/EVALRAFLIVAEL AP\ fANALY l.’ \H-I ’ U} TALVAW/ALAWS A LV W

LAHHbIE UCTOYHUKU BOAOCHAOKEHMUS.

HepaBHoMepHO€ MCNOB30BAHUE MPECHBIX MOA3EMHbBIX BOJ HA
TeppuTopun Poccuiickoil @eaepaiiui cBA3aHO NPEXKIE BCETNO € 0Co-
OEHHOCTAMU MHAPOIOrO-THAPOreoOrMUECcKHUX YCIOBUM, onpeaens-
IOLIUX BEJTMUMHY MPOrHO3HbIX IKCIITYaTallHOHHBIX 3aNacoB Moja3eM-
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Tabruya 2.4.3.2

Crpyxrypa Bogocnabuenns (%) roponos ¢ padiHIHOH YHCACHHOCTBIO HACCIEHHA
(AiuH, 3exuep, 1996)

Hetounnk YncneHHOCTb HACE/ICHHA
BOOCHAOMKEHHA <50 | 51-100 | 101-250 ] 251-500 500 Thic.— >1 MIH
. THIC. THIC. THC. THIC. 1 mJn, .
IpenMyiecTaenHo
nox3eMHble BOABI 74 57 46 37 3 0
{>00%)
TNpenMyiecTBeHHO
MOBEPX HOCTHBIE 15 21 24 37 39 82
Bogb! (>90%) —_
CMelaHsbie BOAL 11 22 30 26 28 18

HBIX BOJl ¥ BO3MOKHOCTH MX BOCIOJIHEHHU KaK B €eCTECTBEHHbIX, TaK
B HAPYLUEHHbIX Yy CIOBUAX.

PaHee BbIMOJHEHHbIE PerHOHAbHbIE OLEHKHU [TOKA3bIBAIOT, YTO
Ha Tepputopuu 6bislIero Cosetrckoro Coto3a Hauboee 3HaUUTEIb-
Hble KCIUTYaTalHOHHbIE PeCYpPCh] MOA3EMHbIX BOJ COCPEAOTOUEHb]
B apTe3daHckuX OacceiiHax niaar¢opMeHHOro TUOA U CKIaAHaAThIX
obnactax. 3HaUUTe/IbHbIE MECTOPOXKIAEHUS NMOA3EMHBIX BOA Xapak-
TepHbl AN MEXIOPHbIX BOAAWH U [IPEArOPHLIX Nporubos, OTiIU-
YAIOUWMXCA ONAroNPUATHBIMUA YCIOBUAMHU HAKOIUIEHUS MOA3EMHBIX
BoZl. Moayau 3KCMlyaTalMOHHBIX pPeCypCOB B 3THUX pailoHax Ao-
cruraroT 10 n/c-kM® 1 6oliee, a AOUTDI OTAENBbHBIX BOI03a00POB Mpe-
BBILLIAIOT HECKOJIbKO KyOHueCKHX MeTpPOB B cekKyHAy (Apapart-
ckuii, UyHckuit, Uccoik-Kynbckuii 6accelidbl, Oepraickad nonuHa,
MexxropHble Bnaauusl Taub-111ans u ap.). [lorpebHocTH ropoacko-
[0 U CeNbCKOro HaceNeHHd B 3THUX paloHaX MOJHOCTHIO obecneuu-
BAIOTCS MOA3EMHBIMUM BOJJAMH, KOTOPbIe B 3HAUUTENBHON CTeneHH
UCTONb3YIOTCS ¥ MOTYT ObITb MCHOJIB30BaHbl B OyayileM 113 Opo-
HIeHHd.

BnaronpusaTHble npupoaHbie yC10BUS (popMUPOBAHUS MOA3EM-
HbIX BOJl OTMEYalOTC B TaKUX apTe3uaHCKUX Oaccelinax nnardopm,

kak MockoBckuii, [lHenpoBo-JloHeukuit, 3anagqHo-Cubupckuii u ap.,
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rAe MOAYHY KCNIyaTalMoOHHbIX PeCypCcoB COCTaBINAOT oT 1-2 A0 3—
5 n/c-km?, a 1eOUThI IPYNNOBbIX BOA03a00POB U3MEPAIOTCS COTHS-
MU JIUTPOB B CEKYHJY, B JoNuHaX pek — ao 1 m/c. Bonblnas yacthb
FOPOAOB ¥ MOCENKOB YAOBJIETBOPAET NOTPEOHOCTD B X032HCTBEHHO-
MUTBEBOH BOJE 3a CHET MOA3EMHBIX BOJ.

B nmpeaenax reppuTOpHH caMbiMK HEONIAronpUATHBIMH rHApOre-
OJIOrH4ECKUMH YCITOBHAMH XapaxTepulylorcsa bantuickuii, YkpauH-
CkM#l ¥ JloHEeUKHil KpUCTaNIH4YeCKUe UUThI, HEKOTOpbie paioHbI
Ceeproro u KOxxHoro Ypana, Cubupu, KpaitHero Cesepa, JlasibHe-
ro Bocroka, LienTpansHoro KasaxcraHa u HekoTopbie Apyrue. 3aech
MOLYITH 3KCIUTyaTalldOHHBIX pecypcoB 00bi4HO He npebiiiatoT 0, I—
0,2 n/c, NMWb Ha oTAeNbHbIX Gojiee 0OBOAHEHHBIX YYyacTkaX OHH
MoryT aocturarb 1-2 n/c. [ToazeMHbie BoAb! HCMONB3YIOTCS 3/1€Ch B
OCHOBHOM /1711 BOAOCHA0XXEHUS CelIbCKOro HacesleHHs U HebonbUIHX
ropooB.

B uenom nepcnekTyBbE UCMONB30BAHUA MOA3EMHbBIX BOA B Poc-
cuiickoit denepalyy B MEPBYIO ouepelb A X039 CTBEHHO-TTUTbE-
BOro BoJOcHabXeHUs HaceleHus, MOKHO paccMaTpuBarbh BecbMa
onTUMUCTUYHO. Kak nmoka3zanu npoBeAcHHbie oleHky, Poccus 06-
AafaeT 3HauYUTENbHBIMH MPOTrHO3HBIMH pecypcaMi MOA3EMHBIX
BOJ, 00utas BeIMUMHA KOTOPbIX COCTaBAAIOT okono 300 kM*/roa. Dk-
crulyaTalMOHHbIE 3anachl pa3BeAaHHbIX MECTOPOKACHUH cocTas-
nstot nopsaaxa 30 km?/roa, U3 kotopbix okono 20 kM’/roa moaro-
TOBJEHO ANS MPOMBILITIEHHONO OCBOEHUs. B To ke Bpems o0wuit
oTbOp MOA3EMHBIX BOJL He nMpeBbiuaeT 14 kM*/roa, B TOM Yuciae OKO-
70 2 kM}/rol NpUXOAUTCS HA LIAXTHBIH 4 KapbepHbid BogooTIuB. Ha
X031 CTBEHHO-MTUTHEBOE BOAOCHAOKEHHE PACXOAYETCA OKOJIO

0 0 lr:.BIr‘ir\ﬁ o g oY TINRR AN MAMTIAITIT A _TALVTY TEAMNTAMA T aTTANTY

O4.7 NiVI /1 UM, na IIPGYIJDUAUlBCl‘ll‘lU‘lCAnl’l“lUbl\UC DY, Ubﬂa
2,2 kM3/roa ¥ Ha opoliieHue 3eMenb — 0,4 kmM3/roa.

W13 npuseneHHbix tudp BUAHO, 4TO OTOOP MOA3EMHBIX BOJ MO-
XKET ObITh CYHIECTBEHHO YBEIHUEH, 4TO U nipefycMoTpeHo deaepasib-
HOH ueneBoil nporpamMmoit “ObecneyeHue HaceneHus Poccuu nu-
TbeBOW BOAOH”.
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Cnenyer noa4uepxkHyTh, YTO OTOOP NOA3EMHBIX BOJ] HA YYacCTKaxX ¢
YTBEPKACHHBIMM 3anaCaMH COCTABIAET MEHEE MOJOBHHBI 00L1ero
orbopa 3TUX BO/l B CBA34 C TeM, YTO IKCILIyaralius MOA3EMHbBIX BOJ
OJIMHOYHBIMU CKBOXMHAMHU U HeOonbmUMU BoAo3abopaMu He Tpe-
Oyet yTBepxaeHus 3anacos. Kpome Toro, paa Boaozabopos Bonpe-
KH CYHIECTBYIOIIMM TpeOoBaHusM paboTaeT Ha HeyTBEPXKACHHbIX
3anacax rnoa3eMHbIX BOj (Taon. 2.4.3.3).

XapakTepu3ys COBPEMEHHYIO CUTYaUHIO C OTOOPOM MOA3EMHBIX
BOJ, CJEAYET OTMETHTb, uro B Poccuut MoryT ObITh BbifieNeHbl ABE

rpynnbl CUCTeM BoA03abopoB NOA3eMHBIX BOJ /15 KOMMYHaNBHOTO
BoAOCHabXKeHUS: HENOCPEACTBEHHO B MpelieNlax NOPOJACKUX Teppu-
Topui (BO MHOTHX Cllydasx paccpeAOTOUeHHbIE) U BbIHECEHHbIE 3a
npeAesibl FOPOAOB LEHTpanu3oBaHHble Bogo3abopsl (KoueTkos, 53-

BuH, 1992; 3ekuep u ap., 1993).

Tabruya 2.4.3.3
ICnaAyaTaAHOHHBIE 3aNACKHI H 0TOOP NOAIEMHBIX BOJ

Y ¥ W

10 IKOHOMUYECKHM paiionam Ha 01.01.2000 r., man. m*/cyT

Pa3senaHHble pecy pehl Ot6op noazeMHbIX BOA
DKOHOMHUYECKHIH [TporHosubie 8 T.u. NOJTOB- B T.u. Ha Y4aCcTKaX
paion pecypehl Becero | nensbie k mpo- | Beero | ¢ yTaepkieHHBIMH
M bIHLUIE HHOMY 3anacaMsu
OCBOEHHIO

Cescphblii 89.4 23 1,3 1,0 0,2

Cenepo-3amasHim i 27.7 1,3 1.0 0.8 0.2
LexTpansHbii 50,1 19.0 13,0 7.1 3.5

Bosro-BarckHii 233 43 2.1 1.3 0.5

Uentpanstio- 24,0 6.6 52 33 2,0

YepHo3eMHbIH

MososkcKnii 30,3 6.8 34 2.7 0,6

Cescpo-KaBkasckuil 348 13,7 8.8 38 21

YpansCcKku# ) 479 7.9 55 50 | 2,2

Ranapuo- A i c < - -

- " 2634 10,0 3.5 4,2 1,3

Cubupckuii 1

Bocrouro- 17,2 73 5.1 3.0 1,5

Croupcxnii .
~JlanbueBocTouHbIH 159.3 6,3 34 1.4 0,7

Kanunundrpanckasn 0.6 0.5 04 0.2 0.1

obnacrs

Bceero no Pocenn 868,0 86,0 54,7 33,9 14,9
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[NepBas rpynna BkatodaeT B ce0d B OCHOBHOM HeynopsJOUEHHble
CUCTEMbl OJMHOYHBIX H HEOONBLIMX KOHUEHTPUPOBAHHBIX BOAO3a-
O0pOB U3 HECKONBKUX DKCNNYATALIHOHHBIX CKBAXXMH, CTUXHIHO pa3-
BUBAIOLHUXCA HA FOPOACKUX TEPPUTOPUAX OJHOBPEMEHHO C Pa3BU-
THEM ropoAoB. YaCTHUHO 3TH CUCTEMbI OBIBAIOT 3aKONBLIOBAHBI, Yac-
TUYHO pewaioT NpobieMy BogocHabKeHUd NPOMBILIJTEHHBIX
OpeaAnpUaTHIi UM OTHAEJIbHBIX XUIbIX pailoHOB. B GonblinHCTBRE
cnyuaeB 3TH BO103a00pbI COOpYkeHbl O3 cneluanbHOro ruporeo-
noruueckoro o6ocHoBaHUs. OcHOBHble NpobieMbl dKCIUTyaTauu
BOJ03ab0pOB 3TOM rpynmnbl cBA3aHbl HHOTAA C MPAKTUYECKOH He-

BO3MOXXHOCTBIO CO3/1aHHS BOKPYT HUX 30H CAaHUTapHOi OXpaHbl U C

3arpsAsHeHMEM M3-3a 3TOro noA3eMHbIX BoA. Bropas rpynna B 3a-
BHCHMOCTH OT 0COOCHHOCTEH ruapOreoIorM4eckuX yCcaoBmii U Ma-
cuitaba BoonoTpednaeHUs BKIOYaeT B cebd Kak KpynHbie UEHTpa-
JIM30BaHHbIe BOA03a00pbl MPOU3BOAUTENBHOCTBIO B AECATKH ThICAY
KyOOMETpPOB B CYTKH, Ha 6a3e KOTOPbIX MOT'YT ObiTh KOMAJIEKCHO pe-
lIeHbl BONPOCbI BONOCHAOXKEHN KPYNHbIX NOPOAOB UJU HECKONIb -
KUX HeOONBUIUX MOPOAOB, TAK M CUCTEMbI OTHOCHTENLHO HebOlb-
XX BoAo3abopoB. OTH BOA03abOpbl OOBIYHO yJaN€Hbl OT BOAO-
notpebuTeNs Ha 3HAYUTENbHbIE PACCTOAHUS, JOCTUrAIOLIME B HACTO-
allee BpeMa 150-200 km u 6onee. Takue Bomo3abopsl IPpoeKTHPOBa-
JTUCh U COOPYXKaNUCh Ha Oa3e crneuuaid3dpoOBaHHbIX MMOMCKOBO-
pa3BeAOYHLIX PaboT, NOACUUTAHHBIE BO BpeMs UX POBeNCHUS DKCII-
nyaTtaiuoHHble 3anachl 043eMHbIX BOA ObuUIH YTBepKAcHbI B [ocy-
NapCTBEHHOW KOMMCCUU MO 3anacam Moje3HbIX UCKOnaeMbIX. OTH
BOJ03a00pbl HACTO UMEIOT CYLIECTBEHHbIE IPEUMYLLECTBA B TEXHU-
KO-DKOHOMHU4ECKOM OTHOLLEHUH U XapaKkTepU3ytoTca 6osee BbICOKUM
KaueCTBOM MOA3EMHBIX BO/, a MMaBHOe, NYYLIUMH YCIOBUAMH 3aLlu-
LIECHHOCTH OT 3arpa3HeHUs. byayllee HECOMHEHHO 3a BO03abopamu
3TOU I'PyNMbt.

I'lpu oneHke MepCHEeKTUB UCNONbL30BAHUA MOA3EMHBIX BOJA clie-
AYyeT YYUTHIBATh, YTO UX IKCITyaTalOHHbIE pecypcehl pacnpeaese-
Hbl [0 Mmowanu kpadiHe HepaBHOMepHO. Tak, B CeBepHOM DKOHO-
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MHUYECKOM paiioHe BecbMa cnabo obecneyeHsl NOA3EMHBLIMU BOAAMH
MypmMaHckas obnacts H Pecny6nnka Kapenus, pacnonokeHHble Ha
Tepputopun bantuiickoro 6acceiiHa TpetMHHBIX Boa. HecMoTps Ha
OnaronpUATHbBIE YCIOBHUS MMUTAHUSA MOA3EMHbBIX BOA MPOTHO3HbIE IK-
crulyarallMOHHbIE peCypehl HEBEUKH, YTO CBA3aHO C BeCbMa clabbi-
MU GUALTPALHOHHBIMH CBOMCTBAMU BOAOBMELIAIOLIUX KPUCTAIIU-
qeckux nopod. HeBbicoxumu GHALTPALlHOHHBIMH CBOHCTBAMH Xa-
paktepusyetrca U Bonoroackas ofnacrtb, a B 3amajgHoif M
I0ro-3anajHoi 4acTax A pxaHreabckoit 061acTi Ans MOA3EMHbIX BOJ
XapaKTepHa HOBbIlIeHHas MUHepanu3aiua. Hanbonee 6aaronpusr-
Hbie YCJIOBHSA TUITHYHBI A1 LEHTPAILHON YacTH A pxaHrenbckoi 00-
nactH, rae B Mexxaypeube OHerd ¥ CeBepHO# JIBUHBI pa3BUTHI BOJO-
0oOUNbHBIE TPELIUHOBATLIEC U3BECTHAKH H JOMOMHTbLI KAMEHHOY MOJTb-
HOIO BO3pacTa, a Takxke Ans TeppuTopu PecnyObanku Komu.
Pa3zHo06pa3HbLIMH M B 11€IOM HEAOCTaTOYHO 01aronpusATHbIMU

YCROBHAMH HCNONb30BaHHWA MOA3EMHLIX BOA AJS IIMTHEBOIO BOAO-
CHabeHUs xapakTepuilyeTcs U Fenenn-Qana MHLIN YKOHOMUUECKUil

SR mat i wpsraS e L AL SR AT W ARSI AR WSivAAR AN e anAasa

paiflOH OCOOEHHO TEPPUTOPUA Hoaropom:xou H 6oJbiiteii YacTH
JlenuHrpaackoit obaacteit. OnHako U B 9TOM pailoOHe UMEKOTCA 3Ha-
YHTeNbHbIE MIOUIAHU, [JIe OTMEYAKTCA BeChbMa OnaronpusTHoie ruj-
poreonoruveckue ycious (pafion Cunypufickoro nnaro B JIeHHHT-
pajackoi obsacT, rae BOAOBMELAIOUIMMH TIOPOAaMH ABAAIOTCSA 3a-
KapCTOBAaHHbIE U TPELUHHOBATHIE U3BECTHSIKH).

LleHTpanbHBIH IKOHOMUYECKUHN palloH XapakTepulyeTcs 3Ha-
YUTENALHBIMU MPOrHO3HBIMH IKCHNYATaliMOHHLIMU pecypcamu Moa-
3eMHBIX BoA. Ha ero Teppuropuu B KapOOHATHBIX OTIOMEHUAX Ka-
MEHHOYTOJILHOIO U J€BOHCKOIO BO3pacTa HOpMHUDPYIOTCS KpyHHbIe
MCCTOPO)K}],CHHH [IOA3¢MHbLIX BO4, Ha 0&3&: KOTUple Opra‘ﬂmouauo
BOJJOCHAOKeHHEe MHOTUX MOPOAOB M HaCeIeHHbIX MYHKTOB (Bpsan-
ckas, Bnanumupckas, Teepckas, Kanyxckas, MockoBckas, Opnos-

ckas, Pa3zanckas, CMoneHckas 1 Tyabckas obnacti). B meHee Ona-
FONMPUATHLIX YCAOBUAX HAXOAATCS CEBEPHAA U BOCTOUHAS YACTH I1len-

3 N Jv-ll.vu AR RARBIRNS LAFA A 'c-— JFRasssR SR APRS LIRS RR S A S5 A awaa

TpPaJIbLHOr0 3KOHOMHYeCKoro paioHa (SlpocnaBckas, pan paloHOB
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Teepckoii, UBaHosckas u Koctpomckas obnactu). Tak, nporHo3ubie
IKCIyaTauHOHHbIE peCypchbl NOA3EMHBIX BoA B ApocnaBckoi 4 Ko-
CTPOMCKO# 00MacTaX cocTaBnalOT Beero no 0,35 kM*/ron, no3ToMy
OpraHu3alus KpyHOro eHTPaIM30BAHHOIO BonocHabkenus 3a cuer
VX HCNONB30BaHUA KpalHe 3aTpyJHUTENbHA.

CpaBHHUTENbHO HeOONbUIME MPOTrHO3HbIE IKCINyaTaHOHHbIE
pecypchl NIPECHBLIX NMOA3EMHBIX BOA GopMupyiorcs B Bonro-Bar-
CKOM DKOHOMHUECKOM paiioHe. Bonblllasg yacTb paiioHa pacroioxe-
Ha B npenenax Boctodno-Pycckoro apre3uaHckoro 6acceiiHa, rae
OCHOBHbIE BONOHOCHBIE TOPH3OHTHI 4YaCTO XapakTEPU3YKOTCA HE3HA-
4UTeNbHOM BOAOOGUILHOCTLIO UM TOBLILLIEHHOH MUHEpaK3atuei
NoA3eMHbIX BOA. BMecTe ¢ TeM, OTAeNbHbIe palioHbl paccMarpuBae-
MO TepPUTOPHH BECbMA MNEPCIEKTUBHBI JIS NOUCKA RAKE KPYNHbIX
MECTOPOXJIEHUH MOn3eMHbIX BoJ (Mexaypeube Temy v Mokiy B
Huxeroponckoit obnactu, Mopaosckuit apresnanckuii 6acceiit,
Kuposckoe MecTopokaeHue B NonHHe . BuicTpUlbl U AP.).

Ins LentpansHo-UepHo3eMHOTO 3KOHOMHYECKOro paitoHa xa-
paKTepHb! O1aronpUATHBIE YCAOBUS 10 0O0ECNEUYSHUIO MOA3EMHBIMM
BoJlaMH ToTpebHOCTeH XO03aitCTBEHHO-NMUTHLEBONO BOAOCHAOKEHUA.
B 3TOM paiioHe NpakTH4YeCKH BCe BOAOCHabkeHHe NOPOJICKOI0 U Cellb-
CKOro HaceneHus 6a3upyeTcs Ha MCMOJbL30BAHHHU NOA3EMHBIX BOJ.

Pa3zHoO6pa3HbIMH MHAPOTEONOrH4eCKHMH YCNOBUAMU XapaKTe-
pusyetcs teppuropus Cesepo-KaBka3ckoro 3kOHOMHU4eCKOro paio-
Ha. Hapsay ¢ pafionamu, o6naaaroliiMy 3HAUUTELHBIMH 3allacaMu
noA3eMHBIX BoJ M pacnonokeHHbIMU Ha TeppuTopun A30B0o-Kybas-
ckoro, Bocrouno-IIpeskaBkaickoro apre3naHckoro 6acceiiHoB, B
npearopHsix aonuHax boneitoro Kaskaza (KpacHomapckuiil kpaif,

BAATAITIIaa uanm | mannARAT a narmantiag yaraer. PasmruQi_
DUWVIVTINIAN "1AdvIiD Wi GDPUIIUJIDUI\ULU I\Pan, aQuiaanan !"la\.«TD v yuT

nukn Jarecran, Yedenckas pecnybnuka, Unrywerus, Kabapauno-
bankapus, CeBepHas OceTiis), OTMe4aloTcs palioHbl, XapaKTepusy-
ouecs HebaaronpUATHLEIMH YCIOBHAMU OOecneueHHs NMOA3EMHbI-
MU Bonamu (6onbiias 4acth PocToBckoii obnactd, 3anafgHas M
HeHTpaibHas yactd CTaBponofibckoro Kpas, BocTok Jlarecrasa).
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OnHAaKo U B ITUX PaitOHAX MOTYT ObITh BbIABJIEHbI OTACIILHbIC YYac-
TKH, NIEpPCNEKTUBHbIE AN UEHTPANIU30BAaHHOTO BOAOCHAOXEHHSA C
MCIONbL30BaHUEM NTOA3EMHbIX BOJ.

CnoxHLIMM U B LIEIOM HEAOCTATOYHO ONaronpUATHLIMH YCIIO-
BHAMH Xapakrepusyercs [10BOMKCKHIT IKOHOMHYECKHU Il paiioH, pac-
noloxerHbi B npeaenax BocroyHo-Pycckero u Kacnuiickoro ap-
Te3MaHCcKoro 6acceitHOB. 3aech HanboMee KPYITHbIE MECTOPOXAEHUA
NOA3EMHBIX BOA POPMHUPYIOTCA B 6eperoBbiXx 30HaX pek ¥ BOAOXpa-
HUJIMLL, YTO NO3BOJISET €O3/aBaTh JOCTATOUHO MOMUHLIE ROA03abo-
pbl, HO 3Kcnnya'mpveMble BO,[IOHOCHb'e FOPU30HTHI ¢n1abo 3awuie-
Hbi OT 3dTpA3HEHHA. B Haubonee Tsxenbix IX YCTIOBUAX HAXOAUTCA TEP~
pUTOpUs AcTpaxarCKOH o6nacm W KaaMsikuy, riae KpyrnHoe
LICHTPalM30BaHiH0e BOJOCHA0KEHUE 3a CHET FIPECHbIX MOA3EMHBIX
BOJ 110 CYLUECTBY HEBO3MOXKHO. ITH OGNACTH OMIHYAIOTCA M HaH-
MEH bLIMH NPOrHO3HBIMH 3KCILTYaTalHOHHbIMM pecypcaMit NOA3eM-
HbIX BOA, M HE3HAYMTENLHOM AONEH ROA3CMHLIX BOR B COBPEMEH-
HOM XO3s15CTBCIIHO-TTUTBEBOM BOAOCHAOKEHHN.

BecbMa CilOXHLIE M HEAOCTATO4HO OLArONPUATHLIE YCIIOBHUSA
obecneyedns norpediocTeii X03aWCTBEHHO-NUTLEROTO BOAOCHAOMKE-
HKH NOA3EMHLIMH BOJJAMH OTMEYAIGTCA Taloke B YPallbCKOM IKOHO-
MHYECKOM paiicHe, XOTS 3AeCh ¥iX YAENnbHbIA Bec CPaBHUTENILHO Bb!-
cok. Handonee vHTEHCUBHO HCNONL3YIOTCA NoJ3eMHble BOALI B [Ipe-
avpanse (Openbyprckas obnacts, balukoprocrad), rie B AONM#HAX
pek Ypana, Camapsl, besioil, Yol HKCMIIYaTUPYIOTCS BOAOHOCHBIE
FOPU3OHTBI METBEPTHYHBIX OTAOXKEHWH. DKChnyarailMOHHble 3ana-
Cbl NIOA3EMHbIX BOJ B 3TUX YCNOBUAX POpMUPYIOTCS TIaBHLIM o6pa-
30M 1yTEM NPUBNCYEHUS NOBEPXHOCTHOIO CTOKA, B CBA3M C YEM JK-

lyardpyeMbie BONOHOCHLIE TOPU30HTBI OYeHDL CJ1abo 3aufuLIeH

OT 3arpsA3HeHHs (B KauecrBe MpUMEpPa MOXXHO yKa3arh Ha I’O)KHBII/I
Boo3adop L. Ybl, [ie HEOAHOKPATHO OTMEeYaiHCh CiydaH 3arpsas-
HeHHS [I0A3eMHbIX BOJ ¢eHonoM). B npenenax Ypanbckoii ruapore-
onoruueckoit 3oxs1 (Cepanosckas u Yenabunckas obnact) Hau-
Oonbliee 3HaUEHHE HMEIOT NOA3EMHbIE BOAbI OTpalin4€HHbBIX CTPYK-
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TYp B MEXIOPHBIX JENpecCUsX, MpeacTaBIeHHbIX TPEUIHHOBATHI-
MH W 3aKapCTOBaHHLIMM H3BECTHIKaMH, OCOOEHKO IpU HaM4YUU
B Mpeaenax 3THX CTPYKTYp NOBEPXHOCTHOro croka, Hanbosee 14-
Kenble yclioBus obecneyeHus NMOA3eMHLIMY BOAAMU OTMEYaIOTCA B
Kyprauckoit o61acTi, Ijie B OCHOBHOM pa3BuThl MHHEPANH30BaH-
Hble BOJBI.

3ananno-Cubupckuil 3KCHOMHUECKHH palOH pacnolloxeH B
fipeAenax KpynHoro oAHOMMEHHOTO apresuadckoro bacceiida, Ha
TEPPUTOPHU KOTOPOTo GOPMHUPYIOTCA 3HAYMTENbHLIE 3amachl M04-
3eMHbIX BoJ. OIHAKO N0 TEPPUTOPHI paitioHa 3Ti 3anachbl pacrnpene-
JieHbl HepaBHOMEPHO. B HauMelee OaronpUsTHbIX YCIOBUAX HAX0-
aaTcs OMckad Y 10XKHAY 4acTh TIOMEHCKOH obnacTed, rae pa3RuTh!
DiaBHbIM 06pa3oM MHHepali30BaHHbIE BOAL.

BoctouHo-CHOMpPCKUii SKOHOMUYECKHI pailoH B OCHOBHOM Ha-
XOAMTCA B 30HE Pa3BUTUA MHOTIOJNETHEMEP3INbIX NOPCH, MOLHOCTh
KOTOPbIX Ha ceBepe aocruraet >600 m. B cBizu ¢ 3TMM Handonee
OraronpusATHLIE YCJIOBUSE UCNONB30ORAHUSA TI0J(3EMHbLIX BOJA B 3TOM
paiioHe OTMeuaroTcs B NOJHHAX peK U 03P, B TAMKOBKIX 20HaX.
B nenom na tepputophd BocTouizo-CHOUPCKOIO 3KOHOMUYECKOTO
paiioHa NOA3EMHbIE BOJb — OCHOBHOM HCTOUHHK XO3AACTBEHHO-NH~
THEROFO BOAOCHAO)eHus (IKpacHogpckuii kpai, UnthHckas 0bn4acTs,
Pecny6mixn Tysa v BypaTtud) u Toabko B MpxyTckol obnacth n0-
MHHHMPYIOT NOBEPXHOCTHBIE BO/ibL

PazHoit 06ecrieteHHOCTLI0 NMOA3EMHBIMHA BOJAMH XapaKTepusy-
eTca TeppHropus JanbHEBOCTOMHOI0 2KOHOMUUYECKOrO panoHa.
OrtHocurenbHo forarst UMY Kamuarckas M CaxanuHckas odnacTy,
XabapoBckuii kpai, AMypckas obnacte. Hanbonee bnaronpusa sl
B 3TOM OTHOLIEHHH CHOXKEHHaA aNNIOBHAIbHBIMH OTAOKEHHAMMN
AONMHA P. AMYD, a TaKe MeXIopHble apTe3HaHckue SacceliHb! B
Amypcko-3eiickoit 1 CUXOT3-ANMHCKOR rHAPOre0Nnoreckuy. oo-
JacTax.

He6narospuaTHHIMH YCTIOBUAMH KCNONB30BaHUS MO 3EMHBIX BOA,

XapaxkTepu3sytoTcs Teppuropun Pecny6bnuku Axytus-Caxa, Maranas-
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ckoii obnactu 1 UyKoTCKOro aBTOHOMHOTO OKPYIa, PacloNOoXeHHbIE
B 30HE pa3BHTHA MHOIOJNETHEMEP3JEIX NOPOA.

CpaBauTtenbHO 6eqHa NOA3EMHBIMH BoJamu KanuHHMHIpajcKad
0bnacTh, rae MPOrHO3HbIE IKCIUTYyATALUOHHbBIE pecypChi COCTaBs-
101 Beero 0,21 km?/rog.

AHanu3upys NepCneKTUBbE UCTIONB30BAHUS HPECHDIX NOA3EMHBIX
BoJ| Ha Teppuropuu Poccuu, Heo6xoaumMo xots Obt B 001X YepTax
KOCHYTbCA Ba)kKHEHLIEH npobieMbl BoaOocHAOKEHHS HaceneHus -
MPOrHo3a MCNOoNb30BaHHA PECYPCOB MPECHBIX NOA3EMHbIX BOJA Ha
BecbMa OTAaNeHHYIO nepenekTuBy. [1pobema 3Ta oueHb CNOKHAA U
N0 HACTOAILEr0 BPEMEHHM HAaXOJAMTCHA MPAaKTUYECKKW Ha HaualbHOM
cTaauM uccnenosanus. CHOXKHOCTE €€ PELICHHA CBA3aHa NPEexae
BCero ¢ Hepas3pabOTAaHHOCTHIO METOAMYECKUX OCHOB CBEPXJONTO-
CPOYHOIO MPOrHO3MPOBAHUA B ITOH 00NaCTH, OTCYTCTBHEM AaHHBIX
O TEHIEHIMAX Pa3BUTHUSA OTAENLHLIX OTpacnel NpOMbILNJICHHOCTH,
CENbCKOro X034MCTBa, HOBbIX KPYNHBLIX MPOMBILUICHHBIX KOMMJIEK-
COB, TOPONOB M APYrux 0OBLEKTOB BONOCHAOMEHHS, OTCYTCTBHEM
Hay4HO OOOCHOBaHHbIX HOPM NMOTPEOACHUA U TpebOBaHUM K Kaye-
CTBY 3KOJIOTHYECKH YHUCTbIX H OMONOrHYecKH NOJHOLEHHBIX BOJ.

K cepeanne XXI cronetHs Ha M3MEHEHHE IKCIUIyaTalMOHHBIX
pecypcoB noza3eMHbIx BoJ OyAeT OKa3biBaTh BIHAHHE MHOXKECTBO
pa3nHuHbIX (aKTOPOB, CBA3ZAHHLIX MPEKAE BCErO € X035 CTBEHHON
AeATeLHOCTRIO Y4enoBeka. PaccMOTpHM KpaTko OCHOBHBIE (aKTO-
pbi, KOTOpbIC NIPABOAAT KaK K YMEHbLLIEHNIO, TAK H K YBEIHYCHHIO
3KCIIIyaTallHOHHBIX pecypCoB noa3eMHbix BoA. Cpean HUX Haubo-
Jfiee CyiieCTBeHHbBI MHTEHCUBHBIH OTOOP NOA3EMHbBIX BOM, TMAPOTEX-
HUYECKOE crpomean'rBo pa3paboTka MECTOPOXAEHHH NOJE3HBIX
UCKONaeMbIX, 3arpsi3HEHUE MTOJ3EMHbIX BOJ, HCKYCCTBEHHOE BOCTON-

____________________ DS3HEH
HEHHE WX 3aI1aCOB, npupog:(ooxpanﬂue OTpaHUYEHHUA H JP.

Kax 6bu10 yke Cka3aHO, NIPUMEPHO MOJNIOBHHY OLICHEHHBIX NpPO-
THO3HBIX PecypcoB MOA3EMHbIX BOJ Poccun cocTasasoT HEBOCHOJ-
HeMble 3amachkl, cpabarniBacMeie B TeueHue 50 net. Takxum obpa-
30M, €CJH JONYCTHUTDb, YTO B TeyeHue nocneaytownx 50 aet obiuni
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oTOOp NOA3eMHbIX BOJA YBEJIMYHUTCA B NOATOpa—/Ba pasa (4ro Ha co-
BpEMEHHOM 3Tafle pa3BUTHA CTpaHbl MpEACTABASICTCS Majiopealb-
HbIM) H COCTaBUT ~25-30 KM*/rosi, TO MOXXHO NpPeArnonmKUTh, 4T
o61{He IKCIyaTalMOHHbIE pecypchl NoA3eMHBIX BoA PoccHH B pe-
3ynerate 0T00pa HEBOCNONHAEMbIX 3aNacOB YMEHbIIATCSA IPUMEPHO
Ha 12—15 xm’/ron.

OxoJio NONOBHHB! KPYNHbBIX BOA03a00pOB MOA3ZEMHBIX BOJ pac-
NONOXEHO B IONIMHAX PEK, [JIe 3anachl NMoA3eMHbIX BoA obecneunsa-
IOTCA MaBHbIM 00pa3oM 3a cueT GunsTpalMi 13 pek. Perynuposa-
HUEe NOBEPXHOCTHOIO CTOKA BOAOXPAHHJIMIIAMU TIPUBOAMT K H3Me-
HEHHIO PEIKUMA PEHHOIO CTOKA, YTO B CBOIO OMEPEb UIMEHAET PEXKUM
NUTaHHUA BOOOHOCHBIX NOPH3OHTOB B PEUHBIX AONKHAX. DTO NPHBO-
JIUT TIPEX/IE BCEro K COKpallieHHIO NUTaHUA NOA3EMHbIX BoJ Oepe-
roBbIX B0A03a00OpPOB 3a cUET COKpauleHUd NMPOAOCKUTENBHOCTH U
WHTEHCHBHOCTH TIaBOJIKOB.

BMecTe ¢ TeM CTPOUTEILCTBO BOAOXPAHUAMIL H P APYTHX BO-
JOXO3ANUCTBEHHLIX MEPONIPUATH iA (r"rnm/rl enbCcTBO KaHAROB, UHTEH-

AFiRAW FIAKAwr B AP wAANARSELim iva | ahadatel adhldd N mA R wen RN

cH(pUKALHA OPOLIECHHSA) — l'l().Tl())KPlTeJlBHblﬁ (haKTop, BHI3LIBAKOLIHH
yBeJIMUeHHE IKCINYyaTalHOHHBIX pecypcoB MOA3IEMHLIX BOJ 3a CYET
yBeAHUYEHHS] MOUIHOCTH BOAOHOCHBIX TOPH30HTOB U YCHIIEHHS HX
MUTaHUA NpH GUNBTPALIMK H3 KaHANOB, MOANOPE ¥ UHPHUILTPALUH
M3 BOAOXpaHUAUIL (eCNH TIpU ITOM He NMPOUCXOAUT 3arpsA3HeHHe
NOA3EMHBIX BOA).

Kak ormMeuanocs Bolilie, 3HAUUTENLHOE KOJIMUECTBO NMOA3EMHOH
BOJbI, OTKaYMBAEMOiIl NpH pa3paboTKe MeCTOPOXACHHIT NOJNE3HBIX
MCKOMAaeMbIX U NPH 3aLIMTE NOATOIIAEMbBIX TEPPUTOPHHA NPH UPPH-
raliMOHHOM U THAPOTEXHUUECKOM CTPOUTENLCTBE, NPAKTHUECKH HE
HCIONBb3YETCA H OeclLenbHo cOpacbiBaeTCA B 1OBEPXHOCTHDIE BOAO-
TOKH. 3Ta BoAa 6€3yCI0BHO MOXKET M AO/DKHA ObITh UCIIONbL30BAHA B
pa3nu4HBIX LENAX, ecli HeoOXONUMO — nocjie COOTBETCTBYIOLIEH

OYHCTKH.
VMeHBHIeHUE KCNNVATAIIMOHHEIX 3aNacoR NOAEMHBIX BOA MO-

VAWARDLLIVILIL W SANlis g Ra iy llvnln.l’l‘l Slat il w NI AN AwiTa R LA D

*eT ObITh CBA3aHO TaKXe ¢ U X NPOrpecCcUpyrOiiuM 3arpa3HEHHUEM.
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OrpaHHueHHs B HUCIOIL30BAHHH MOJ3EMHbIX BOA OyAYT CBA3aHbi
Takxke ¢ HeOOX0AUMOCTbIO COOMIOAEHHUS JOMYCTUMbIX HOPM BO3AEH-
CTBHUS UX OTOOpA HA APYrUe KOMIIOHEHTbI MPUPOAHOH Cpefibl.

BaxkHblil akTop yBeAUUYEHUS IKCIUIYaATAUHMOHHBIX BO3IMOXKHO-
cTefi BOAOHOCHbBIX TOPH3OHTOB — UCKYCCTBEHHOE TOTONHEHHE MOA-
3eMHbIX BOJI, C TOMOLIBI0 KOTOPOTO MOXHO PEryidpoBaTh CpaboTKy
MX eMKOCTHBIX 3a11acoB, MeponpuaTHs Mo UCKYCCTBEHHOMY MMOMOI-
HEHHUIO B MEPBYIO Ouepeib J0KHbI ObiTh POBEASHbI B palioHax Aeii-
CTBYIOLIMX BOJ03a60pOB, eciy AJi 3TOIO €CTb COOTBETCTBYIOLIHE
ycnosus. Crona xe cneayeT OTHECTH B HCKYCCTBEHHOE CO3/1aHHe JIMH3

' | &% TEILI ™ ) | ITTN ey oW
NPCCHBIX BOA B NYCTHIHHLIX paH HaxX.

BecbMa BaXkHO COBEpLLIEHCTBOBATHL CIIOCOOb! M TEXHUYECKHE Cpefi-
cTBa A0ObIUM MOA3EMHbIX BoA. Kak M3BeCTHO, OlleHKa 3KCILyaTalu-
OHHBIX 3aMacoB MOA3¢MHbIX BOJ B HACTOALlEe BpeMs BbIIIOJHEHA C
YYETOM COBPEMEHHbIX CPeACTB UX 100bIuH. HecomHeHHo, OyayT pas-
paboTadbl HOBbIE BHAbl HACOCHOIO 0OOPYI0BaHUA U KOHCTPYKIIMH
CKBKHUH C MOBBIIIEHHON MPOU3BOAUTENBHOCTLIO, KOTOPbIE MO3BO-
JAT peuieBo oTOMpars Boay ¢ my6uH ~400-500 M. 310 MO3BONHT
AKCILTyaTHpOBaTh Iy 60K1He BOJOHOCHbIE TOPH30HTbI, PECYpChl MOK-
3eMHbIX BOJ KOTOPbIX B HACTOSMLIEE BPEMA HE YUUTbIBAIOTCA.

CyuiecTBeHHbl pe3epB Bogoobecneye HUsl — CONOHOBAThie U CO-
NneHbie MOJ3eMHbIe BOAbI, KOTOPbie MOTYT HUCIONbL30BATLCS B- CMECH
C MPeCHbIMU BOAAMH WM MOCAE UX UCKYCCTBEHHOIO onpecnenua B
KOXKHbIX paliOHaX CTpaHbl peCypchbl TaKMX BOK YaCTO COMOCTaBHMbI C
pecypcaMy MpecHbIX MOA3eMHBIX BOA. MOXHO cyuTarh, 4YTO MpPH
pa3paboTke fonee AellieBbIX TEXHOJNOrHH ONMPECHEHHA MOA3EMHbIX

BO4 U COBEPLUCHCTBOBAHHH MCTOAOB HX o*r60pa AonaA TakKuxX BOO B
o011eM nnnnpn*rnpﬁnpuuu IHAUUTENLHO BO3PACTET.

Awr A WASYAW ALRAKLE FAAGE REA A WORALFAR WS

B nocneaHue roant 6OALIMHHCTBO KJIHMATONOIOB AOCTATOYHO
YBEPEHO MPOrHO3UPYIOT MOTEIUIEHHE KIIMMaTa B CBA3H C yBenuye-
HUeM koHueHTpauun CO, B arMocdepe B pe3sy/ibTare HHTEHCHBHOIM
XO3HCTBEHHOHN nesaTenbHOCTU. [IporHo3upyemMsie aHTPOMOTrEHHbIE
TpaHchopMaLKu Kiumara 6e3yCnOBHO CKaXyTCs Ha MOA3EMHbIX BO-
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nax. [lpensapurenbHbie pe3yabTaThl HCCNeJOBaHH MOKA3LIBAIOT, YTO
M3MCHEHHS pPecypcoB MOA3EMHbIX BOA OYyAYT NPOMCXOAUTH MO-pa3-
HOMY B pa3iMuHbIX pailoHax cTpaHbi. Tak, B KXKHBIX 4acTAX €BPO-
neckoit TeppUTOpHH POCCHH BO3MOXKHO CHH)KEHHME MUTAHUSA T0]-
3eMHBIX BOJI, M CJIEJI0BATENBHO, BEJHUHHBI UX €CTECTBEHHbIX pecyp-
COB, a B ceBepHbIX — HaobopoT (KoBanesckuii, 1993). Onnako, HaJ0
elle pas noAYepkHyTh, YTO METOAONOIHA NPOrHO3a M3MEHEHHH pe-
CYPCOB NOA3EMHBIX BOJ MO BITMSTHHEM BO3MOXHbIX H3MEHEHH It KJH-
MaTa, kak H BoOOLlie METONONOTHs JOATOCPOYHOrO MPOrHO3HPOBa-
HHUA M3MEHCHHMI NPUPOAHLIX MPOLECCOB, N0 HACTOALIErO BPEMEHH
HaXoAMTCcA Ha Ha4aNbHOH cTanuu paspaborku. PazpaboTka cooTBeT-
CTBYFOUIMX METOJMK NMPOrHO3a — 0OHA M3 BOXHBIX 3aAa4 TMApOreo-
JIOTHYEeCKOi HayKH.

Kak cienyer 13 BoILIEH3T0KEHHOTO, BO3IEHCTBHE Pa3IHYHbIX aH-
TPONOreHHbIX (PAaKTOPOB HA pecypchbl MOA3ZEMHbIX BOJ MOXET ObITh
KaK TMOJIOXKHTENbHbIM, TaK M OTPUIIATENRHBIM. BMecTe ¢ TeM ¢ 60b-
LOW CTENEHBI0 YBEPEHHOCTH MOXHO NMPeAnoNoXUuTh, YTo TIPH Ha-
Y4HO 060CHOBaHHOM YIIPaBlICHHH UCNONIL30BAHHEM NOA3EMHBIX BO],
BKJIFO4asi UX UCKYCCTBEHHOE BOCNOJIHEHHE, A TAKIKE TIPH OCYLIECTB-
NEeHHH psiaa MepOonpuATHiE mo 6opbbe ¢ UX 3arps3HeHHeM, 00Lias
BEJIHYMHA MPOTHO3HBIX IKCIIYATallHOHHBIX PECypcOB B LENOM MO
cTpaHe OyAeT AOCTarouHOH NN YAOBAETBOPEHMS NoTpeGHOCTEl B
MOA3EMHOR BOAE X038HCTBEHHO-MUTLEBOTO Ha3HAYEHHA Jaxke Ha
CaMy10 OTHAJIEHHY IO MEPCTIEKTHBY.

2.4.4. IKo0J0ro-ruAporeonorudecKue npodjiemMsl

HUCNONLI0BAHUS NON3EMHLIX BOJ /119 Boocnalxenug

. MocCKBbI

B xauecTBe mpuMepa npeanoaaraéMoro KpymnHoro oréopa mnon-
3€MHBIX BOJ H CBA3aHHBIX ¢ 9TUM NPUPOAOOXPAHHbBIX OrpaHHUEHN
paccMOTpHM MpodnemMbl BoAOCHaOXKeHHA I. MocKkBbI.
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Kak oTMeuanocs Bbillle, IPeCcHbI€ N03eMHbIE BOAbI LIMPOKO HC-
NoNbL3YyTCA NN BonocHabxkeHus ropoackoro HaceneHus Poccum.
[MurbeBoe BonocHabxeHHe OONBITHHCTBA HEOONBIIMX TOPONOB C
HaceneHueM MeHee 100 Toic. 4enoBeK B KAXIOM MOYTH MOJHOCThIO
OCHOBaHO Ha TMOA3EMHbIX BOAaX. TpeThst 4acTh KPyNHbIX MOPOAOB C
HacejeHHeM cBbilie 250 ThIC. YENOBEK, UCIIONb3YET A MTUTLEBOIO
BOAOCHA0KEHHS UCKIIOUHUTENBHO NMOA3EMHbIE BOJIbL, U L€ TPETh —
noa3eMHble H MOBEPXHOCTHbIE BOAbI COBMECTHO. O1HaKko BOAOCHA0-
XeHHe KpynHelliux ropoaoB Poccu U npexae BCero TakMx MHO-
FOMHJUTHOHHBIX roposoB kak MockBa u Caunkt-IlerepOypr ocHoBa-

1 "nl"lm s FaY (2 FaYab i VAR b (-]
HO NOYTH HOAHOCTHIO HA MOBEPXHOCTHLIX BoAAX.

Ho Hacrosawero BpeMeH# MOCKBa OCTaeTcs OAHUM M3 HEMHO-
FHX KPYMHBIX ropoaoB POccHH, MpaKTHYECKH HE HCTIONAB3Y IOLLHM X AN
MMUTHEBOTO BOAOCHAOXEHHS MOA3EMHbIe BOALL. Bbixoa U3 cTpos BO-
703a00pOB B CBA3H C BO3MOXHBIMH aBapHitHbIMU CHTYalUIMHU TIPH-
BOAMT K 3arpsA3HEHHIO MOBEPXHOCTHbLIX BoA. [103TOMY UcTOAbL30Ba-
HHE 3ALHIIEHHBIX OT 3arpsA3HEHHS MPECHbIX MOA3EMHBIX BOJ| Harop-
HbIX BOZJOHOCHbBIX FOPH30HTOB JOJKHO MOBLICHTh HAAEXKHOCTb
CHCTEMbI XO03HCTBEHHO-IIMTHLEBONO BOAOCHA0XEHUs ropoja.

CnenyeT OTMETHTDb, 4TO B MOCIECAHME rOAbl pa3IMYHbIMU NpaBH-
TEJIbCTBEHHBIMH, BOJOXO3SUCTBEHHBIMH 1 PUPONOOXPAHHBIMU Opra-
HU3aUUsMH PoccHH, U B nepByto odepens MockBbl U MOCKOBCKO#
oﬁnacm a TaKkke BeJYLUMMH MPOEKTHLIMHU U HayYHbIMH OpraHu3a-
iHAMH LIHPOKO ofcyXKaaeTcsa BOMPOC O MOBbiliEHHH BOROOOECIIE-
4eHHOCTH CTOJIMLBLI KAK B HACTOSALLEE BPEMS, Tak H Ha MEPCIIEKTHUBY.
VYXynureHue kauyecTBa MOBePXHOCTHbIX BOA, UCNIO/bL3yeMbIX B HACTO-
qu1ee BpeEMs s MHThEBOro BojocHabxeHus, Aenaer aty npobnemy
ocobenHo akTyanbHOl. [IpH aToM OonblOe BHUMaHHWe yaensercs
OlleHKe H 000CHOBaHMIO BO3MOXHOCTeH Hosee LIMPOKOro fipUBnE-
4eHHs TIPECHbIX NOA3eMHbIX BOJ MOCKOBCKOro peruoHa ansg obec-
neyenus norpebHocTeil HaceneHHUs B BOAE MUTHEBOIO KauecTha.

PaccmorpuM 6oaee moapobHO CUTYalHIO, CBA3AHHYIO C HCTIONb-

30BaHHEM NOA3EMHbLIX BoA AN BogocHabxeHHs . MOCKBbI, TeM 60-
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jee, 4TO IKOJOTHYECKHe acneKTht B HHTeHcHukaluH 0TOopa noa-
3eMHbBIX BOJ B 3TOM PallOHE BbI3bIBAIOT TPEBOTY €ro XUTenei.
CocraB ¥ cBoiicTBa NoA3eMHBIX BOA H3ydeHbl B npejenax Moc-
KOBCKOIO peruoHa 0 myOuH, cocTaBnsouinx npuMepHo 1500 M.
[1pecHsbie noa3zeMHble BOAbI ¢ MHHEpanu3auMen 1o 1 r/n pacnpocr-
paHeHb! 10 myOHH B cpeaHeM 250-300 M, B OTAENbHBIX palioHax J0
rnyOouH Bcero 80100 M. Llinpokoe ucnonb3oBaHHe NOA3EMHbBIX BOJ
B 3TOM pEruoHe Hauydnocs BO BTopoii nonosuHe XIX cronerus. CHa-
4aja CKBOXKMHBI OyPUJIMCh TOJILKO HA MepBblil 1 BTOPOii 0T nosepx-
HOCTH BOAOHOCHbBIE MOPHU30OHTHI KAMCHHOYIONBHLIX OTIIOKEHHIH, a K

Havany YYX para ocTanmi AKCR NMYaTHUDOBATLCY BCe OCHOBHLIS Hanon-
ra T8 9 uvl\.u W ilRJIiX] J“Ul J Jul II.IJUIJ(.I. Lw,A LN A\VA VULV IF R llullUH

Hble BOAOHOCHbIE MOPU3OHTHI kapboHa. B c¢Ba3u ¢ poctom otbopa
noa3eMHbIX BoA B 00nacTH co3aaHa crneuuanbias HabmoaarenbHas
CETb CKBXXUH HA HANOPHbIE U Oe3HANOPHbIE BONOHOCHbIE TOPU30H-
Thl. B HacTos11€e BpeMs 3Ta ceTh BkIo4aeT okono 1100 nabmona-
TENbHbIX CKBAKHH.

['eonoro-ruaporeonornyeckuii paspes reppuropuun Mockos-
ckoif obnacTH NpeAcTaBieH NBYMS THAPOTE€ONOrHYEeCKUMHU ITa-
KaMH: HHKHUM, CNOXKEHHbBIM NPEUMYLICCTBEHHO U3BECTHAKAMHU Ka-
MEHHOYIOJILHOTO BO3pacTa, U BbILIEJEXKAUIMMH PLIXJIBIMU fIeCHaHO-
IIAHUCTBIMH OTAOXKCHHAMH MENOBOrO U YETBEPTHUHOIV BO3pacTa.
OTH BOJOHOCHbBIE TONIHM pa3/ieieHbl perdOHaIbHO BbiAEPKAHHBIM
BOJIOYTIOPOM IOPCKHX INHH MOLHOCTLIO OT 8—10 no 3040 M, koTo-

MLIA D NMTINANTUILIGOVY fal” 1I1AATO RAaAALITLT
PD!.U D AV JIFLITAN }J\Jl\ YLV BV I.JCLJJVIDIIDI.

Jlo6biua no3eMHbIX BOA HA TEPPUTOPUH I. MOCKBBI U MOCKOBC-
koii obnacTd Hadanach noytd 300 neTt Hazaja. OHa 3HAYUTENILHO HH-
TeHcugpuiMposanack k koHUy XIX Beka, koraa HadaaM IKCNnyaTH-
pOBAaThbCA NPECHBIE MOA3EMHbIE BOJAbI HATOPHBIX BONOHOCHBIX NOPH-
30HTOB KAaMEHHOYTONbHBLIX OTNOXeHUH. B HacTodllee BpeMsa B
npenenax MOCKOBCKOIO perdoHa U Onusnexaitix teppuTopuil Ha
yudere Haxoaatcs 6onee 10000 BomozabopHbix ckBaxxHH. [{ng Bcei
TeppUTOpUM MOCKOBCKOIO pertoHa ewe B cepeuHe 80-x rofioB Obiia
cO37laHa MoOCTOAHHas KOMIIbIOTEpHad reOMHPOPMaLHOHHAA MOJED,
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—

SBNSIOLLASCH TPOTOTHIIOM COBPEMEHHbIX reouH(OPMAIlMOHHBIX CH-
creM (I'MC). 1 no3eonsiolias oleHUBaTh B3aUMOAeCTBUE BOA03a-
OopoB ¥ perHoHajibHble U3MEHEHUA MUAPOJIOrHYecKoil U ruporeo-
NOTHYeCKoH CHTyalUu NpyU U3MEeHEeHUU BeJIMYUHBI U peskiMa BOJIO-
orbopa (H.C. Namkosckuii, .. Edpemos, 10.0. 3eerodep). Ee
NpUMeHeHKe MO3BOJISET NMPOrHO3UPORATH BO3MOXKHbBIE U3MEHEHH
pe4HOro CTOKA MpH yBenudeHuu (WM YMeHbLeHuH) oTOopa noa-
3eMHbIX BOJl Boo3abopaMu NMOJA3eMHBIX BOJ NMPUPEUHOTO THUIIA.
EcTecTBeHHBIe pecypChbl MPeCHBIX MOA3EMHBIX BOJA OCHOBHBIX
BOJIOHOCHBIX TOPH3OHTOB KAMEHHOYTONbHBIX OTNOXKEHUH, XapaKTe-

ey S LS Vi 7S dd i Pa¥ AT TTAY TeATTIFIITITILS FESUf TeMATIATTIITATITS &Y

pnsyrumnc DPCAHCMHUI UI.CII'!I‘UI‘U BCJ[I’I‘1YII‘IJ nA DUCIIUJI!’!CHH)I, UU'
crasnsioT okoio 100 M*/c NpH cpeHero0BoM MOAyNe NOJ3EMHOIO
CTOKa NpuMepHo 2 n/c-kM?. YurteHHblit BO0OTOOp MOA3EMHBIX BOA
B CPEJIHEM COCTaBJISET nMpUMepHo 50 M*/c.

B pe3ynpraTte AnuTeNbHON HHTEHCUBHOH JKCIIIyaTalMH YPOBHH
NOA3EMHBIX BOJ B BOJOHOCHBIX NOpU3OHTaX KapOoHa CHUXEHBI Ha
aecatku MeTpoe (1o 80—-100 M B roponax 3aropck, banawmuxa, Jlo-
Oepust, [Tononsck, Xumku u aAp.). Cneayet noa4yepxHyTh, YTO MH-
TEHCUBHBIH OTOOP MOA3EMHBIX BOJA TOKA He NpHBEN K 3aMETHBIM
NoCneACTBUSM B NlaHadTax ¥ paCTUTENLHOCTH, a TAKXKE K YMeHb-
LIeHUIO MECTHOTO PEe4HOro CTOKa.

[To panueM FO.O. 3eerodepa ¢ coaeropamu (1991), npumepHo
80% Boji00TOOpPa NOA3EeMHBIX BOA OCYLIECTBISETCS MOPOACKHMH
BOjI03a00paMu, B 30HAX PACIIONOXEHHS KOTOPbIX B MOCIEHUE TO-
Ikl YXyAurwiack 3kojlorudeckas obcranoska. OTH Bono3adopsl,
0Cco0eHHO pacronoXeHHble B I Mockee u Onmkafiliux ero okpect-
HOCTX, paboTaloT B YCAOBUSX NOCTOSHHONO PHCKA 3arps3HeHHUs.

VxynieHue kauecTra NOA3EMHELIX BOJ 3TUX B0OJ103a00OPOB ocoben-

JILJH WLLEFAW IWCA AW W R A BRI SN ivaL iR LR L o e wddnd B A

HO B paiioHaX, HaxXoAsLuxcs BOIM3U I. MOCKBBI, a TaKXe BbICKa3aH-
Hble Bbillle cooOpakeHHus 0 BoJioobeCneyeHHOCTH CTONULbI, BhI3Ba-
10 HeobxoauMocTh paspabotku cneuuanbHol “TeHepanbHoH cXxe-
Mbl 00beIMHEeHHON CUCTEeMBI BO1OCHa0XeHus I MockBbl H MoCKoB-
ckoit 06n1acTH ¢ HCNONb30BaHUEM ITO/13¢MHBIX UCTOYHHKOB”,
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Insa pewennsa npobnemMul 60nee MUPOKOro UCNIONB3IOBAHKS Npe-
CHBIX MOA3EMHBIX BOJ XOpPOLWIEro Ka4eCcTBa B TEUYEHUE HECKOJIBKHX
JieT Obijlii pa3BeiaHbi 4 KPyNHbiX MECTOPOKAESHHA 10A3EMHbBIX BOL,
HaxoasuMxcs B paauyce npuMepHo 100—-120 kM ot ropoaa. O61mit
oTOop NMOA3eMHBIX BOJ B 00BbEAWHEHHOM cuCTeMe BOAOCHADXKEeHUS
113 HOBBIX HYETBIPEX KPYNHLIX BO103a00pOB NpeayCMOTPEH B KOJIH4e-
crBe 2,7 MnH. M*/cyT. Tlpu 3ToM 0OuMiT oTOOP NOA3ZEMHBIX BOJ HA
TeppUTOpUH MOCKOBCKOrO peruoHa He AOJPKEH NpeBbINIATL Belu-
YUHBI UX €CTECTBEHHBIX peCypCoB (IMUTAHMUA), KOTOPhIE OLEHEHh! B
8,7 Mmnu. M*/cyT.

INpu pacnpeneneHuu 3kCNNyarallMOHHBIX 3aMnacoB NOA3EMHBIX
Boa Mexxay Mocksod 1 Mockorckoét obnacteio NpHOPUTET OTAAH
roponam MockoBckoi obnactu. Iorpebuocte obnactu B Boae co-
cTassgeT S MiH. M3/cyT. Ee nnanupyeTcs y1I0BIETBOPHTE KAK 3a CYET
NoA3eMHBIX BOJ MECTOPOXJI€HHIi, He BKJIIOYEHHBIX B 00beqHHEH-
HYIO cucTeMy (3,8 MIH. M’/CYT), Tak U MECTOPOKNEHHI, BXOAALIMX
B 3Ty cucteMy (1,1 manH. M¥/cyT). [lpeaycmarpuBaeTcs, 4TO TOABKO
NOCJIe YI0BJIETBOPEHUS NEPCNIEKTUBHOI MOTPeOHOCTU B NOJA3EMHOIA
BOJI€ NMUTLEBOrO KauecTBa ropoloB MoOCKOBCKON 006sacTH BO3MOXK-
HO UX UCNOJNKL30BAHUE JUIA BOAOCHabOKeHMnsd caMoro r. MocCkBblL.

H3pecTHO, 4yTO Tpebosanuamu I'ocynapCcTBEHHOro cTaHaapTa
Poccuu “be3zonacHOCTH B 4pe3BbiHAHBIX CUTyaUusax. 3auiura cH-
CTEMBI XO34iCTBEHHO-NIUTLEBOIrO BOAOCHAOKEHUN, YCTAHOBNEHO,
YTO BOJIOCHAOKEHUE CpejHUX U KPYMNHBIX MOPOJOB JIOPKHO OBITHL
OCHOBAaHO HA He MeHee, YeM JABYX He3aBHCHUMBIX HCTOYHHKAX BO-
JOCHAOXeHN.

ONHUM H3 TAKUX UCTOYHHUKOB JODKHBLI ObITH NMOL3EMHbBIE BOJLI,
MUHHMAaITbHasA J0Js KOTOPLIX B BOAOCHAOXKEHHH ropoza NOKHA ObITh
JIOCTaTOuHON’, YTOoOBl “UMeTh BO3ZMOXKHOCTE ofecneuyuBarhb 6ecnepe-
OoliHYIO NOAayy NUTHLEBO BOAbL! HACEJIEHUIO NPH OTKJIIOYEHUH NO-
BEPXHOCTHBIX BOIOUCTOYHUKOB B MEPHOA UX aBApUHHOIO 3arpssHe-

117 > .9
Hug. “TeHepanuHoM cxemoi...” npenycMaTpUBajIoCh KOMIJIEKCHOE

pelieHie AByX BaXKHBIX po6neM: BoroobecnedeHe noa3eMHo# BO-
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Jloii NUTHEBOIO KaUeCTBa psi/ia N'OPOJIOB M HaceNneHHbIX NYHKToB Moc-
KOBCKo#i 06nacTH U Co3/JaHHe aBTOHOMHOTO UCTOYHHMKA pe3epBHOIO
BoJloCHabeHHs CTONMLbI HAa CnyYail HelpeBUIAEHHBIX MPUPOIHO-
TEXHOreHHBIX KaTtacTpod, HCKNIOYAOIUX BO3ZMOXHOCTb HCIOJ1b30-
BaHHUs TMO/3€MHbBIX BOJ.

B “CxeMe...” 060CHOBBIBAETCH BO3MOXHOCTh HCNONB30BAHMUS
NOA3EMHBIX BOJ AJ1 XO39HCTBEeHHO-NHTheBOro BoA0CHabXKEHUS Ha-
ceneHuss MockoBckoro peruoHa. “CxeMoi...” npeayCcMaTpHBAETCH
co3faHue o6beIMHEeHHOM CUCTEMBl BOLOCHAbXeHUs, cocTosmeH
M3 YEThIpEX CHCTEM BoJIo3abopoB noazeMHbIX BoA (CesepHoH, HOx-
Ho#i, Bocrounoii u 3anaaHoii) ¢ obumM oTOOpOM MOA3EMHBIX BOJ
2,7 MnH. M*/cyT (cootBeTcTBeHHO 860, 1200, 500 M 140 THIC. M/CYT).
[Tpu paspabotke “CxeMbl...” aBTOpbl UCXOAUNH U3 CAEAYIOHIUX OC-
HOBHBIX NPUHUHUITHANIBHBIX COOOpaXkeHH:

— MHTeHCH(UKALM HCNONB30BaHUs TOA3eMHbIX Bo B MOCKOB-
CKOM pervioHe ABJIseTCs eIMHCTBEHHbIM, IPAKTHUECKU HE UMEIOILUM
anbTepHaTHB CNOCOOOM MOBBLILUEHUS HA/IEKHOCTH BOLOCHAOXKEHUS
cTonuibl Poccuu u 6nusnexamux paioHoB,

— o06muii oTOOp NoA3EMHBIX BOJ| Ha TeppuTopud MoCKOBCKOrO
peruoHa He AoMneH NPeBbIlATh BEAUYUHY UX €CTECTBEHHBIX pecyp-
COB, HHbIMM CJIOBAMH, He JIOJKeH ObITh Oonblile BEIMYUHBI UX €XKEero-
HOIO €CTECTBEHHOND BOCNONHEHHs (32 MHOTOJIETHHIL nepUHoN):

— B NEPBYIO oUepeib IOKHA ObITh Y10BNETBOpEHA NOTPeOHOCTD
B BOJIE NUTLEBOIO kKauecTsa ropojioB MockoBCkoi#i obnactu (okono
5 MiH. M*/cyT). Ee nnanupyetrcs yIOBNeTBOPUTL KAk 3a CHET yxe
CYLIECTBYIOLIMX pa3BeJaHHbIX U SKCIINyaTHPY eMbIX MECTOPOXKAEHUMH
NOA3EMHBIX BOJ 00611aCTH, He BKIIOYEHHBIX B OOBEIMHEHHYIO CUCTe-

v (TR aams wadloury Ta e\ T 7.
Vi {0 Muin. M vyl j, TaKk 1 HGB'EEX MeCTGmeIieH}{H Ha }’K&33HHHX

4-X y4acTkax, BKIIOYEHHBIX B 3Ty cucteMy (1,1 MaH. M*/cyT);

— Ha BoJloCHabxeHue caMoro ropofa Mockesl OyaeTt ucnons3o-
BaThCA TONBLKO YaCTh 3allacOB NMOJA3EMHBIX BOJ, KOTOpas OCTaeTcs
nocie ynosneTBopeHus notpebHocTeit B Bojie Mockosckoil oba-
ctu (1,6 mnH. M¥/cyT).
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B nmpouecce OUeHKU NMEPCNEKTUBHBIX BO3MOXKHOCTEN UHTCHCH-
(uKallM¥ UCTIONL30BAHUS MOA3EMHBIX BO/I C NOMOILLBIO MAareMaru-
YECKMX Moaeliell U3ydanoch B3auMOAECHCTBHE MEXAY CYLLECTBYIO-
IIUMH U IPOCKTHBIMK BOJI03ab0paMH.

[Ipepnaraempie K MCNONBL30BaHMIO 2,7 MIH. MP/CYT NOA3EMHbIX
BOJI PEKOMEHI0BATIOCH paCHPENEIUTh MEXAY OTACIISHBIMU CHCTEM-
amu crenywomum obpasom: Cesepraa cucreMa — 0,8, KOxnasa cu-
crema — 1,2, Bocrounas cucrema — 0,56 u 3anajgHas cucrema —
0,14 muH. M¥/CyT.

Kak yka3wisajioch Bbllile, NEPBOHAYAILHO NPEANOaranoch, 4To

NPOU3BOAUTENLHOCTE nnnn'zaﬁnnnn BXON4IIUX B nﬁ'l.pnuupuuvm

ll.’ 3 EWJAILIIAUINY 1 12 A l,’ llllvllll} AN

CHUCTEMY BOJOCHAOXEHHUs, COCTABUT OKOMo 2,7 MIIH. M*/CyT, U3 KO-
Topsix 1,6 MAH. M*/CYT naHupoBanock noaasatek B Mockry. OnHa-
KO, B MOCNEIHEE BpeMs YCTAHOBJIEHO, YTO NONOJIHUTENLHAd BOAA
ropoay He HY>KHa, 4TO BBI3BAHO TMPEXKE BCEIO OCYHIECTBASEMBIMH
1 NUIAHUPYEMBIMH MEPONPUSTHIMH N0 IKOHOMHUHM BOJIbI U YMEHbLIE-
Hu10 0011leH NOTPEOHOCTH B BOZIE B CHAY Pa1a NMPUYHH HIKOHOMHYEC-
koro xapakrepa. [1loaTomy nmogaya noaszemubix Boa B MockBy B ne-
pHOLI HHTEHCHBHOTO 3arpsa3HEHHA NMOBEPXHOCTHBIX BOJI MOXKET ObITh
orpanunycHa 1,0 MaH. M¥/cyT (ucxons u3 Hopmbl 100200 n/cyt Ha
1 yenoBeka nMpu YHCIECHHOCTH HacesleHus . Mocksbl B 8,5 MAH. ue-
JIOBEK).

B Hactosuiee BpeMs B KauecTBE MEPBOOUEPEAHOIO OCBOCHUS

[¥)
nt ‘[Rf\ﬁ‘ll") LAAIIAO vy IO AIOSDATNANMNAVMATIALIITIIE ANALITADAOILITIION 1 -
DD!UP(«I.H(.I. /A ) PJ 111icdl IVinv N 1 UIJUH\AUIIII rn, JvwiivbdQiiiian l{a }{CHOH{J*

30BaHKH MON3EMHBIX BOJI KAMCHHOYTOJIbHBIX BOJIOHOCHBIX NTOPU30H-
TOB B aofuHe p. Oku (paitoH . Cepnyxosa).

KauecTBo noa3eMHbIX BOJl Ha y4acTKax, BKJIFOUCHHBIX B 00beAU-
HEHHYIO CHCTEMY, B LIEJIOM COOTBETCTBYET HOpMaM 1Sl MUTHEBLIX
BOJl, YCTAHOBJICHHbIM B Poccui, 3a UCKIIOUCHUEM NOBBLILICHHOIO
conepakaHus xene3a u Mapradna. Kpome roro, Ha KOxHo# cucreme
OTMeYaeTcs MOHWXKEHHOE coliepkaHue ¢propa. MecTopoxkacHus
CerepHoil 1 BocTouHOW CHCTEM HaneKHO 3alULICHB! OT BO3MOX-
HOTO 3arps3HeHus, a MecTopoxaeHus KOxHoi 1 3anaaHoi cucTem
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SIBNAIOTCA cnabo 3allulieHHBIMU. BbinonHeHHbIe cnelUalibHble M'ijl-
poAMHAMH4YECKUE pacyeThl NOKa3bIBAIOT, YTO Ka4e€CTBO NOA3EMHLIX
BOJ NPU SKCNAyaTaluu U3MEHUTCS HE3HAYUTENLHO U TO He NpUBe-
JleT K HeBO3MOXXHOCTH UX UCNOAB30BaHUA 1 NUTHEBOIO BOAOCHA0-
HKEHU.

[Tpu pazpaboTke “I eHepalibHOM cXeMbl 00beUHEHHOMH CUCTEMBI
BoJloCHaOeHus I. Mocksel 1 MockoBckoH obnacti ¢ ucnons3oBa-
HUEM NOA3EeMHBIX HCTOYHUKOR™ 3HaYUTEeNbHOE BHUMaHKE YAENI0Ch
MPOrHO3Y BO3MOXHBIX 3KOROrHYecKUX nocneAcTeui HHTeHcUpHKa-
MU HCNONb30BaHUS NOA3EMHBIX BoJ. B YacTHocTH, aHanu3uposa-
foCh BUsHHE CHUXKEHUs YPOBHS B BepXHEM BOAOHOCHOM MOpPH30H-
T€ Ha COCTOSHUE PACTUTENBHOCTH, TaHAIA(TOB, NPOrHO3UPOBAJIOCH
BO3MOXKHOE H3MEHEHUe peiHOro cToka (0co0EHHO CTOKa MaBIX pek),
ONACHOCTb 3arpsi3HeHUs 3KCNJyaTUPYEMbIX BOAOHOCHBIX MOPH30H-
TOB 3a cYeT MUrpauuM 3arpsa3HUTeNeH NpU U3MEHEHUH M'HIpoIMHa-
MUYECKHX YCNOBUH B3aMMOAEH CTBUS NOX3EMHbBIX U NOBEPXHOCTHBLIX
BOA M OTAIENBHBIX BOIOHOCHBIX FTOPU30HTOR Mex a1y coboii. [1pu sTom
aBTOpbl “CxeMbl...” NpaBUNLHO NOAYEPKHUBAIOT, YTO NPH NPOTHO3E
BO3MOXXHOI'O BAUSIHUS 0TOOpa NOA3EMHBIX BOJI Ha OKPYKalOLLY IO Cpe-
Jly NepBOCTENEeHHOE 3HaYeHUe UMEET aHaTu3 onbiTa 3KCnnyaranuu
NelicTBYIOLIMX BoA03ab0opoB No3eMHbIX BoAl. Kak yke oTMedanocs,
MHOIONETHsIst SKCNNYyarauus MoJ3¢MHbIX BOJ, BbI3bIBAIOLIAA CHUKE-
HUue ypoBHell NOA3EMHLIX BOJA B KAMEHHOYTIOJIbHBIX BOJOHOCHbIX
rOpU30OHTAX Ha MHOrHUe AECITKH MeTpoB, He NpHuBeNia K 3aMeTHbIM
M ONAacCHbIM HEraTuBHbIM 3KONOTHYECKHM NOCNeACTBUAM, 3a HC-
KJIFOYEeHUEM YMEHbLIEHU MEXEHHOIO CTOKA PEK Ha OTJeNnbHbIX yya-

CTKax.

SIBASeTCS ABOSIKO: HHOTla HA HEKOTOPBIX peKax BO3HHUKAIOT Y4acTKH,
rae NoBepxXHOCTHBIN cTok yMeHblaeTcs (Mockea B BepxoBbax, Mc-
Tpa B cpefHeM TedeHuH, [laxpa, Hepckas, Hopa u Hekotopble npy-
rue) 3a cueT NUTaHUS pekol rPYHTOBBLIX BOJOHOCHLIX TOPH30OHTOB H
COKpallleHusl NOA3eMHOro cToKa B peku. B apyrux cnydasx 3a cuer
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cOpoca B peKu OYUILEHHBIX OTpaboTaHHBIX BOA, PA3NUUHBIX CTOKOB,
pe4dHoil CTOK Mo CpaBHEHHIO C eCTeCTBEHHBIM YBENN4YHBaeTCs (pexu
Bops, Toprowa, [Taxa). XapakrepHoii B 3TOM OTHOLUEHUY SBJISET-
cs p. Kits13bMma, crok kotopoii Beiie HornHcka yMeHbuncs rno cpas-
HEHHUIO C eCTECTBEHHbIM, a HUXKe HoruHcka u OnexrpocTanyu — yBe-
JIUYUACA.

MaremaTtudeckoe MoaenupoBaHue, NMpoBeieHHOE C YYETOM Cce-
30HHOTO peryjiMpoBaHHs MUTAHUS TIpYHTOBBIX BOAOHOCHHIX ro-
PU30OHTOB, MOKa3ano, 4yTo “yumiepb” MexeHHOMY CTOKY MAJIbIX pek
coctaBuT okono 10% B roa cpenueit BogHocTu u 17-18% B roa Boa-
HocTi 95% obecrniedeHHOCTH. Ha OTAENbHBIX YUacTKax pek, rae Me-
XeHHbIH CTok pek 95% obecnedeHHOCTH yMeHbLIUTCS Oonee, YyeM
Ha 25-30%, norpebyercs ocyuiecTBieHHE CNIELHAILHBIX MepoIipH-
STUH, TAKUX KaK YCTPOUCTBO PYCNOBbIX 3alpy]l, MOANUTHIBAHUE Ma-
NIBIX PEK B IKCTPeMAJIbHBIX CHTYaLUsSX MOA3EMHBIMK BOIAMU U JIp.

Cnenyer OTMETHTh, YTO IIpoOneMa uHTeHCcHpUKAUUU HCITONb30-
BaHUs MOA3eMHbIX BOA B MOCKOBCKOM peruoHe BbI3BaJla HeOblBa-
nblit UHTepecC W Mpex e Bcero 3HaYuTenbHoe 0ecnokoiCTBO y Hace-
neHHs U psja y4eHbIX, B YyacTHOCTH I1yHiHHCKOro Hay4yHOoro LieHTpa.
Eute Hu pa3sy B ObiBuieM CoeeTckoM Coro3e Criel{HantcTbl U MPOCTO
YUTENU KaKoro-nubo pernoHa He o0CyXKIanu CToNRb aKTHBHO KONO-
ruyeckue mpobneMsl UCMONbL30BAHUS MOJ3eMHbIX BOA. MoxHO Ha-
3BaTh ABE OCHOBHbIE MTPHYUHBI 3TOMO:

— BIepBbie B POCCHM MNAHUPYETCH CTOJb KPYIHbIH-0TOOD MoA-
3eMHbIX BOJ /s pelieHus npobieMbl NUTHEBONO BOJOCHAOKEHUS
Takoro 6osellioro ropoaa, kak Mockea;

— B NocjeiHyde roabl Habnroaercs noeeillleHHbIH WHTEpeC Hace-

H
MeHUd K RalloruuackuM nmnofbneMaM MhunanonoiL2aoRaAHUG. B TOM
r T4 A% WL

J 1 A3KAFE A% ~TAVLJAILSS WILERLYE IIPUUJI\.(.IJIWVI IIPIIIJUHVIIUJI.DJ llll’l, L g I wriva

Yuclie K ONAacHOCTH KPYMHOMACIITaOHOro MCMOJb30BaHUs MMOA3EM-
HbIX BOJ.

[IpenpapuTenbHbI# BLIBOX aBTOPOB IPOEKTA, OCHOBAHHLIH Ha
aHaJIM3e CYUECTBYIOIIErO OMbITA IKCIJTyaTal Uy, O He3HAYUTENbHOM
BAMSHUM BOJOOTOOPA HA YPOBEHL MOA3EMHBIX BOJ NEpBOro oT Mo-
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BEPXHOCTH BOJOHOCHOIO FOPU30HTA U, TEM CaMbIM, HA PaCTUTENb-
Hblif MUp, B LEJIOM SIBISETCA AOCTAaTO4YHO 060CHOBAHHBIM. O1HAaKO
3TOT ONTUMUCTUYECKUH BbIBOJ, UMEIOLIMI BAXKHOE NMpaKTUYECKoe
3HaYEeHUE JUIS SKOJIOMMH pEruoHa, AOMKEH ObITh NolkpenyeH U 6o-
nee 060cHOBaH JaNbHEHLUIUMY OMNBITHBLIMU U 3KCNEPUMEHTANILHBIMH
HccneoBaHusMHU. B CBA3ZH C 3TUM OAHUM U3 BOKHEHLINX Harpaslie-
HUIl JanbHeHux pabor no noewilleHUIO 3QPEKTUBHOCTH HCMOJNb-
30BaHUA NOA3EMHbLIX Boj AN BojtoobecneyeHus MoCKoBCKoro pe-
rHOHA ABNAETCA CO3/laHH€e KOMMNEeKCHOr0 MOHUTOPHHIA OKpYXato-
uieit cpearl, BKJIKOYAKOLIEro noa3eMHble Bojibl. HeobxouMo Takxke
MPOBECTU CNelHanbHbie ONbITHO-(UIBTPAI[HOHHbIE 3KCIIEPHUMEH-
TajlbHble paboThl HAa ONBITHBIX NOJIMTOHAX, MO3BOJIAIONIKE B HATYp-
HBIX YCROBHUSIX CMOIERUPOBATHL BO3MOXHOE BAMsHUE oTOopa noj-
3EMHBIX BOJl Ha 3KOCUCTeMbl GacceiiHor MalibiX pex. [IpoBenenue
MCCJIEOBAaHUI B paMKaX Takoro MoHUTOpHUHra MO3BOJUT ofpese-

JUTh HEOOXOAUMOCTh, COCTAR M cOAEpKaHUE KOMIIEHCAIIHOHHBIX
MeponpHATUili N0 MUHUMUZAUUY BOIMOXHOTO HEraTUBHOIO BIUS-
HUS KpYyNHOTO 0TOOpa MoA3EMHbBIX BOJ HA CTOK ManblX pek, CoCTosl-
HUE PACTUTEIILHOCTH, BOBHUKHOBEHUE UJIH YCHIIEHHE KapCTOBO-CY (-
(O3MOHHBIX NPOLLECCOB, KauecTBo oTOMpaeMoii NoA3EMHOM BObIL.
Kpome Toro, pe3yisTarbl TakuX paboT No3BoNAT pazpaborarh Hayy-
HO-000CHOBaHHbIE METOAUYECKHUE PEKOMEHAAI[AH N0 perHoHaJILHOM!
OLIEHKE IKOJJOrHYECKUX NOCHeACTBUN BAUSHUSA 0TOOpA NOA3EMHBIX
BOJl Ha OKPYXAIOLLYIO Cpefly, KOTopble MOXHO Oy/leT ucrnonb3oBars

Npy peleHWH aHANOTHYHbIX NpobjieM B ApyruX peruoHax.
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A ST

MNPHUHIINAIIBI PETUOHAJBHOM OIIEHKH

M KAPTHPOBAHHSI ECTECTBEHHBIX
PECYPCOB MOM3EMHBIX BOJ

[Ton ecTecTBeHHLIMH pecypcaMH MOA3EMHBIX BOA ITOHHUMAaETCs
obecnedyeHHbI MUTAaHUEM pacxol NOA3EMHbIX BOJ, T.€. Ta HX YaCTh,
KOTOpas HenpepbIBHO BO30OHOBIISETCS B Mpolecce obuiero kpyro-
BOpOTa BOoAbl Ha 3emiie. EcTecTBeHHbIE pecypChl XapaKTEpPU3YIOT
BENIMUKHY NMUTAHUS NOA3EMHBbIX BOJ 3a cdeT UHPUNLTPALUHN aTMOC-
(depHBIX OCA/IKOB, NOMNONIEHUS PEYHOrO CTOKA U MepeTeKaHus U3
JPYTUX BOLOHOCHBIX TOPU3OHTOB, CYMMAPHO BBIPAKEHHYIO BENHYU-
Holl pacxo/ia noroka. ECTeCTBEHHbIE pecypch! NOA3EMHBIX BOA SB-
NAOTCA, TakKUM 00pa3oM, nokasaresieM BOCMONHEHUS MOA3EMHbIX
BOJI, OTPAXKAKOUIUM UX OCHOBHYHK OCOOEHHOCTH KaK BO30OHOBIse-
MOT'0 TMONE3HOro UCKOMAeMoro, H XapakTepusyrT BepXHUit npenaen
BO3MOXKHOIO OTOOpa NOA3EMHBIX BOJ 3a MHOIOJIeTHHWI nepuon Ge3
UX HCTOLleHUs. B cpeiHEMHoOroNneTHEM 3HAUYEHUHN BEJIHUMHA NUTA-
HHS MOA3EMHBIX BOJ 33 BLIUETOM MCIapeHUs paBHa BeJM4UHE NOA-
3eMHOro cToka. Ilo3romy B mpakTuke ruporeonoru4eckux uccre-
NOBaHWit eCTeCTBEHHEIE PeCyPehl NOA3eMHbIX BOJl 0ObIYHO BbIpaXKa-
I0TCS CpeHEer0J0BbIMU WIIH MUHUMANBHBIMY 3HAYEHUIMU Moayneil
MOA3EMHOrO CTOKa (J1/C'KM?) WM BeNMYHHOM clos Boabl (MM/Toa),
nocrynaiolleif B BOAOHOCHBIH MOPU3OHT B 00nacTH ero nuTaHus.
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J11st noa3eMHBIX BOJ| 30HBI HHTEHCHBHOIO BOJ0OOOMEHA, HAXOAA LUXCH
B chepe IPEHUPYIOLEr0 BO3ICHCTBHS PEUHON CeTH U NMUTAOHWIMXCS
rmaBHbIM 00pa3oM 3a cuet HHPUILTPALUN aTMOC(HEPHBLIX OCAIKOB,
BAYKHbIMM XapaKTEpUCTUKAMHU ARNAIOTCA KO3 PULUEHTHI MTOA3EMHOIO
CTOKa U KO3 PUIUEHTHI TOA3EMHOIO NUTaHUs pek. KoappuiiueH s
NMOA3EMHOI0 CTOKA I0Ka3blBalOT OTHOLIEHHE MOA3EMHOIO CTOKa K
BbillaJalOiHM dlmoupcpﬂbim OoCaiKaM, T.€. KaKas 4acCTh aTMoupep-
HBIX OCAAKOB pACXOAYETCS Ha NUTaHHUE TIOI3€MHLIX BOJ 3a TOT WIH
uHoit nepuop BpeMeHu. KodpuiineHTol NMoA3EMHOIO NUTAHUS peK

(OTHOLLEHHE APEHUPYEMOTrO NOA3EMHOIO CTOKa K 001ieMy peyHoMY
CTOKY) NOKA3LIBAIOT, KaKasg 4YacTh pacXxoja pex obecneueHa 3a cuer

S48 L2 pARIAAL LS ~Fls o mw n

MX NUTaHUS NOA3EMHBIMH BOJAMH.

Cnenyer oTMETUTB, YTO TE3HC “IIMTaHUE MOA3EMHBIX BOY| SKBHU-
BaJICHTHO NMOA3EMHOMY CTOKY” (NpU 3TOM UMEETCS B BUAY UHDUIIb-
TpaLMOHHOE NUTAHUE), LIKPOKO UCNOAL3YEMbIH NPpYU peruoHanbHbIX
OLIeHKaX €CTeCTBEHHbIX peCYpCOB MOA3EMHBIX BOA, Tpebyer noscHe-
Hus. Bo-nepebix, OH cCnpaBeiNB TONBKO 71 CPEAHEMHOIONETHUX
JaHHbIX NPU U3YYeHHU KPYTMHBIX TEPPUTOPUIl (HanpuMep, KPYTIHBIX
peuHbIx OacceitHoB, apre3uaHckux bacceiiHoB UK UX vacTeil, Bceii
NICIAJH PACIPOCTPAHEHUS BOJOHOCHOIO MOPU3OHTA U T.IL.) U HX
KapTUpOBaHUU B MenkoM u cpelHeM Macuitabe. [Ipu perannHbIX
MCCNENOBAHUAX OTJENBHbIX YYaCTKOB MOTYT ObITE BbIfi€NeHbI CNV-
YaM, Korja NoA3eMHbi CTOK CYLIeCTBYeT, a UH(PUNbTPAIUOHHOE

mnAar Pay TTNALRITY Tw M 119 HAITITAREL VIIAA ATLAA ﬂﬂﬂtfﬂhl’l!tﬁﬂtf'l s alal ¥
NMUTaHKHS NOA3CMHBIX BOA Ha AaHHOM Y4HACTKE NPpaKTHHCCKH OTCYT-

CTBYeT (HarpuMep, TaK Ha3biBaeMbli TpaH3UTHbIH NOA3EMHbBIH CTOK
B pafioHaX pa3BUTHUS C MOBEPXHOCTH MOILHBIX BOJIOYNOPHbLIX TOJIIL).
Bo-BTOpbIX, U 3TO BAXHO NOJYEPKHYTh, B psjie PErHOHOB, 0COOeH-
HO B MONYapUAHBIX H apUAHBIX paiioHaX ¢ HernyOokHM 3aneraHueM
IPYHTOBbIX BOJ| BaXKHOM pacxonHoil craTbeil 6aNaHca rpyHTOBBIX BOJL
ABNAETCS BENMUYKHA UCMIAPEHUS C UX YPOBHS B €CTECTBEHHBIX YCHO-
BUsX. [Ipd CHHXKEHUM YPOBHS BOJbI MIPH IKCILNYaTallMK BOJOHOCHO-
1o N'OPU30OHTA B Npejienax AenpecCHOHHOH BOPOHKH 3a CHET NpeKpa-
[EHUA HCNapeHus TMposBnseTcs Kak 661 “AononHuTeNLHOE” NUTa-
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Hue. [lo cyTu u pusnyeckoMy CMbICTY NOHATHS “€CTECTBEHHbIE pe-
Cypchl” BeIMUMHA UCNApeHUs! ¢ YPOBHS NOA3EMHBIX BOJ SBJIAETCH
UX cocTaBHOHM 4acTbl0. [103TOMY ecTeCTBEHHBIE peCYpChl PaBHBI
noA3eMHOMY CTOKY UMEHHO 3a BbIYETOM UCNAPEHUs C IOBEPXHOCTH
NoJA3eMHBIX BOJI WU Korjia 3toif BeIHUMHON MOXHO npeHedpedb.

CooTHolleHHe TOHATUHH “eCTECTBEHHbIE peCypChl NOA3ZEMHBIX
BoA, “nNoA3eMHBblit CTOK™, “Mofi3eMHbIi CTOK B peKN” U UX BEIUYUH
B pa3/JIMuHbIX JaH A A(GTHO-KINMATHYECKUX U THAPOTE0AOrHYECKHUX
yciaoBHAX noapoOHo paccMoTpeHo B paborax B.M. lllecronanosa
(BomoobmeH..., 1988)

36MHOI0 CTOKAa MOTYT GBITB NPUHATHI Takue Nof3eMHbie BOJAHbIE
CHCTEMbI, KaKk apre3uaHckue OacceiiHbl, ropHo-cKJ1aadarble obnac-
TH, IWUTEI. banaHCOBBIMU paiioHaMU clieflyloUWEero nopsjka Moryt
SBJIATHCA TUIOLIAAY PACNpPOCTPaHEHUs] TOIO MM MHOMO pacCMaTpu-
Ba€MOI0 BOAOHOCHOIO MOPHU3OHTA, BKJIIOYAlOLKME €ro oblacTu nu-
TaHud, CTOKa U pa3rpy3ku. [lpu Gonee netanbHbIX UCCEA0BaHUAX
BbIAENAIOTCA paloHBI 00jiee HU3KUX MOPSAAKOB, HaNpUMeEp pedyHbie
OacceifHbl WY MX 4aCTH, Y4aCTKH Pa3BUTHI TOA3EMHbBIX BOJ pa3-
JIMYHBIX THNOB (BOJB KAPCTOBLIX MACCUBOB, a/NIIOBHANIBHBIX OT/O-
XeHui 1 GpMroBHOMALHANBHBIX paBHUH) U T. . [IpuHLUIILI palioHU-
pOBaHUA TEPPUTOPUHU MO YCIOBUIM GOPMUPOBAHUS €CTECTBEHHBIX
pecypcon NOA3ZEMHBLIX BOR paccmorpeﬂ bl B pa60Tax B.A. Bceronox-
CKOIO H YI D. \l)ldlle.l—l.ﬁﬁ [VSCVOIOZ"SK)/, l"l(lClly, IV 7 I)

Kak yxe oTrMedanoch, rpu peruoHanbHol olEHKe onpeaensoT-
Cs Cpe/IHUe XapaKTEPUCTHUKH €CTECTBEHHBIX peCypCOB NOA3ZEMHbIX

BOA /I AOCTAaTOYHO KPYMHBIX TEPPHTOPUM, a He JVIf OTAENBHOIO
JTOKANEBEHOIO VUQ(‘TKR nn':a'rnuv MeTOnRI nﬁPUPTR REeIUUHHLI NUTA-

WANTFALLRS R SRS RS R L5~ 2 ahawe a4 AN = AN AN 2 = AfS-uaLEA Amams =2 2 =

HUS NOA3EMHBIX BOJ NO ONBITHLIM IAHHBIM HATYPHBIX K HHCTPYMEH-
TaJIbLHBIX HCCNIeAoBaHUH (HanpuMep, NO AaHHBIM JAN3UMETPUUECKUX
HabntoaeHul unu nyTeM pacyera 6anaHca rpyHTOBLIX Boj NO OMNbIT-
HbIM HaOnioleHUIM) UMEIOT OrpaHUUCHHOE UCNONB30BaHUe U 4acTo
0Ka3bIBAIOTCs MPAKTUUECKU HEeMpUeMJIEMbIMU i1 perMOHaIbHbIX
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MCCNEAOBaHKI BBUAY MajOHMCACHHOCTH Takux HabmoaeHui ans
MHOrHX PaHOHOB M CINOXHOCTHA MX 3KCTpanonslyy Ha 3HaYHUTENb-
Hbie TuTowanH. [1o100HbBIE METOIB! MOTYT UCITONIL30BATLCA JIMILB [N
KOHTpPOJIS pErHOHasbHbIX BETMUUH NUTAHUS HOA3EMHBIX BOA 3a UC-
KAIOUEHHEM, KOHEYHO, TeX paiioHOB, Iie ceTh TakMX HabnoAeHuH
CTOJb 3HAYHTENbHA, HTO MOXKET ObITh UCHIONbL30BAHA W A pemo-
HaNbHON OUEHKH ECTECTBEHHBIX PECYPCOB MIOA3EMHbIX B
neHHoro 6anaHcoBoro paioHa.

Paspa6oTtanubie coBMecTHO MHCTUTYTOM BoAHbIX npobnem PAH,

kadenpoii ruaporeonorun MI'Y, I'ocyaapcTBeHHBIM THApONOrHye-
ckiM HHCTUTYTOM U HHCTUTYTOM BCET'MHI'EQO HayuHo-meTonuue-

W ALLEIVE Aanver 3 XA

CKHE OCHOBb! PErMOHATLHON OLEHKH M KapTHPOBaHHA €CTECTBEH-
HbIX pecypCcOB TOA3EMHbIX BOA TMO3BONISIOT IIPOBOANTH UX OLIEHKY B
pasnUyHbIX MPUPOAHO-KNUMATHYECKUX W TUAPOJIOIo-TIyAporeoso-
rHdyecknX ycioBusaX. Taxkue OUeHKH B pa3HbiX Macwtabax # ¢ pas-
ANYHOH 1eTaNbHOCTHIO BBIMIONHEHb! A% MHOrMX peruoHoB Poccuu
1 ApYT'HX CTpaH.

B Tabnnue 3.1 ykasanbl OCHOBHbIE METOABI, LIUPOKO HCIIOJbL3YE-
Mbie B HACTOALIEES BpeM4 I perioHanbHOH OUEHKHY €CTECTBEHHbIX
pecypcoB MOA3EMHBIX BOA. ITH MeTOAb! 6onee NOAPOOHO ONHUCaHb!
B cnieyuanpHoil nuteparype (Kyaenud, 1960; Iloazemubiit cTok Ha
tepputopun CCCP, 1966; ®uaennn, 1980; 3ekuep, [pxamanos, 1982;
[Moazemubiii ctok LlenTpanbHo# 1 BocTouHo# Espornbi, 1982).

Ll
Eavsmiitf s vyvanaug
Knaxbid H3 _ymuun}%b{x METOAOB UMEEeT CBOH NOCTOUHCTBA U

OrpaHHYEHHUs B pUMeHUMOocTH. Bribop KoHkpeTHOrO MeTona pac-
yeTa eCTeCTBEHHbBIX pecypcoB 3aBUCHT OT Uedeil, 3a1a4 ¥ Maciitaba
WCCNeOBaHUA ¥ OT THAPOJIOro-ruAporecnortieckux W aHTpomno-
reHHbIX YCOBHI oueHuBaeMoii Tepputopun. OaHako, BaXHO Moj-
yepKkHYTh ABa obcrostenbcTBa. [lepBoe, ykasaHHbie METOIBI pe-
TMOHANIbHOM OLEHKH €CTECTBEHHBIX PEecypcoB MOJA3EMHbIX BOA He
KOHKYPHPYIOT, 2 JONONHSAOT Apyr Apyra. [losromy Haubonee nocto-
BEPHBIN pe3yabTaT MOXKeT ObITh nonydeH NpH HX COBMECTHOM HC-
nons3oBanvu. MU BTOpoe, BCe ykaszaHHbie B TabnuLE METOALI OCHO-
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BaHbl Ha aHanu3e U 06padoTke (MyTeM aHATUTUYSCKUX PACUETOB HIIH
MOJENUPOBAHUSA) yke UMetoLleiics THAPONOTHYECKOH U ruaporeo-
noruteckol nHGopMAaLUY U He TpeGYyIOT NPOBEASHNUS CTIELMANbHBIX
AOpOrocToA X OypoBbiX ¥ ONbITHO-GUABTPALMOHHBIX paborT. [Toc-
neaHee 06CcToATENbCTBO 00YCNaBAUBAET BECbMA BLICOKYO DIKOHOMMH-
4ecKy1o 3hdeKTuBHOCTh paboT Mo perHoHanbHOM OLEHKE eCTEeCTBEH-
HBIX pECYPCOB IOA3EMHBIX BOJ.

PaccmoTpuM kpaTko Haubonee pacnpocTpaHeHHbIE METOABI pe-
THOHANILHOR OLGHKY €CTECTBEHHBIX PECYPCOB NoA3eMHbIX Bom. Jns
FYMHU/IHOM 30HBI C XOPOLIO pa3BUTOH pedHOM CEThIO INHPOKO HCTMONb-

’I}IPT{‘G ununnmrnuuu runnnnnm_ru NNOreQnoriueckKuil M PTOTI pﬂ{‘_

SlAVE WiILtw iEEFiEAL & r BEILQL WA WAVIIWE E1 B wwWILIIZE IViwd

uneHeHud ruaporpados pek 3a MuoroseTHuit nepuoa (Kyagenun,
1960; ITo1roB, 1968; 3ekuep, 1977). CyutHOCTb €0 COCTOUT B yuere
KOHKPETHBIX THIApPOreonortyeckux ycrnoBuii peuHnix 6acceliHoB u
3aKOHOMEPHOCTEH MOA3EMHOrN0 CTOKA B pEKy U3 BCEX BOAOHOCHBIX
rOpU30OHTOB 30HbI ApEHUPOBaAHUA. Pe)XUM U JUHAMKKA NOA3EMHOMO
CTOKA B PEKH U3 OTACABHBIX BOJOHOCHBIX MOpH3OHTOB, ApeHUpYe-
MbIX pe4HOH CEeThIO, ONpeAeNAIOTCA YCIOBUAMY 3aJIeraHud M NuTa-
HUA [PYHTOBBIX U apTe€3HaHCKWX BOA B JAaHHOM peduHoM Oacceiine
WU €ro 4acTH M MONOKEHHEM MECT pas3rpy3kd MO OTHOLICHHIO K
ype3y pexH. B Tex cnyvasx, korga ApeHUpyeMbie BOAOHOCHbIE rOpU-
30HTBI UMEIOT FHAPABAKYECKYIO CBA3b C PEKOH 1 B NIepuos BeceHHe-
ro nofoBOAbA NPOUCXOAUT MOATIOp I'PYHTOBBIX BOA, HTO XapakTep-
HO AN OONbLUKMHCTBA paBHUHHBIX PEK, pacuJeHeHue ruaporpada
PEYHOro CTOKA Ha MOBEPXHOCTHYIO U NOA3EMHYIO COCTaB/AIOLINE
IIPOU3BOAUTCA C YHETOM MpoleccoB OeperoBoro peryiupoBaHus
noa3zemHoro croxa (Kynenus, 1960).

B0O3MOXHOCTB IPUMEHEHKA 3TOro MeTona o0yCliOBICHA TeM, 4TO
noa3eMHbili CTOK 30Hbl WHTEHCHBHOI'O BOAOOOMEHa B palioHax ¢
NOCTOSHHON peuHOo# ceThio hOpMUpYETCH N0 APECHUPYIOLIMM BO3-
aeiicTBUEM peuHbIX cucTeM. CreaoBaTe/lbHO, ECTECTBEHHBIC pecyp-
Cbl MPECHBIX NOA3EMHbIX BOJ A IyMUAHON 30HbI MOTYT OBITh OXa-
pakTepu30BaHbl BEAWYUHONR NOA3EMHOIO CTOKA B PEKU, onpeaense-
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MOl Ha OCHOBe I'eHeTHYeCKOro pacuieHeHus rugporpada (rugpo-
rpaMMbl) 0011Ero CTOKa peK, ¥ MyTeM BbIACJICHHA Ha HEM TOM YacTy,
koTopas dopMupyeTcs 3a cCUeT APEHUPOBAHHUS BOAOHOCHBIX TFOpU-
30HTOB U KOMILJIEKCOB.

B HeXoTOphiX Chayyasx BENWUUHY TOA3EMHOIO CTOKA MPUONMKEH-
HO MOXXHO ONpPEACNIUTH MyTEM pacyeTa U3MeHeHHs MEeXEHHOIo pac-
X0/]a peKH Ha y4yacTKe MEeXIY AByMs T'HJPOMETPHYECKHMMHU CTBOpa-
Mu. BenuupHa u3aMeHeHus pacxoa pexu Ha 6ecripyTOUHOM yyacTke
(Mnu 3a BbIYETOM CYMMbi pacxoja NMPUTOKOB), ONpeAceHHas B rie-
pHoA YCTORUYMBOI MEXKEHH, OyAeT XapakTepu30BaTh ITOA3EMHBIA CTOK
M3 IpEHUPYEMbIX BOAOHOCHBIX FOPU30HTOB HJIM BEIMYUHY TUTAHUS
NOJ3eMHBIX BOJ 3a CUET MOMIOLLUEHHs peyHoro croka. ['uapomMeTpu-
YyecKre CTBOPBl JOKHBI ObITh BbiOpaHbl TakuM 00pa3oM, UTOOBI
Pa3HOCTh B PacXojaX peKu B EPBOM U BO BTOPOM CTBOpPAX IPEBbI-
IIana CyMMapHylO BEJIMYMHY HOTPELIHOCTH HM3MEPEHHUs pacxoaoB
peku. B pafionax, rae nuTadHue NoA3eMHbIX BOJ OCYyLIECTBISETCH B
OCHOBHOM 3a CUeT MOMIOoLIeHHs MOBEPXHOCTHOIO CTOKA, a TAKXKE B
paiioHax LIMPOKOIo Pa3BUTHS KapcTa yKa3aHHBbIH METo[ MO3BOJISET
pacCYMTh{BaTh NO/IOBbIE BEIHYHHbI ECTECTBEHHBIX peCypCcoB Moa3eM-
HbIX BOJ.

Baxksoe npedMy1eCTBO yKa3aHHbIX METOAOB OnpeaeneHud rnoa-
3€MHOI0 CTOKA 3aKk/ouaeTcs B BO3MOXKHOCTH NONYYEHUs: HX cpel-
HEMHOIOJNIETHHX XapaKTepUCTUK B PE3yNbTATe WCTONb30BaHUS YXke
UMEIOLIHXCS MHAPOMETPUYECKUX JaHHBIX 0 pacxojaMm pek. ITu
METOABI SBASIOTCS OCHOBHBIMH [IPU OLIEHKE MOA3EMHOIO CTOKA U €c-
TECTBEHHBIX PECYPCOB NMOA3EMHBIX BOA B 00M1acTAX ¢ Xopollo pas-
BUTO# peuHOli ceThiO Mpu HAAWYUH JIUTENBHLIX HabmoaeHuit 3a

[ V=% 7.0} | A TIVIOT AT s O T T o 'I'll TXITT Y rev AR LITIT AT N,

PacxogoM pCKH. LACAYCT OTMCTHTD, YTO BCHYHHDBI MOA3CMHOI0 CTO-

Ka, oIy YeHHbIE YKa3aHHbIMH METOIAMH, XapaKTe pU3yIOT €CTECTBEH-
Hble pecypchl I0A3€MHBIX BOJ BCelt 30HbI ApeHUPOBaH K, BKITHOY a0~
el 00bIYHO HECKONBKO BOJAOHOCHBIX TOPH3OHTOB MU KOMILIEKCOB.
JIns Toro YToObi OLEHHUTL €CTECTBEHHBIE PECYPChl KAXKIOTO M3 OC-

HOBHBIX BOAOHOCHBIX OPH3OHTOB 30HBI JPCHHUPOBAHUS, HGOGXO}IH-
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MO MpOaHATH3UPOBATH THAPOrEO0rHYeckre yCaoBus paccMaTpHBa-
€MOro paiioHa — pacnpocTpaHeHue, MOLIHOCTb, JTUTOIOrHYECKHH
COCTaB ¥ MPOHUIIAEMOCTb OTZAEIbHBIX BOJOHOCHBIX CJI0EB — U 0Xa-
PaKTEepU30BaTh CTENEHb YYAaCTHA OCHOBHbIX BOAOHOCHBIX NOPU30H-
TOB B OA3EMHOM MUTAHUH peK.

B psaae cnyuyaeB NpMMEHEHHUE PACCMATPUBAEMbIX METOAOB 3aT-
PYZHEHO W4 HEBO3MOXHO BBUAY cneunpHueckux ocobeHHOCTEH
OTAE/IbHbIX PErHOHOB — 3HAYMTENLHOIO pa3sBUTHA HCKYCCTBEHHOrO
OpOLLUEHHA, UCKAKAIOLIEr0 ECTECTBEHHbIE YCIOBUA PEHHOro CTOKa U
NUTaHUA MOA3EMHbIX BOJ, 3apelyTHPOBAHHOCTH PEYHOrO CTOKA, CYy-
HIECTBEHHOI0 HECOBINAACHUA llUBﬂpKHOCTHOl‘U U NOA3CMHOIo BO-
nocbopoB BeheacTBrie 0COOEHHOCTEH TMAPOTeosOrH4ecKux ycio-
BUii peuHbIx 6acceiiHOB U Apyrux npuuuH. OCOOEHHO BaXHO UMETh
B BHY MCKYCCTBEHHOE peryjiipoBaHUe peYHOro CTOKa, paKTyie-
CKH HCKJIIOYAKOLUIEe BOIMOXXHOCTh MUCMONB30BATh MUAPOSOro-riji-
poreosiorudeckuii MeToa pacuseHeHus ruiporpadoB pek Al pe-
T'MOHaNbHOM OLIEHKH MOA3eMHOr0 CTOKA U €CTECTBEHHbIX PECYpPCOB
noa3eMHubiX Bof. [103TOMY MeTos pacuneHeHus ruaporpados pek
MO)XHO pEeKOMEH10BaTh AJid HeboAbIIUX peuHbix OacceiiHOB, Haxo-
IAUMXCS B €CTECTBEHHBIX ycaoBUsaX. Ha 3aperynupoBaHHbiX pekax
MpH HANWYHK JJIHHHBIX pAnoB HaOmoneHul Ans pacusieHeHus rua-
porpa¢oB ciaeAyeT UCHOAL30BaTh JaHHbIE H3MEPEHUS PACXONOB peK
JI0 Hauana peryJHpoBaHus CTOka. B OTAeNbHBIX ciyyasx Ha Hesape-
T'YAXPOBAHHBIX YHACTKAX PEKH MOXKET ObITh NPUMEHEH METOJ pacue-
Ta NMOA3EMHOI0 CTOKA MO U3MEHEHUAM €e MEXKEHHOro pacxoaa.

I[Tpy a0CTaTOUHO ANHTENLHBIX HAOIIONEHUAX 3 PEXKHUMOM YpPOB-
Heii NoA3eMHbIX BOJ B eCTECTBEHHbIX YCIOBUAX BeTHYMHA MUTAHUS

HBIX BON MOXeT OLITh onpeneneHa nNyTem nﬁnﬂﬁn'l‘u'u U aHa-

FEWNSIAV A WS AFL A RS NSR AR i i e KI8s XE J SANF s 5 AnaE aa

JIA3a JaHHBIX 3THX Ha6mo}_1eupli71. OHa paccuuThiBaeTCA MO OTAEAb-
HbIM CKBaXKHHAM [0 CPEAHEroq0Boi aMIuTyae konebGaHus ypoBHs
(3a MHOTOJIETHUI NEpUOA) C YUETOM BHIA peKUMa MOA3EMHbBIX BOA
M 3HaueHWs BENWUMHbI HEJOCTAaTKA HACHILECHHA WM BOAOOTHAUH
(KoBaneBckuii, 1970). BennunHa BOAOOTAaYU UM HEAOCTATKA Ha-
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ChILEHNA pacCUUThIBAETCA 1O pe3ylbTaraM OIBITHBIX paboT Hiln
onpenenseTcd No MUTEpaTYPHBIM JaHHBIM C KOPPEKTUPOBKOH MX
NpHMEHUTENbHO K KOHKPETHBIM THAPOreONOrHuUeCKUM YCIOBHAM.
[Nocneanee 3HaUUTENLHO CHWXAET TOYHOCTh ONpeeieHHs BeluuU-
Hbl HHQUALTPALMOHHOIO NMUTAaHKHA NOA3EMHBIX BOA W AenaeT ero
BeChbMa ycl0BHbIM. [IprMeHeHe yka3aHHOro MeToga Alls peruoHalb-
HOW OLEHKH WHQUIBETPAUHOHHONO NUTAHHUS CIOXHO, A YaCTO U He-
BO3MOXXHO HM3-32 HeOBXOMUMOCTH 3KCTPanoNALU{ BEJUIMHbI TUTA-
HUA, MOAYUYEHHO# B TOUKe (CKBaXkKHHE), Ha 3HAUMTENbHYIO MOLIALb.

JAng OueHKH NOA3EMHONO CTOKA TaKXKE UCHONb3YyeTCs THAPOAH-
3BeC-

aMHUP(‘VUﬁ 1) PTﬂTT nacuaTa ﬂﬂ(‘Y{'\ﬂﬂ nonzeMHyuHON NOTOKA 110

as AVAXIA AW W ILWKA X IVLi W 4 W, V l’ NS LR Pl IFRALNT S N7 ARNS A TN 1AV 22

THbIM AaHAUTUTUYECKUM 3aBHCHUMOCTAM HNM TIyTEM MOJAETApPOBAHUA.
Pabora 3akmouaeTcs B coope U 06paboTke HMEIOLHUXCS JaHHbIX 110
THAPOreosIorHieckuM napamerpam. I'mapoarHaMHueCKU METOJ
pacuera roToka HHUPOKO MpHMeHseTcs B MPAKTHKe I'MAPOreooru-
YeckuX uccieqoBaHuii. OAHAKO ero UCTNoNb30BaHUe A8 peruoHanb-
HOU OLUEHKH MO/I3eMHOI0 CTOKA onpefiensercs CTeneHblo Tuiporeo-
TOTM4eCcKOl U3YyUEHHOCTH UCCNIeAYEMbIX TEppUTOpHIl (HaTuuUeM H
KOJIHUECTBOM CKBXXHH, 1O KOTOPbIM PAaCCUHMTBIBAIOTCA FHAPOreo-
Joruyeckue napaMerphl). TOUHOCTB pacyeTa noI3eMHOI0 CTOKA 3TUM
METOAOM 3aBHCHUT OT KOJMYECTBA U IPEeACTABUTENIbHOCTU HHOpMa-
LLHH O 3HAYEHHUAX BOJONPOBOAUMOCTH BOAOHOCHBIX NNACTOB U M-
paBIHYECKUX rpaAMeHTOB NOTOKOB 11043EMHbBIX BOJ.

|4 r|
HenoctatkoM ruipoauHaMuuecKoro MeTofa paciera pacxoda

NOTOKA ABNAETCA HEOOXOAMMOCTh BO MHOTHX CIyuYadX OCpeJHEeHUs
eIMHHYHBIX 3HAYEHNH rHApOreonornyecKux napameTpoB, BHIYUCTICH-
HBIX 110 pe3yJibTaTaM ONBITHO-GUABTPALHOHHBIX PaboT, a TaKkxke He-
BO3MOXHOCTb TIONy4€HUs NpeacTaBneHua 00 H3MEHYHMBOCTH Xapak-
TEPUCTUKU TNOA3EMHOIO CTOKA B MHOIOMIETHEM paspese.

BMecTe ¢ TeM 3HaueHuHe MMAPOAMHAMHUECKONO METOAA B Aafb-
HeHimem OyeT BO3pacTark BBUAY COKpalleHHs TEPPHTOpHIi ¢ ecTe-
CTBEHHBIM PEKHMOM NOBEPXHOCTHBIX M TOA3EMHBIX BOA M COBEp-
LIEHCTBOBAHUEM METOJ0MOTHH MMAPOAMHAMUYECKOrO aHaNu3a Tep-
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Puc. 3.1. Kapra noazemuoro croka Lientpansnoi n Bocrounoil Espons: (parvient)

1-3 — cpemine rofoBkie SHAYEHHA MOMVIH MOA3EMHOTC CTOKR, alexd: 1 —05-1,2 - 1-2, 3 —2-3; 4 M30mMHuM
KO3bHLKMENTA NOTIEMHOrD CToKa, % OT 0CaaKOB. 5-8 -~ BOMAOBMELLAIGIIME NOPOAEL § — NMPEMMYLUECTRENHO NECHaHbie
(meckn, NecuaHmc), 6 — TIECHAHO-IMMHACTSIE (I7IMHMCTHIE NECKH, CynecH, IEBPUTEN), 7 — NECHAHO-IIIHHMCTHE C
EPYMHOOG/IOMOMHBDH, & NPEHMYILECTBEHHO  KAPBOHATHER (MIBCCTHAKH, JONOMHILY); § — YUACTHE BOTOHOCHBIX
FOpIIOHTOB (KOMIUTEKCOE) B (DOPMHPOBAHHM NOMEMHOTO CToRa: @ — ocwostoe (Gomee 50%), 6 - momumHeHHOE:
10 — perviomavibibie 0GAacTH maTanis [yGoKux Tomenibx Boj; 11— o0BnacTy (YYACTiH) BOCXONALIEH PEIFPY3KI rmyBoKHY
NOfeMHBIX BO, 12 — FDAHMIBI OCHOBHAX BOIOHOCHBIX KOMIITEKCOB; 13 — IDAHMLIEL PACHETHETR YYACTKOB (OLEHKA BETHHIH
MHTAHHSA W PAIPYIH CTyBoKKX NON3EMHBIX BOTL); 4 — TDaHMLbl PErHOHAIBHBIX OOMACTEH MHTAHNA MOIEMHBIX BOX SOHEL
ryBoKoro CTOKA
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PUTOPHY, B HACTHOCTH, C HCHONB30BAHUEM COBPEMEHHbIX KOMIIbIO-
TepHBIX NPOrpaMM M reOMH(GOPMaLIMOHHBIX TEXHOJIOTHH.

Cpeau BHINOIHEHHBIX ONyONMKOBaHHbIX paboOT Mo peruoHalb-
HOH OneHKe M KapTUpOBAHHIO €CTECTBEHHBIX PECYpPCOB ITOA3EMHbIX
BOA CIlleAyeT B MepBYIO ouepeAb Ha3BaTh KapThl MOA3EMHOIO CTOKA
TeppuTopHu OpiBitlero Coserckoro Coto3a B Maciutabax 1:50000600
u 1:2500000, kapty noasemHoro ctoka llentpansHoii 1 BocTouHoi
Esponpt maciitaba 1:1500000 u HeaaBHO BblleALNYIO W3 MevaTH
KapTy FHAPOreoIOrHYECKUX YCIOBHH M OA3EMHOIO CTOKa 3eMHOI0
mapa B macuitabe 1:10000000. TlocneaHue aBe KapThl COCTaBJIEHH
M OTPeAaKTHUPOBaHbl MeXAYyHApPOAHOH FpyNno#i 3KCneproB o4 py-
KOBOACTBOM M MPH HENOCPEACTBEHHOM aKTUBHOM Y4acTHH pOCCHI-
CKHX CMellMaNiCTOB B COOTBETCTBHU C TpoekTamu MexayHapoa-
Hoii ruaponoruveckoii nporpammbl JOHECKO. Ha pucynke 3.1
(Bkneiika) B KauecTBe MpuMepa npuBeaeH pparmeHT Kapthl LleHT-
panbHoi U BoctouHoit EBponsl B macwutabe 1:1500000 u nerenna
kapThl. B Hauane 90-x rogoB aBTOpOM HacTtodlleli MOHOrpaduu
COBMECTHO ¢ yueHwiMHu KanudopHuiickoro yHuepcuteta CLLA
(J1. OBeperrt, C. Konnuu 1 ap.) Oba cocTaBneHa u onybaukoBa-
Ha Kapra nmogzemHoro croka Kanudopaun B macurabe 1:2000000
(puc. 3.2, BkieHka).

[MpUHUUDHATBLHBIM OTIMYKMEM YKa3aHHBIX KapT NOA3eMHOIO CTO-
Ka, & TAK)KE aHANOTMYHbIX N0 COAEPKAHUIO KapT [TOA3eMHOro CTOKa
pa3nuuHoro Maciuitaba oTAeNbHBIX apTe3uaHckux bacceiiHoB Poc-
CHH, OT BCeX paHee ONnyOJMKOBaHHBIX THAPOICONOrHYECKHX KapT
ABNAETCA TO, YTO HA HUX BAEPBbIC NOKa3aHbi PErHOHAIbHBIE KOJH-
yeCTBEeHHbIE XapaKTEPUCTUKH €CTECTBEHHBIX PEcypcoB MOA3eMHbIX

BoZ (B 1/c'kM?) ¥ MX poib B 001IeM BOAHOM OanaHce u oOLIMX BOJI-

HbiX pecypcax (B nporeHTax OT aTMoc$epHbIX 0CAAKOB 1 B IpOLEH-
Tax OT CpelHEMHOI0JIeTHEro PeYHoro CToKa).

KapThi H03eMHOIO CTOKA MO3BOJAIOT peiliaTh cheAylole BaxK-
Hble TIpAKTHYECKHE 3a/1auM, CBA3aHHbIE C KOMIUIEKCHBIM MCNOb30-
BaHMEM U OXPaHOH BOAHBIX pECypCOB:
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— ONpeAeNsTh eCTECTBEHHbIE pecypChl IPECHBIX MOA3EMHBIX BOJ
JJIA OLIEHKH ¥ NpPOTHO3a MepCrleKTHB HX UCCeAOBaHHA B OTAENb-
HbIX perHoHax;

— onpedensaTh BeJUUHHY MUTAHWA MOA3EMHBIX BOA NpU perHo-
HanbHbIX OLIEHKAX HX 3KCNIyaTalHOHHbIX pecypCoB;

— onpedeNnsTh BeJIMUHHY MOJA3eMHOI cocTarifgiouieii pedyHoro
CTOKa, Kak Haubonee yCTOHYMBOH YaCTH pecypcOB NMOBEPXHOCTHBIX
BOJ C LEeJNIbio MIPOrHO3a BO3BMOXKHBIX H3MEHEeHH#i peuHoro CToka noj
BIUSAHUEM MHTEHCH(HUKALHK OTOOpa MOA3EeMHbIX BOI;

— onpeAensiTh BEJHYMHY MOJA3EMHOr0 CTOKAa KaK 3JleMeHTa BOJ-

unrn Ao T TTINVR ATTAIATIINIIOL. TTAA mOANALIIILE ATY AL ITIN
HOIC ua.uanua lllJl’l IIUIJUIIUI\II’IDDU!VI 1id annpupannn l\UlVlllJlUl\Ul"lUlU

HCIIONIB30BaHUA U OXpaHbl BOJHBIX PECYPCOB OTAENbHbIX PErHOHOB.

AHanu3s pe3ynbTaToB BbINONHEHHbIX HeeneaoBadni (TloazeMHbli
ctok Ha Tepputopur CCCP, 1966; 3ekuep, 1977; IloazeMHbli CTOK
LlenTpansHoii 1 Boctouno# EBponbl, 1982) mo3sonun BCKpbiTh OC-
HOBHbIE 3aKOHOMEPHOCTH (OPMHPOBAHUSA MOA3EMHOIO CTOKA, KO-
TOpbl€, KOPOTKO, CBOAATCA K ClEAYIOUIEMY:

— pacnpejenieHHe OCHOBHBIX KOJNMUECTBEHHbIX XapaKTepHUCTHK
MOA3eMHOI0 CTOKa OTANYAeTCAd pe3KOi HeOAHOPOXHOCThIO U YETKO
BhipaXeHHOH AH(¢EpeHUPOBAHHOCTLIO 10 OCHOBHBIM JaHaad-
THO-KJIMMATHYECKUM 30HAM U Me0N0ro-rUApoOreoNoriyeckuM cTpyk-
TYypam;

— 6onee 80% o6iero noa3eMHOro CToKa puypoqeﬂo K H30bI-
TOYHO yBJ d}l(HCHHOH BJICDKHUH 30HaM, OKOIJIO lb/o CTOKa (pUpMH-
pyeTcs B 30He HeAOCTAaTOYHOrO YBAAXHEHHS U ML OKono 2% —
3acy LJIMBOji 30HE;

— HA paBHUHHBIX TEPPHUTOPHAX (HA TEPPUTOPUH KOHTHHEHTAlb-
HEBIX nna'w’nnnm\ YﬂnHKTPnl-ln QHKOHOMPI‘\HOP na(‘nnpnpnenue nmana-

Aar2AJn 22J2¢32 iva L wde bl d (AN LA RIS LW €22 A SBT3 228

METpOB MOA3eMHOI0 CTOKA B COOTBETCTBHH C oﬁmemnpombm BO3-
AelicTBueM KiiMaTHyeckux akropos. Ha 3tom doHe nanbGonee pe3s-
KO MpPOABNAIOTCA MECTHbIE H3MEHEeHHUd MOA3eMHOro CTOKa,
o0ycnoBlieHHble 0COOEHHOCTAMY NeOPUILTPALUOHHON Cpelibl 30HbI
WHTEHCHBHOro Bonoo0MeHa;



98 lasa 3

— B FOpHO-CKJaAuyaThix obnacrTax pacnpefeneHue BeTHUHHbI
NOA3EMHOI0 CTOKA onpeaenseTcs pe3kMMyU U3MEHEHUsIMHY THIA reo-
(GunbTpalMOHHbIX cpel ¥ oporpadruecKuM YBEITHUEHHEM OCAJIKOB
C BBICOTOM MECTHOCTH;

BIIUAHUE OKa3biBaeT KapCT, HIMpOK pa3BUTHC XOPOLIO NPOHHULAC-

Mep3ibIX MOPO/.

PesynbTaTh! BhINONHEHHbIX MCCiENOBaHM oripeaeisioT Heob-
XOAUMOCTh pa3paboTky HayuHO-METOAMYECKUX OCHOB MPOrHo3a
peCypCcoOB MOA3EMHBIX BOJ KaK KOMIIOHEHTA OKpy»XKatollleil cpeibl B
pa3NUUHbIX NPUPOAHBIX W AHTPOMOTeHHbIX YCNOBHIX B KauecCTBe
OCHOBHOI npobieMbl COBpeMEHHBIX HayUYHbIX MCCTEeA0BaHUi B 00-
JIaCTH TUAPOTCOIOTHH.

Ora npobiema BKAKOUAET pellleHHe CneayoLnX TeopeTUIECKUX
¥ NPAKTUYMECKHUX 3a/a4:

— pa3paboTrarb MeTO/Ibl MPOrHO3a PeCypcoB M KaueCTBA NOA3CM-
HbIX BOJl B YCIOBHAX WHTEHCH(HKALIMK XO3RICTBEHHON AeATesNbHO-
CTH U BO3MOXHBIX U3MEHEHHH KIUMATA;

~ paspaboTarb TEOpHIO ¥ METOAONOTHIO MPOTHO30B HEraTHBHBIX
MOCNEACTBI B OKpy>Katoileii cpefe, BbiI3BaHHbIX TEXHOMCHHBIM BO3-
NedCTBHEM HA NoA3eMHbie BOAbIL;

~ paszpaboTarh NpUPOAOOXPaHHbIE OrPaHUYEHUd HHTCHCH(pUKa-
1M1 0TOOpa MOK3EeMHBIX BOJ;

— COBEepPLIEHCTBOBATb MeTOJbl OLEHKH 3alIMUICHHOCTH MOA3EM-
HBIX BOJ OT 3arpsA3HeHus;

— MOBBICUTh CTeleHb UCMONb30BAHUA MOA3EMHBIX BOJ IyTEM MX
MCKYCCTBEHHOIO BOCIIOIHEHUS 3a CYET NOBEPXHOCTHBIX BO/,

— pa3paboTaTh 4 BHEPUTh B NPAKTUKY NPHPOAOOXpaHHbIE KPH-
TepHu, onpeaensdioulde JoNyCTUMOe BiausgHue oTbopa nog3eMHbIX
BOJ Ha Jpyrve KOMMOHEHTHI OKpYKatllled cpefbl, a Takxke A0nyc-
TUMOE BIUAHHE TEXHOMCHHO 1eATEIbHOCTH Ha peCypechl U KauecTBO

10A3€MHBIX BOI.
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— pa3paboTaTb U BHEAPUTb TIPHUHHUITB! BEAESHHS MOHHTOPHHIa
MOA3EMHBIX BOJ B Pa3iUyHbIX MPUPOAHO-KIHUMATHYECKNX H aHTPO-
MOreHHbIX YCAOBUAX KaK COCTABHOH 4acTH OOLIEr0o MOHHUTOPHHra
BOAHBIX PECYPCOB M OKpYXalolwieH cpeanl.

Pewienne yxazaHHbIX 3aa4 Oymer Ge3ycnoBHO cnocob6cTBOBATH
AajibHeHLIeMy pa3BUTHIO YYEHUS O pecypcax MOA3eMHbIX BOJ U NOJ-

3CMHOM CTOKC.



I'nasa 4

POJIb MOJA3EMHBIX BOJI B BOJJHOM
N COJIEBOM BAJIAHCE MOPEN
" KPYITHBIX O3EP

4.1. CoBpeMeHHbIE IPEACTABJICHUS
0 10J3¢€MHOM CTOKE B MOPSI

Th{0 KOMIUIEKCHOH MMAPONOro-ruAPoreoiornieckoi npodiemsl usy-
YeHUS MOA3EMHOro BogooOMeHa Mexay cyuieil u mopem. Iloazem-
HbiH BOJI0OOOMEH BKJIIOMAET JBA NTPOTUBOMNOJOXKHBIX U HE SKBUBaJIEH-
THBIX fpoLecca: MOA3EMHBIA CTOK B MOPE U HHTPY3HS MOPCKUX BOJ,
B Oepera.

JTa riasa NMocesilieHa pa3rpyske NoA3eMHbIX BOA B MOPA, TO €CTh
TOW YacTH NOA3EMHbIX BOJ, kKoTopas (GopMUpyeTcs Ha Cyllle ¥ pas-
rpy>kaeTcs B MOPsi, MUHYS PEUHYIO ceTh. [loa3eMubiii crok B MOps
dopmupyeTcs B 06BOAHEHHOMH ToNUIEe fopo] OGeperosoi 30HbI B pe-
3ysnbTaTe MX APEHUPOBAHUA MOpPEM. 3TOT Mpouecc NPOUCXOJUT B
OCHOBHOM TNOCTOSHHO BO BpPEMEHHM U TOBCEMECTHO 3a MCKI/IHOYEHH-
€M HeKOTOpbiX 00sacTeil ApKTUKH, U OCOOEHHO AHTAPKTHKH, CJO-
YKEHHBIX MHOTOJIETHEMEP3JIbIMU NOpoaaMu 0O0JIBIIIOH MOUIHOCTH.

HccnieqoBanus BHeApPEHUS MOPCKUX BOA B Oepera — camocros-

b3 4 X OOy

TECJIbHAA 3
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BOg03ab0poB noa3eMHbIX BOA. Hanbonbliuit OMNBIT TEOPETHUESCKHX
M TIpUKNaaHbIX pabor B atoi obnactu umeerca B CLUA, Kanane,
Snonuu, Huaepnangax, @panyun. MHorue Hay YHbie MEX 1y Hapo/i-
Hble KOH(pEPEHLMH U CUMMNO3UYMbl TOCBALLAIOTCSA MpobneMe HHTPyY-
33U MOPCKUX BOJ B BOJOHOCHbIC TOPH3OHTHI.

WHTpY31a MOPCKUX BOJ B O€PEroBbIX 30HaX B NPHUPOAHBIX yCliO-
BUAX NMPOUCXOAMT Ha OrpaHMUEHHBIX TeppuTopUax. OHaKo, B Hapy-
IIEHHBIX YCIOBUAX 3TOT Npolecc ycuaupaercsa. Bo MHOrUX ciiyyasx
3HAYMTENbHDBII 0TOOP NOA3eMHBbIX BOA B OeperoBoii 30HE BhI3bIBACT
npuTok {(MHTPY3UI0) MOPCKHX Boa B bepera. CiieoBaTeNbHO, HHT-
py3Us MOPCKUX BOJ B BOAOHOCHBIE TOPHU30HTBI MOXET ABNIATHCA CE-
pBE3HOI Yyrpo3oli NUTLEBOMY BOLOCHA0XKEHHUIO.

B pa6ote u3BecTHOro ucnasckoro yuesoro J. Kycroano (1982)
OTMEYaeTCd, YTO B NPUOpeKHbIX palioHAX MOCTOSHHOE 3aMELIEHUE
NpecHbIX MOA3EMHbIX BOJ COJIOHOBATBIMU UJIH CONICHBIMU MO BIIUs-
HUEM 3KCTyaraluy, 0cobeHHo B cyOMapHHHOI yacTH riuybokux
BOJOHOCHBIX I'OPU30HTOB, BBI3bIBaET W3MeHeHUs OanaHca nog3eM-
HBIX BOJI, YTO HeOOXOAMMO YUMTBHIBATh NPU MOJCYETE MUX 3aracos.
BaxxHblil acriekT MCCIEAOBAHMIA B 3TOM HanpaBieHUH — U3YUEHUE
MPOLECCOB (PUIUKO-XUMUUYECKHUX B3aUMOACHCTBUH, BO3ZHUKAIOUIMX
npyH CMELIEHNH MOA3EMHbIX U MOPCKUX BOJl PasIMUHOrO COCTaBa.

OnHako BepHemcs k npobsieMe, 0603HaueHHOMH B Ha3BaHWUHU ITOH
M1aBbl — POsiM MOA3EMHONO CTOKAa B BOJIHOM U CoJieBoM DanaHce Mo-
peil ¥ OKeaHoB.

CybMapuxHas pa3rpy3ka B MOPS M OKeaHb! SBAIETCA HaUMEHee
M3YUYEHHbIM 3JIEMEHTOM CYLIECTBYIOUIErO M MEPCMEKTUBHOTO BOJ-
HOIO W cojieporo OanaHca Mopeil. MoxHO Ha3BaTh JB€ OCHOBHbIE
IpHYKHHBI TAKOTO MONOKeHHA. Bo-NepBbIX, NPUTOK MOL3EMHBIX BOJ,
ABJAETCH €AMHCTBEHHBIM KOMIOHEHTOM BOAHOTO OanaHca Mopei,
HEMOAAIOLIUMCS MPIMBIM H3MEPEHHAM, a AAHHBIE 711 XOpOoL1o 000-
CHOBAHHBIX PacyETOB MOA3EMHO cOCTaBAsOWEH BOAHOIO bananca
00b1uHO oTcyTeTBYeT. Jlo mocneanero Bpemexy He Obina paspabora-

-~ 2228/ w22 B ] AW 11 XY

Ha METOANUKaA TaKUX PaCUdCTOB. B T0 %e BpEMA be3 JaHHbIX O MO3EM-
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HOM CTOKE BOZHbIH OGajlaHc OTAENbHbIX MOpeil U OKkeaHOB U MHpo-
BOT'O OK€aHa B LIEJIOM OCTaeTCs HE 3aMKHYTbIM.

Bropas npuurHa, Mo KOTOpOil NOA3EMHbI CTOK OCTAETCA MJIOXO0
M3y4E€HHbIM KOMIIOHEHTOM BOAHOIO M CcoJjieBOro 6ananca Mopeii u
OKEaHOB HOCHUT CYOBEKTURHBIA Xapakrep. MHOIMe rofbl U gaxe ae-
CATUJIETHUS TUAPOJIOTH, 3aHUMAKOLINECS U3YUEHHEM BOJHOIO OanaH-
ca MCXOJWJIM U3 TOr0, YTO IOA3E€MHbII CTOK fABAsSETCS HEOONBLIMM
[0 BEJIMYHHE JIEMEHTOM BOAHOIO OanaHca (MO CPaBHEHHUIO C IPYTH-
MH €0 KOMTOHEHTAMH) U NOITOMY €TI0 MOXHO OMPEAeNIUTh, HCMOJb-
3ys1 YPABHEHHME CPEAHEMHOIOJIETHErO BofiHOro 6ananca. MHbIMH ciio-
BaMH, 110 KX MHEHHIO, IO/I3eMHbIH CTOK MOXKET ObiTh OflpeeieH Kak
Pa3HOCTb MEX Y CPEAHEr0JOBLIMH BETMYMHAMH aTMOC(epHbBIX 0CaI-
KOB, HCTAPEHHEM U PEYHBIM CTOKOM. PaccunTanHas Takum o6pazom
BEJINYMHA MOA3EMHOIO CTOKA MOMHOCTBIO 3aBUCHT OT TOYHOCTH OLIEH-
KM CPEAHMX BEJIMUMH OCAAKOB, UCNIAPEHUA U PEUHOI0 CTOKA M BKIIIO-
yaeT B ce0s BCe MOrpeliHOCTH X ONPEENICHHS, KOTOPbie B CYMMeE
4YacTO MNPEBBILAKOT 3HAYeHHE MOJA3EMHOIO CTOKA HENOCPEACTBEHHO
B MOpA.

Ilpn Takmx pacyerax MX aBTOPbI MONYYarOT HE BEJIMYUHY NOJ-
3€MHOr0 CTOKa, a MOA3EMHBI CTOK, “CMelIaHHbIi™” cO BCeMH O1IHO-
KaMH ONpeacaeHUss OCHOBHBLIX KOMIIOHEHTOB BOJAHOro 6ananca, 31o
NPHUBOAKIO K HEBEepPHLIM BbiBOAaM. Haubonee HarasaHbIM npuMe-
POM B 3TOM OTHOLIEHHUHM MOTYT CIYXXUTh paHee BbIMOJHABHINECS
(npumepro ao 1970 1) uccneaosaius soanoro Ganavca Kacnuii-
CKOTO MOPs, rie MO AaHHbIM pa3HblX aBTOPOB, UCMOJb3YIOLIRX
M3JIOKEHHBIA BBILIE MPHUEM pacyeTa, 3HAYEHUSA MOA3EMHOr0 CTOKa

pasznnyanuce moutu B 150 pas.

Taxkolt noaxon NpeAcTaRALETCS NPHHUMNUANLHO HEBEPHLIM,
IMEHHO MOTOMY, UTO MOA3EMHBbIA CTOK B MOpe OOBIUHO SBNAETCH
HEOOJLIIUM MO CPABHEHHIO C APYTHMH NEMEHTaMH BOAHOIO Ga-
naHca (aTMOc(epHbIMH OCaIKaAMH, UCTNIAPEHHUEM, PEUHbIM CTOKOM)
BaXXHO ONPEAEAUTh €ro HEMOCPEACTBEHHBIMM THAPOre0JIOrHYECKH-

MH MCTOJ1aMH.
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HccnegopaHus MOA3EMHOrO CTOKAa B MOps HE OTVIMYalOTCA IPHH-
HUMMHANBHO OT U3YUEHHUS pa3rpy3KH MOA3EMHbIX BOA B KPYITHbIE O3€-
pa, I03TOMY BCE CKa3aHHOE Bbillieé U HHXKE B MOJHOHA Mepe OTHOCHUT-
Cs U K BOAHOMY Dbanadcy o3ep.

3HaYUTELHBIM TOJYKOM K NOCTAHOBKE W PA3BUTHIO UCCJIETOBA-
HUH MOA3EMHOr0 CTOKA B MODPS B MOCJIEAHNE TOAbI MOCTYXUJIHK 3a1-
pOCh! MPAKTHKH MO “nipobrieMe BHYTPeHHUX MOpel”. CylHOCTh 3TOH
MpoOieMbi COCTOUT B TOM, YTO BO MHOTUX BHYTPEHHUX MOpAX (MTpex-
ae Bcero KacnuickoM 1 ApajibCKOM) U KPYMHBIX 03epax NnpoMmcxo-
JAT 3HAYMTENbHbIE U3MEHEHHUS YPOBHA BOIbl, 0OYyCHNOBJIEHBIE KaK
eCTeCTBEHHBIMH (pakTopamMi, TaKk W MHTEHCHBHONH XO3AWCTBEHHOH
JeATebHOCTBIO Ha BofocOopax. Berasa 3a/1aua M3yueHus COBpEMEH-
HOMO U MEPCNEXTUBHOTO BOJHOrO U COJIEBOro 6anaHcoB 3THUX BOJO-
€MOB H, CJIe[JOBATENbHO, OLIEHKH POJK NMOA3eMHbIX BOa B GOPMHPO-
BaAHHH ITHX 6anancoB. [1pn 3ToM JOMKHO OBITh HCCIEN0BAHO BIIMS-
HHE MOA3EeMHBIX BOA HEe TOJIbKO HA BOAHbIA M CONeBOi OanaHchl
BOJIOEMA, HO H Ha OCOOEHHOCTH €ro rmApPOXUMHUYECKOro, TemMnepa-
TYPHOTO U ruApobHonoryueckoro pexnumoB. K HacTosiieMy BpemMe-
HH HAKOTJIEH 3HAYMTEJIbHBII OMBIT UCCAEJOBAHUI MO KOJTUYECTBEH-
HO#i OLIEHKE NOA3EMHOI0 CTOKa BO BHYTPEHHHUE U OKPaHHHBIE MOPS
M KpynHble o3epa. OCHOBHAA 3a7a4a 3TUX UCCIEeOBaHMHA — n3yue-
HUe 0CcoDeHHOCTEH U 3aKOHOMEPHOCTEl NPOLECCOB BOAHO-COIEBO-
ro o6MeHa BofoeMa ¢ Cylleii, a Takke 060CHOBaHME MPOrHO3a U3-
MEHEeHHH MoJ3eMHOIi cocTaBigtoledl BOAHOrO DanaHca Moj BJMs-
HHUEM BCE BO3PACTAIOLUEH XO34iCTBEHHOM N€ATEABHOCTH.

Heobxoaumo ocobo oTMETHTh, UTO MOA3EMHbIE BOAbl, CHOPMHU-

pOBaHHbIE Ha Cyllle M pa3rpysxaiouimecs B 6eperoBoit 30He Mopeit u
MHOPUX CITvuagX OKa3kIRAIOT IHAUUMTENBHOE RIHWSHUE
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Ha FMAPOXUMHUECKHIA, MMIPOreonornueckiii 1 TeMneparypHblit pe-
YKMMBI MOPCKOii BO/IbI B Geperosoii 30He, a Takxe MOTYT BJIHATL HA
MPOLECC CeUMEHTALIMH.

HecMoTrps Ha To, UTO MOA3EMHBbIA CTOK OCTaeTCH TPYAHOOMNpEe-
JIMMBIM M ¢1ab0M3YYEeHHBIM KOMIIOHEHTOM BOJHOIO M COJEBOro Oa-
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naHca Mope#, crieHanucTbl JODKHBI OTBETHTbL HA PAA CIOXKHbLIX
BOMPOCOB: KaKKM fBJigeTcs 00beM pasrpyxaromeics Boabl, oka3bi-
BaeT JiH OH 3HauMTe/bHOEe BIAMAHME HA BOAHbIH M coneBoll HanaHc
MOp#, KakUM 00pa3oM M3MEHHTCS MPHTOK MOA3EMHBIX BOA B Oyay-
111EM B pe3ynbTaTte BO3MOXKHbIX U3MEHEHUH KJIUMaTa U yBeIHUYECHHA
TeXHOTeHHOM Harpy3ku B 6eperoBoil 30He, 10 KaKkoil cTerneHu Heob-
XOUMO YUHTBIBATH NMOA3EMHYIO COCTABIIOLLYO TIPYU U3YUEHHUH CO-
neBoro u TemoBoro 6ananca Mopeit 1 OKeaHoB.

Bblie paccmaTpuBanuch B OCHOBHOM FHAPOJIOrHUECKHUE Npobiie-
Mbl, CBSI3aHHBIE C U3YUEHUEM NMOA3EMHOIO CTOKA B MOPA. YKaXKeM M

OCHOBHEIe rUApOoreonoryueckue npodbineMsl, peuieHue KOTophlx ca-
a ' dh W
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MbIM T€CHbIM 00pa3oM cBS3aHO C HeOOXOIUMOCTLIO U3YUEHHS Mox-
3eMHOI'0 CTOKa B MOPs MK B osiee IMPOKOH NOCTaHOBKE, MOA3EM-
HOIMo BOAOOOMEHA CYLIU 1 MODH.

Kak y>e ormedanocsk, MHorue Boo3abopbl noa3eMHbIX BOJ pac-
NOAOXKEHBI Ha MOPCKUX MobepexbaX, U YCI10BUS UX paboThl BO MHO-
roM ONpPEeAenstoTCs XapakTepoM B3aMMOACHCTBUS NOA3EMHbLIX M
MOpCKHX BOJl. B Takux ycinoBuaXx uccliefjoBaHHs B3auMopelicTeus
MOPCKMX W MOA3EMHBIX BOA B NPUOpexXHbIX paiioHax MPOBOAAT C
Lie/ibIo Oonpezie/ieHUs Hanbonee oNTUMaNbLHOro 1e6uTa Boao3abopos,
IKCIUTYaTUPYHOLUMX NMOA3EMHbBIE BOAbI Ha mobepexbaXx. B pesyabrare
MHTEHCUBHOI1 3KCIlyaTaliuy TakKUX BoA03ab0poB BO00OOMEH B CHUC-
Teme “Mope — 1o 3eMHble BOALI” U3MeHseTca. BaxkHaa 3anauva, cro-

aitina nmano ™ ANANTIATRITY honona:rua FIATAAAAITING PAJTN xn: ]
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paszaeiia “npecHas MoA3eMHas BOJa — CojicHas MOPCKas Boaa” U, clie-
JIOBaTEeLHO, NPOrHO3MPOBAHME KauyeCTBa BOJABI BOA03a60poB MOJ-
3€MHbIX BOJl, PAaCMONOXKEHHBIX HA MOPCKHX MOOEpPEkKbAX.
Tlon3eMHbl# CTOK B MOpst — BaXHbli noka3areis pecypcos Noj-
3¢MHbIX BOA. B npumMOpcKkUX paiioHax HeLOCTATOK B MpecHOi Boae
Xopolliero kauecTBa B pAAe cilydaes MOXKHO 3HaUMTE/IbHO YMEHBIIHTH
WY JaXe NOKPBITh MOJHOCTBIO 3a CUET UCMOJIb30BAHUS MOA3EMHbBIX
BOJI, KOTOpbIe B HacToAmee Bpems “Becrnosie3Ho” cTeKaroT B Mope.
B HeKOTOPBIX CTPAHAX Y)KE HUMEETCA MONIOKHUTENbHbBIA ONBLIT UCMONbL-
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30BaHMS BOJL KPYNHbIX CYOMapUHHBIX UCTOUHUKOB, pa3rpyKaroimx:
Csl B MOPE HeJaneko oT 6epera, a TakKe OoNbIT IKCIyaTaluuy cKBa-
XHH, NpoOypeHHbIX Ha Wenb(e U BCKPHIBLIMX MPECHBIE MOA3EMHbIE
BOJbl A1 BOJOCHAOKEHHUA MPUMOPCKUX HACENEHHBIX MYyHKTOB.

B cneuuansHo#t auTeparype onMChLIBAIOTCA MHOTOYUCTIEHHbIE
cllyuau NMPaKTUYECKOro MCMojib30BaHUA BOJA CYOMapUHHBIX UCTOY-
HUKOB, a TAKXe OTHAE/bHbIX CKBAXHKH, MPOOYPEHHBLIX B MOPAX, I
uenei BogocHabxennd. [lpuBenem anllb OTAECNbHBIE TPUMEPDI.

Bonbwoe pazsutie CyOMapHHHbIE HICTOYHUKH NOAYYHAHN HA MO~
BOJHbIX CKJIOHAX OCTPOBHLIX CUCTEM C APKO BbIPAXKEHHBIM TOPHBIM
penbedom (Iapaiickue, PunnunnuHckue, bonbine AHTUNILCKKUE OC-
TpoBa, bonbuoi 3ouackuii 1 Manwiit 3oHnckuil apxunenary).

OnuH n3 Hanbonee KpynHbIX B MUPE CyOMapHUHHBIX MICTOYHHUKOB
pacnonoxeH y 6eperos ocTpora Amaiika, rae oOHapykeHa Lenas npe-
CHOBOIHadA “peka” ¢ pacxonoM 43 m*/c. DTOT HCTOUHHK OOHAPYXKEH
B 1600 M ot Gepera, Boaa “npoOUBAETCA” K MOBEPXHOCTH MOPA €
r1yOuHbI 256 M,

Haubonee 6oraro noaBoAHbIMHU BbIXOAAMH NOA3EMHBIX Bog Cpe-
JU3eMHOE MOope, e CyOMapHHHbIE NICTOYHMKH NPUYPOUEHBI K Tpe-
IYHAM M KaPCTOBLIM KaHanaM B ropHbix nopoaax. B dreiickoM Mope
BOJIM3HM FOTrO-BOCTOYHOIO Nodepexba ['peunn obHapyken CyOMapuH-
HbIH MCTOUYHMK NPECHOH BOABI ¢ OONBLIMM PACXOAOM.

Tonbko y 6eperos AApuaTnieCKoro Mops HaCUUThIBAETCS OKOJIO
700 cyOGMaprHHBIX UCTOYHUKOB.

B CpeaunszemMHoM Mope U3BECTHBI HCTOYHHUKH HA 3HAYMTENIBHbBIX
rMyOuHaX, NPAYPOYEHHBbIE MMAaBHLIM 00Pa30M K 30HaM JIOKAIbHBbIX
TEKTOHHUYECKUX HapylIEHHil B KapCTOBle otnoxeHuax (y r. Kanusl
Ha miybune 165 M, Can-Pemo — 190 M, B 3anuBe Ceatoro N lvu‘ip'i‘ﬁﬁa

—700 m). B Iunapckoii npuMopcKoii KapCTOBOil MPOBUHIIMHK HA NPO-
TAXKeHnH 420 KM BIonb OeperoBoi JTMHUK OOHapy* eHo 32 BbIX0AA

OTACNbHBIX W IPYMMNOBbIX CYOMapUHHBIX HCTOUHHUKOB.
B ("nenuzeMHnM MODPE REIXOAb! evﬁmanunnmx UCTOUHHUKOR He-

pCAKO CTOJIb 3HAYHUTCINIbHbI, YTO 06pa3ymr LHCIBbIC ﬂpeCHOBOﬂHble
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notoku. Tak, B pailoHe ycTba pexn PoHbI Ha 1He MOPs 0GHAPYXEHBI
cyOMapUHHBbIE MCTOUHHKH, GOPMHUPYIOLINE NPECHOBOAHBIN MOTOK
cpeau coneHsix BoA. [logoOHas npecHoBoaHas “peka” TeyeT U B [e-
HY33CKOM 3aJIUBeE.

Haubonee netansHble HecrieqoBaHHs CyOMapHHHBIX HCTOUHHKOB
C MOMOUIBK pa3/iHUHBIX METOIAOB BbIMOJHEHB] Y KOXHOIO Mode-
pexxba Opanuuu, Mexay roporamu Mapcens u Kaccuc. Hanbonee
KpyrnHble UCTOYHHUKH 31aech [lopT-Muy u becryan. Eine B 1964 1.
b1opo reosiorn4ecKuX U ropHbIX HccienoBaiuii U BoaHoe obuiectso
r. Mapcens co3fiajii cnelHanbHyl0 HAy4YHO-HCCIEA0BATENbCKYIO
OpraHM3alMIo I U3YUEHHUs dTUX CYOMapUHHbBIX UCTOYHHKOB, Bbl-
SICHEHHs BOBMOXXHOCTH X IKCIUTyaTalMy ANd BOAOCHA0KEHHUS U pa3-
paboTKH MeToAuYeCKUX MPHEMOB HCCliE10BaHUs HCTOYHUKOB MoA00-
HOro TUNA. BbUIO YCTaHOBJIEHO, YTO CyOMapUHHbIE UCTOYHUKH TIPH-
ypOYeHbl K 3aKapCTOBAHHBIM M3BECTHAKAM MEJ0BOI0 BO3pacTa,
KOTOpbIe 00pa3zyt0T MOHOKJIMHANB, HAKNOHEHHYIO B CTOPOHY MODA.
KapcToBbie NOJOCTH B 3TUX OTIIOXKEHHUAX MPOABIAIOTCA HA MyOu-
Hax Mops 10 100 M. AxBanaHruCThl, HCC/ICIOBaABUINE KAPCTOBBIE
rajnepeu UCTOUHUKOB [lopT-Muy, 1OCTHINIM riyOuHbI 45 M HUXe
YPOBHSA MOPs, O KapCTOBbIM KaHajlaM MPOHUKIMK HA pacCTOAHHE
Oonee 1 kM B riyOb Marepuka. bbuln ycTaHOBNIEHbI H3MEPHUTENLHLIE
MYHKTbI, 000pyI0BaHHbIC AATYUKAMH CKOPOCTH TEUCHHA, MAHOMET-
pam#, pe3sHcTUBUMETPpaMHU, OTOOpaHbl NpOOBI BOAbL M I'PYHTA, NPO-
BEJICHBI OTBITHI C KPACALUIMM BELLECTBOM (iyOPUCLIEHOM, MTO3BOJIUB-
L¥e ONpeAe/iuTb HalpaBjieHUE U CKOPOCTb ABUKEHUA QUIBTPALIU-
OHHOT0 MOTOKA, BBINOAHEHbI reopu3NYecKne IKCMEePUMEHTBI.
YCTaHOBAEHO, YTO B KapCTOBBIX M1010CTAX NPOUCXOAUT Kak Obl pac-

fadi FaY-30 0P}
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Has MOpcCKas Boja, CBEpXY — MpecHas noA3eMHas Boia, obnagaro-
113 MEHBLUAM YesibHBIM BecoM. BbU10 NokazaHo, 4To CKOPOCTh Npo-
JABHXEHUS CcONeHOoil Mopckoil Boabl B miy0Ob ranepeu obpaTHoO
NPONOPHHOHANILHA BEIMYHMHE HATIOPOB pasrpyxatomuxcs NpeCcHbIX
noA3eMHbIX BOJ. BennunHa 3Toro Hanopa B cBOi ouepenn onpene-
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JISET pacXoA IOTOKA NPECHBIX CYOMapHHHBIX BOJI, KOTOPBI IBUXKET-
Cs B CTOPOHY MOpA [10 NOBEPXHOCTH Oos1€€ MIOTHLIX MOPCKUX BOA.
Ha paBHoBecHe Mexay npecHoil v colieHOH BOAOI BIMAKOT HaNop-
HbIH IPajWeHT NPECHOro MoToKa U KolebaHMe ypOBHA MOPS, COOT-
HOLUEHHE MUIOTHOCTEH NPECHON U COTIEHON| BOJIBI M PA3HOCTb UX TEM-
neparyp, cnocobcraytouine npoueccam audopysuu.

[Monydenuble pesynbrarsl UccheqoBaHnil ObUIM UCMOJB30BAHbI
NPH NMPOSKTUPOBAHUU U CTPOUTENLCTBE OETOHHOM NJIOTHHDI HA My TH
NPOHUKHOBEHHS MOPCKOH BOABI B MyOb MaTepuka uepes MaBHYIO
KapcTosyto rajnepeto. InotnHa nocrpoena B camoii my6okoi yacTH
KapcToso# ranepeu npuMepHo B 500 M ot ee Beixoaa B Mope. CTpo-
MTENLCTBO 3TOH MIOTHHBI MO3BOMHIIO OCYLIECTBIATH NOCTOSHHbIE
M3MEPEHHUS CKOPOCTH MOTOKA PA3rpyKaroluXcAd MoA3eMHbIX BOJ,
CJIEAIMTh 3a MOTEePAMH Hamopa BAOJb KapCTOBOH rasgepen, NpeaoTs-
paiath BHEAPEHHUE MOPCKMX BOA U 00G0CHOBBIBATH ONTHMAJIbHBIE
YCIIOBHSA 1S 3KCIUlyaTallMKn MoJA3eMHBIX BOJ C LENblo BoJOCHabMe-
Hus (puc. 4.1.1).

B 6biBl1eM CCCP cyOMapuHHBIE NICTOYHHKH XOPOLIO MU3BECTHBI
Ha Kaskasckom wenndpe UepHoro mops. 3nech B paiione . ["arpsi u
noc. 'aHTHaaAK Ha ¢oHe MOpPCKO# BOAB! B BUAE CBET/LIX “BCKHITAIO-
IUUX” NSATEH NPOABIAIOTCA KapCTOBbIE€ MCTOYHMKH MPECHBIX BOL C
aeo6utom ot 0,3 1o 8 mi/c.

Haubonee 6oraro noaBoqHbIMK BbIXOAAMH KapCTOBBIX MON3EM-
Hbix Bog CpenmnszeMHoe Mope. Tonbko Ha AapuarnyeckoMm nobde-
pexxbe HacuMUThIBaeTCsa okono 700 cyOMapuHHBIX HCTOUHUKOB. Cym-
MapHblii 1eOUT 17 uctouHnkoB y 6eperos JiuBaHa cocTamiser
60 M*/c. B [{uHapckoii mpuMOpcKoii KapcToBOi NPOBUHLMH Ha MPO-

Taenuu 420 kM Brons Genera obuyanvskeuo 32 BhIXONA OTNENLHLIX

AFiFAVWIAEAN ERAYR IJHUIIIJ \Jvtlvl L UUllut}J TAICVNWA LA S e uuxz\u,u.u WL AW/ AL

H rPYMIOBbIX CyOMapUHHBIX UCTOYHHKOB. J[€eOHThI CyOMapHHHBIX UC-
TOYHUKOB B Cpeu3eMHOM MOpPE HHOIAA CTOJIb 3HAYUTENbHbI, 4YTO
00pa3y1oT Uenble npecHoBoaHbie MoToku. [lono6HBIE NOTOKK cpenn
COJIEHbIX BOJ OOHapyeHbl B pattone ycTha p. PoHbl u ['eHyas3ckoM
3aJIMBE.
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Cy6MapHHHbIE HCTOYHMKH 3HAYHTENLHO PA3BUThI HA NOABOAHBIX
CKJIOHaX OCTPOBHBIX CHCTEM C APKO BbiPa’kK€HHBIM TOPHbLIM pelibe-
¢om (I'aBaitickue, @ununnuHckue, bonbuine AHTHIILCKHE OCTPOBA,
Bonswoi u Mansiii 3oHackuii apxunenarn). Oaud u3 Haunbonee
KpYMHLIX B MUpe cyOMapHHHbIX HCTOYHHKOB U3BECTEH y Oeperos
0-Ba SMaiiku, rae B 1,5 kM ot Gepera ¢ nyGuHb 256 M npobuBaercs
K OBEPXHOCTH (haken npecHoi Boabl ¢ AeOUTOM Ha Bbixoze 43 M¥/c.

Hekotopele apyrue npumepsl. B Ilepcuackom 3anuse B paitoHe
ocTpoBOB BaxpeilH BLIXOAHT 60/bllOe KOJHYECTBO CyOMapHHHBIX
POJHMKOB C MHHEpanu3auueil Boasl okono 4 r/n, odbnacts NUTaHUA
KOTOpBIX HaxoAHuTcs Ha pacctosHun Oonee 100 kM Ha TEpPUTOPHH
CaynoBckoii ApaBuH.

MHorouMcneHHbie cyOMapHHHbIE HICTOUHHKH H3BECTHHI Y Oepe-
roB AtnaHTHkH. Tak, BOnu3n @nopubl 00HapYKEHbI IPECHBIE BOJbI
Ha paccToaHuH 120 kM ot Gepera; y 3anaaHbiX 6eperoB ATIaHTHKH
U3BECTHbI CyOMapHHHbIE UCTOYHHUKH, NOAHUMAOLIMECS K NOBEPX-
HOCTU MOps ¢ mTyouH nopsaka 400 m.

1o naHHBIM aMEPUKAHCKUX CNIELLHATUCTOB NPAKTHHECKH HA BCEM
BOCTOMHOM rnobepexxbe CLIA nponcxoauTt noA3eMHbIi CTOK B AT-
NaHTH4eCKHH okeaH U MekcuKaHCKHii 3a1MB. TONBKO B OJHOM H3
paiiloHOB ocTpoBa JIoHr-AiinieHa (1urar Hbm-ﬁopx) non3eMHBIA CTOK
B OKeaH oleHHMBaeTca B 25 MIIH. m¥/roa. B sroil wacty wenspa Ha

Puc. 4.1.1. Pa3zrpyika nomiemubix Boa B Cpeaniemuoe mope BOanan I. Kaccue
(Ppanmun)

a — nudpaxpacuas dororpadus cybmMapuHHbIX HCTOUHHKOB B paliode Tlopra-Muy u
bectyad: / — rpaMHilbl pacnpenelicHis NPecHbIX MO/I3CMHLIX BOJA B MODE; 6 — cXCMaTHue-
cKad rHAporeosorHyeckas Kapra paiiova: / — anjlioBHanbHbIC OTNOKEHNS, 2 — CEHOMAHCKO-
TYPOMCKHI M3BECTHAK, 3 — BEPXHEMENIOBbIC OTJIONEHHA MOPCKOTO TeHesnca, 4 — nisecr-
HAKH ypOomeHcKoil datun, 5 — kapbonaTHbic NOPOALI HIKHETO MeSia H 1opsl, 6 — Cy6ma-
PHHHBIA HCTOUMHK, 7 — HANPaBACHHE JIBWKCHHA NOA3CMHLIX BOJL, 8 — pa3noM; & — cxeMa
KapcTOBoi rasineped cybmapuuHoro ucrounika [Mopr-Muy: 1 — u3secTHakH, 2 — npecHble
noA3eMHbIE BOALL, 3 — MOPCKHE BOjIbI, 4 — HANpaBICHUE NBHKCHHSA BOJbL, 5 — NIIOTHHa
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JHe oKkeaHa Ha paccTosHuu 37 kM oT Oepera (HanporuB ycThs p.Jle-
NaBep) CKBaXKMHON BCKPBITHI [OA3EMHbIE BOALI, O0ONajaloiue 3Ha-
YUTENbHBIM HAIOPOM.

Ha nnaro bneiik, roxHee CaBausbl, Obina 00Hapyxena 50-Mer-
poBas genpeccus Ha JHe Mopsl, 3allOHEHHAs BOAOH C TeMmepary-
poi Ha 2,5°C Huxke TeMHepaTypbl oxpyxcaromeﬁ Mopcxoﬁ BOAbI.
Henpeccus pacnonokera B 200 kM ot 6epera Ha mybune 510 M,
3Jra aHOManMs CBs3aHa ¢ pa3rpy3kod nNoA3eMHbIX BOA.

MHorue cybMapHHHble MCTOUHHKH NPUYPOYEHBI K TOA3EMHBIM
KaHbOHAM, KOTOPbIE HEPEAKO MPEACTABAAIOT COOOH MOABOAHOE MIPO-
nomxeHue ycrbe pek. Tak, Hanpumep, ot ycths p. MaHra B benranp-
CKHii 3anUB NPOTAHYICA MOABOHbLI KAHEOH ANMHOI Gosee 1600 kM,
iHpHHOH 0kono 700 kM 1 rnybuHoil 6onee 70 M, k kOTOpOMY MIpH-
ypO4€EHBI BbIXO0/16l CYOMapUHHBIX MOA3EMHBIX BOJ.

HccnenoBanus Ha baruckade noaponHoi noaku “AnymuHayt”
B0JIb OeperoB ®nopuabl BeIABHIN B 120 kM OT Gepera Ha miyOuHe
510 M BBIXOABI MTPECHBIX U CONIOHOBATHIX MOA3EMHBIX BOJI.

KonnuecrBeHHas oleHka cyOMapuHHOTO MOJ3EMHOM0O CToKa Io-
3BOJISIET BbIABUTH 1OMTONTHHTENBHBIE BOJHBIE peCypchl AJif BOAOCHA0-
xeHus. Hanbonee HarngaHbli npUMep NpaKTHYECKOrO HCIONb30Ba-
HHUA CyOMapHHHBIX UCTOYHHKOB — COOPYXXEHHE CELHMANbHOMN M0~
THHBI B MOPe BONH3H IOro-BOCTOUHOro nobdepexns I'peuuu, 410
TIO3BONTMIO “OrpaguTh” BBIXOABI CyOMapHHHBIX HCTOYHHKOB H CO-

S
3AaThk Kak ObI npecHOBOHOE 03epo BHYTPH Mopa. CyMMapHbIil jge-

OuT cyOMapHHHBIX UCTOUHUKOB 3Aech MpeBbiUIaeT 1 MaH. M3/cyT.
Boapl 3T0ro “o3zepa” Hcnonb3yroTes 11 OpOLUECH U 3eMenb TpHOpex-
HOH TEPPHUTOPHH.

B Hacrosuiee Bpems B pajae cTpaH pa3pabarbiBaloTca TEXHHUYEC-
KH COBPEMEHHbIE CIIOCOOB! U CpeACTBa A1 A0OLIUM “BOABI HOA BO-
noi”. Tak, B SiNoHMH NoNydYeH nareHT Ha cmocod otdopa npecHol
BO/bI H3 CyOMapHHHOIO UCTOYHHKA Ha AHE MOpA. ABTODBI NareHTa
peanaraloT pasnensaTsb NPecHylo BOAY HCTOYHHKA H MOPCKYIO BOAY
HENOCPEACTBEHHO Ha aHE MopA. C 31Ol Lenblo Hal UCTOYHHKOM
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COOpY>KaeTCs cnetdanbLHas YCTAHOBKA C 1IaTYMKaMU, KOTOpbie Herpe-
PBIBHO U3MEPAIOT coNeBoi cocTas Boabl. Pabora ycraHoBKH NMosiHO-
CTHIO aBTOMATH3HpOBaHa. ECJik conenocTh BOAbI MpeBbilliaeT Jonyc-
TUMYIO BeJIUYHHY, N10a4a BOABI K NOTPeOUTENIO0 aBTOMATHYECKH Ipe-
Kpaliaercs W Boja cOpacbiBaeTcs B MOpe 10 TeX IOp, Moka ee
COJIEHOCTB U COCTAB CHOBA CTAHYT TAKMMH, Kakde ObUIM YCTaHOB/Ie-
HbI 3apaHee norpebuteneM.

Hranbasckue cneunanicrbl Npeiiokuid ans otdopa Boa cyo-
MapHHHbBIX UCTOYHHMKOB HCMOJL30BaThH CrieltMaibHBIA KONOKoJ, KO-
TOpbIA yCTaHABAMBAETCA HA JHE MOps, HaKpbiBag UcTouHUK. Kono-
Kon 060pyNOBaH NpeaoXpaHuTebHBIMH KnarnagaMy, KOHT PONHpyIo-
LHMH pacxo]l BoAbl U npd HeoOXOMMOCTH e€ COCTaB.

BoneliiMe nepcriekTHBL B 00NACTH WCMONL30BaHUS CyOMapHH-
HbBIX NOA3EMHBIX BOJI MOPCKHMH Bof03a00paMy OTKPBIBAIOTCS B CBS-
34 CO 3HAYUTENLHBIM Pa3BUTHEM TEXHUYECKUX cpeacTB OypeHHs H
orpoOoBaHHs CKBaXXMH Ha ulefibe, MATEPUKOBOM CKJIOHE M JHE
Mopeii. CkBaXxxuHbI, NpobypenHbie Ha wienbhe ApcTpanum, BONH3U
ATnaHTHYecKoro no6epe>1<bﬂ CHIA, Ha KOHTUHEHTABHOM CKJIOHE
MeKCHKaHCKOro 3a1uBa U B APYTrHX MECTax, BCKPBUIH MPeCcHbie clia-
OoMHHepanH30BaHHbie cyOMapHHHblE BOABI, 06nanaloliue 3Ha4H-
TenbHbIM HanopoM. Tak, npu OypeHHU B ATIIAHTHYECKOM OKeaHe Y
beperos Pnopuasi pecHbie Boab! 00HapYkeHbI B 43 kM oT Gepera k
BOCTOKY OT I. [[xoakconunna. CkaxuHo#, npobypeHHo# ¢ kopabd-
ng, Ha py6uHe 250 M HHke YPOBHS MOPSl BCKphITa BOAA ¢ MUHEpa-
nu3zauueit 0,7 r/n, npu 3ToM Hanop Bojbl NOCTUrAET 9 M HaJ| ypOB-
HEM MopA.

Cnenyert, onHako UMeThb B BUAY, YTO BONPOC 0 HPAKTHYECKOM HC-

DAoLy 11 R o n n i
[10Nb30BaHHH CYOMApHHHDbIX BOA HCHOCPEACTBECHHO B MOpe BeCbMa

HenpocT. OH npex/ie Bcero onpeiensercs cloxHOCTbIO KallTMpOBa-
HHA (00opy/0BaHHSA) BLIXOAOB CyOMapHUHHBIX HCTOYHHMKOB Ha JHe
Mops, HeOOXOAMMOCTBIO U IKOHOMHUECKOH Leliecoo0pa3sHoCThIO
COOPYXEHHS TakKoro Kanrtaxa, TeXHUYECKUMH CJIOXHOCTAMH Oype-
HHS CKBaYKHH B Mope.
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MHoraa BbICKa3kIBAIOTCS CYXAECHUA O BHICOKMX BO3MOXHOCTAX
MCIONBE30BaHHA CYOMapHHHBIX MOA3EMHBIX BOJ, 00 HX MPaKTHUYECKH
HeucuepnaeMslx pecypcax. [1oatoMy He0OX0AMMO NONUEPKHY Th, YTO
BBIBOJBI O BO3MOXKHOCTAX MPaKTUYECKOrO0 MCNONb30BaHUA cy6-
MapHHHBLIX BOA MOTYT OBITh cAeNlaHbl TONBKO MOciie MpoBeJeHHs
creHallsHBIX padoT No oLeHKe 3armacoB ITHX BOJl, BKJIIOYas TEXHU-
KO-3KOHOMHUYECkoe 000CHOBaHHE 1eNecO00pPa3sHOCTH MX MCNONb-
30BaHUA.

BaxkHO Takxe OTMETHTb, 4TO pe3yrsTarsl OypeHHs AHA Mopeid 1
OKEaHOB MO3BOJIMIIN YCTAHOBUTL HAJIMUUe 3HAYNUTENILHBIX 3aNacoB
11oNe3HbIX UCKONaeMbIX, Npexie Bcero HedTH, raza, yms, scenes-
HBIX pyJ, MapraHua, ¢pocdopuros. [lepen uccnenoBarensiMiu CTOUT
3a/1a4a U3y4eHHs pOJIH NO3eMHOr0 CTOKa B POPMHPOBAHHH MeCTO-
POXACHUI MONE3HBIX UCKONaeMbIX Ha AHe Mopeil. TH paboTsl Ha-
XOAATCA Moka JIMLIb B caMOi HayansHOH cTaaMu. BaskHble BBIBOABI
O NPOUCXOXKIEHHHM MECTOPOXICHHH MOJIe3HBIX UCKOMAEMBIX HA fHE
OKEaHOB U Mopei MOryT ObITE MOMyUYEHb! IIPU H3YYEHHH NMOA3EMHO-
ro cToka B MOps M MNpoueccoB PU3MKO-XUMHUECKOro B3auMopne-
CTBHS CyOMapHHHBIX NOJN3EMHBIX BOJ, MOPHBIX MOPOA M MOpPCKOii
BoAbl. [lepBble, BecbMa npeaBapUTenbHbIE pe3ynsTaTsl paboT B 3TOM
HanpaBneHUH NOKAa3bIBAOT, YTO B 00NaCTAX pasrpy3Ku MOA3EMHBIX
BOJ Ha /iHe MOpS NPOUCXOJAT pe3Kve U3MEHEHHUS OKUCIUTENBLHO-
BOCCTAHOBHTENHHON O0OCTAHOBKH, 4TO MOXET NPUBOAUTH K 3HAYH-
TeJIbHBIM (Pa30BbIM NPEBpaLUEHHSM.

Tak, B 00nacTH pa3rpy3Kkd NpecHbIX NOA3EMHLIX BOJ Ha YepHoM
Mope BOJIM3H noc. [aHTHAH B AOHHBIX OTJIOXKEHHUAX Cozep)KaHue
CBMHLA, 6apHs, HUKeNs, XpOMa, BaHA/IMs U LIUPKOHHKA B ABa U Oonee
pa3 Beillic [10 CPaBHEHHIO ¢ (POHOBBIMH KOHLICHTpALiMAMH, YTO, MO
MHEHHIO aBTOpa UCCNEAOBaHUM, 0ObACHAESTCA NPOLECCaMU B3aUMO-
NEHCTBHS pa3rpykaloL{MXCcs MOA3EMHbBIX BOJ C AOHHBIMU OCaaAkaMu
v MopckuMu BonaMu (barosH, Bpycunosckuii, 1976).

ﬂomeMm.m CTOK B MOPS H OKEaHblI OCVIIECTBIAECTCA _,pax__n-

4CCKH NOBCEMECCTHO 34 HCKNTKOYCHHEM ApKTMKl/I U AHT apKTHAbI, CJ10~-
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YKEHHBIX ITyO0KO TPOMOPOKEHHBIMH NOPHBLIMU IOPOAaMH, NTHOO MOLL-
HOil Tonwe# nbaa. MccnenoBanna nocnenHUX ner, npoOBEACHHBIE B
AHTapKTHAe, OKa3all, YTO H 3AECh 110/, MOLHOM TonLel Nbaa Ha-
XOAUTCSA OrPOMHOE KOJIMUYecTBO npeckHoi Boabl. [1o nanHbiM B.M. -
KornsakoBa ¢ coasropamu (1977), B AHTapkTHAE 104 N€AHHKOBBLIM
NOKPOBOM NPOHCXOAMT AOHHOE TAsHHUE JbJAA, KOTOPOE NMPUBOAUT K
obpa3oBaHuio npumepHo 380 kM’ npecHoil Boabl B roa. Haiuuue
OA3€MHOI BOAbI MOATBEP)KAEHO reodu3nyeckUMHU U OYpOBBIMH pa-
6oramu. Tak, ckBaxxuHO#, npodypeHHol Ha cTaHiiMK bapa B AHTap-
KTHAE, BCKPLITA MOJ TOMLIEH nbja npecHas BOJa C BLICOTOH Hanopa
60 M. OTH Tanbie BO/ibi Ha O0NbLI0H ryOHHE pasrpyxaroTcs B OkeaH
M OKa3bIiBAIOT OfpecHsAtoHIee BO3AeHCTBHE O Beeil npubpexHo 30He.

[To pannniM K.C. JloceBa, U3-1101 MaTepuKoOBOro neanHka JlaM-
Oepra B AHTapKTHJE B OKeaH MOCTYNaeT execeKyHaAHO okoso 100 m?
MpecHON BOAbI, YTO MOATBEPXKAAETCA TaKKe HATMYHUEM B 110ABOJ-

HbiX KAHbOHAX NMPECHOBOAHBLIX HAHOCOB.

ITo muenuio PK. Knure (1995\, MOA3eMHLIN CTOK MPOUCXOAUT
He TOJILKO B AHTApKTHAE, HO U B Fpennammn M Ha HEKOTOPLIX apk-
THYeCKUX ocTpoBax. [10 ero OpMeHTHPOBOMHEIM OlieHKaM, TaKOH CTOK
B ApKTHKE A0KeH coctaBnsath Ao 30 km*/roa, a obinee nocryne-
HHe B MHpOBOil OkeaH noaselHHKOBbIX BOA B paiiOHaX ApPKTUKH U
AHTapKTUABI C YHETOM NPUBEJICHHBIX BhiLle faHHbIX B.M. KoTasko-
Ba C COABTOPAMHU COCTarsgeT npumepHo 410 xM*/ron.

Mo xapakrepy noctynaeHHs B MUPOBOii OkeaH U PoOJiH B €ro BOA-
HoM Danance 3TH NOJIEAHHUKOBLIE BOABI YCIOBHO MOXXHO OTHECTH K
NOA3EMHOMY CTOKY, TOUHEE, K ITOA3EMHOI COCTaBAAOLIEH BOAHOMO
Oananca oxeaﬂoa XOT OYEBHUJHO, YTO MPOUCXOXKACHHE U PopMu-
pU BdAHHC llU,[lJlCLlHUlU CTOKa B IVlifipOBOﬁ OKCaH ﬁpﬁﬂuﬁﬁﬁdﬂbﬂu
MHbIE MO CPABHEHHIO C MOA3EMHBIMH BOaMH, C(POPMHPOBABILHMH-
cA Ha cyLIe U Pa3rpy3uBLUUMUCS B MOPSA M OKEaHHhI.

H3ydenue ouaroB cyOMapHHHOH pa3rpy3ku NoA3eMHbIX BOA npef
cTapaser 0onLUION UHTEpeC U A1 BLIACHEHU HEKOTOPhIX o-vﬁe.

HOCTEH reoJIoOrM4e€CcKOro CTpOEHHUd aHa MOpeil U okeaHOB, oOHa-
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pyXeHUsl TEKTOHMUYECKUX HapylleHUH U BbixoAoB Oosiee apeBHUX
nopoA.

KonnuecrtseHHas olieHKa BbIHOCA coeil ¢ oA3eMHBIMH BOJIAMU
B Mopst M OKeaHbl, TOMUMO ollpe/ie/ieHHsl POJIM NOA3EMHBIX BOJ B
conesom OanaHce, No3BOASET 0XapaKTepH30BaTh AeHYAALIHOHHYIO
NeATeNbHOCTh NOA3EeMHBIX BOJA, T.€. OLEHHTh MACILTa0bl CHMXKEHHS
MOBEPXHOCTH 3eMJ/IK IPUMOPCKHX TEPPUTOPHIA B pesynbrare cyOMa-
pPHHHOIO MOA3EMHOIO CTOKA.

Brlilie MBI NIKLIL Ha3BaIH OCHOBHbIE NMpobrieMbl, CToslHe nepea
HCCllenoBaTeNs MU CyOMapuHHBIX MoJA3eMHBIX Bol. Jlaxe Takoe Kpar-
KO€ MX paccMoTpeHMe 00bIACHSAET TOT MHTEPEC, KOTOPBIH BbI3bIBAIOT
paboThl B 3THX HaNpapieHusX. B cneuuansHol nuTepary pe HEOAHOK-
pPaTHO OTME4aJioCh BaXKHOE HAyYHOE U MPAKTHYECKOE 3HAUYCHHE H3Y-
uyeHUs M0J3eMHOI0 CTOKa B MOpS M MPOIECCOB MOA3EMHOIO BOAO-
obMeHa cyuin U Mops (Kyaenns u ap., 1971; xxamanos u ap., 1977;

3ekuep ¥ ap., 1984). Ha nanHoli ctanuu pa3ssutus HaykH, ¢ y4eToM
!(nl-ll(nP't‘l—lLlX qnnnn(‘nn nnak'rmcu MOXHO Pd\nhMVﬂMnORRTL Mm4Th

Awnsaaanw R aaaraim AvaSsiavaaNs b i 52 A ne

Hanpasneﬂnﬁ MCCeq0BAHUH B 3TOi oﬁnacm, B OTAE/NbHBIX acrek-
TaX JOCTATOYHO TECHO CBA3AHHBLIX Mexay coboii:

1) u3yueHHe potK NOA3EMHOIO CToka B 00LeM BoagHOM OanaHce
3emMnu ¥ MobanbHOM KPYTOBOPOTE BOABI; 2) OLEHKA BAUAHMA MOA-
3eMHBIX BOJ Ha GOpMHPOBAHHE BOJHOIO U CojleBoro 6anaHCcoB Mo-
peil 1 KpyTHBIX 03ep; 3) u3y4eHne B3aMMoEHCTBHS MOPCKHUX U TOA-
3eMHBIX BOJ B NpHOpexHbIX palioHaX; 4) u3yueHHe obnacreii pas-
rPy3KH MPeCHBIX MOA3EMHBIX BOA B NpUOpexHbIX 30HAX Mopel ¢
HENBIO X UCMOJb30BaHUsS A1 BofoCHa0 eHHUs; 5) U3ydueHne Baus-
HUA NoJA3eMHBIX BoJ1 Ha popMUpoBaHue MGCTOpO}KIleHHH noJie3HbIX
MCKOMAeMBbIX Ha JHE MOpel H oKeaHoB U ponu CyOMapHHHOro moa-
3eMHOTO CTOKA B FE0JIOrHYeCKUX fpoleccax.

TakuM oO6pa3oM, MOXKHO C/lenarh BbIBOJ, UTO B HACToAllEE Bpe-

Mg B obnacTH Hayk o 3emne GpopMupyeTca HOBas OTpacinb 3HAHWH —
MOpPCKag MTMAPOreoNorus, CaMOCTOATEIbHAS BETBE oOueit ruapore-

Rarl & Zags o ww AN E A N aAmranwia wew 2 A a e XA ! el

OJIOTHM. Mopcxaa r'MAPOreosiordsl TECHO CBA3aHa ¢ MOPCKO#H reo-
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JIOTHEel, TUAPOreoTOruei Cyuu, OkeaHonorued, ruApoXuMuei u
paaoM apyrux Hayk. OObekT uccieaoBaHUs MOPCKOH rMaporeono-
rHU — cyOMapHHHbIE NoA3EMHbIE BOJbL, WK, B Oonee oblieM BUAE,
cyOMapHHHas ruapocdepa, ee cBOHCTBA, COCTaB, CTPOEHHUE, NpoLec-
col opmupoBanud. [lpeamer Mopckoil rHApOreoiorid Ha JaHHOoid
CTAJIUH €€ Pa3BUTUA — BCECTOPOHHEE M3Y4YEeHHUE MOA3EMHOro BOAO-
oOMeHa CyLLIH H MOPA — QQHOI0 M3 JIEMEHTOB O0LLEr0 KPYroBopoTa
BOALI B NPUPOAE.

METTF ATLFTT T A FEFMPMITFIFESETEN b 3 453 §4 &

A N~ TR ATETELE
F.4. ULHUDLHDIVU llpﬂl‘lll,ﬂllbl H3IYHUCHNA

H KOJIHYeCTBEeHHOM O1lleHKH NOA3€EMHOI0 CTOKA B MOpsi

JinHaMKKa noA3eMHBIX BOJ apTE3UAHCKUX CTPYKTYP, NpHerar-
KX K MOPAM, CBUJETENLCTBYET O TOM, YTO NOA3EMHBI NOTOK Bep-
XHeit ruapoaMHaMuYeckoi 30HbI HanpaBiieH 00bIYHO B CTOPOHY MOpA

u hopMunDver cvOManuHHBIN nonzeMHubIll crok. CvOManuHHag pai-

ll \tlvrlu’lll.rl" UJVL'I“IJI’IIII.].MIII ANS L F W iVELL ALY \JJ vu’l“rﬂlllll A rA r

rpy3ka noa3eMHBIX BOA NPOMCXOAUT B BHAE KOHLUEHTPHPOBAHHBIX
MX BBIXOI0B NO TEKTOHUYECKUM HAPYLLIEHHAM M HA Y4acTKax pa3Bu-
TUSA TPEIMHOBATHIX U 3aKAPCTOBAHHBIX NOPOJ1, 4 TAKXKE 3a CYET Npo-
1IECCOB PAaCCPEAOTOMEHHOTO NEpETeKaHHs Yepes ciiabonpoHuLiaeMble
KPOBJIO BOAOHOCHBIX FOPU30OHTOB U MOPCKHE NOHHBIE OTIOKEHHS.
Pasrpy3ka noa3zeMHbBIX BOJ MeperekaHueM uepes ciabonpoHuiae-
Mble OTI0KEHHA YCTAHOBJIEHA /Uit MHOMMX apTE3HAHCKHX CTPYKTYP
B npejenax paoHOB KakK ¢ eCTECTBEHHBIM, Tak U OCOOEHHO ¢ Hapy-
LUIEHHBIM TUAPOTeOOrH4eckuM pexxumom. Ilpu 3TOM mpouecchl
nepeTekaHnusa HepeaKO OnpeAeNAloT AUHAMHKY MOA3EMHBIX BOA ap-
Te3naHckoro 0acceiiia B 1{EJIOM MJTM KPYNHBIX €ro YacTeil U urpator
CYLUECTBEHHYIO MJIH JaXe OnpeAensioLyio pojib npd cyOMapHHHO#
pa3rpy3ke NoA3EeMHBIX BOA.

B ocHoBe M3yueHHS U KOJMUYECTBEHHOH OLEHKH MOA3EMHOI0

OTALrN D ARANANG NATTWEALTLT ITa aTL HHanasrirLios piornnthy ur\r\nnnnnauua
wvivnda o l\'lUlJ’l AVIL/NIIDL JiIw/ZWAETD 1HWQJAW/NILDIW YW IV DN IWIALICLL YL,

NO3BOJIAIOLLIME OOHAPYKUTH CYOMapUHHbIE BLIX0AbI NOA3EMHBIX BOJ,
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M ONpeEIUTh UX PACXOA. DTH METOMB AOCTATOYHO YETKO MOTYT OBITh
pa3fiesieHbl Ha IBE rpyibl: 1) MeToabl, OCHOBAHHbIE HA KOJTHYECTBEH-
HOM aHau3e yCJoBHi (PopMHUPOBaAHUS NOA3EMHOIO CTOKAa B MOPE B
npezenax BogocbopHoii u, npexae Bcero, ApHOpexHON 4acTH CyLIH;
2) MeTOIbI MOPCKUX MHAPOTreoNorHuyeckux HeeeoBaHui, OCHOBAaH-
HbI€ Ha U3YUYEHHUH HENnoCPEACTBEHHO aKBaTOPHH MOpA.

MeTtoabl, OCHOBaHHBIE HA M3YYE€HMH BOAOCOOpPHOH mowiany,
APUMBIKAIOIIEH K MOPIO, IPElyCMaTpPHUBAIOT aHANH3 I'€0JIOMMYEeCKHX
H THAPOreONOrHYECKHX yCNOBHI npubpexHoil yactu mops. Crona
OTHOCATCA: MMAPOAMHAMHUYECKUH pacyeT pacxofia Nnoroka (aHanu-
TUYECKUM MyTeM W MOAECINPOBAHHEM), KOMIUIEKCHBIA T'HAPOJIOro-
rUJPOreoNiornyecKHii METOA W METON CPETHEMHOTOJIETHErO BOJHO-
ro 6anaHca obnacrei NMTaHUA NOA3EMHBIX BOJA. DTH METO/bI, OCHO-
BaHHBIC HAa M3YUYEHHUH NPOLECCOB ABWKEHHS MOA3EMHBIX BOA,
ABJIAIOTCA OCHOBHBIMHM [N HENOCPEACTBEHHOH KOTHYECTBEHHOM
OLIEHKH MOA3EMHOI0 CTOKAa B MOPsA B Npelenax Toi 30Hbl reosiory-
YyecKoro paizpesa, Alid KOTOPOH MMEIOTCA JaHHbIE O THAPOreosiori-
4YeCKUX napaMerpax.

I'napoaMHaMHYeckuii MeToa 3akiouyaercd B cieaywoleM. Ha
OCHOBE aHa/IM3a reojoro-CTPyKTYPHBIX U MHAPOreoJIOrHYECKUX yc-
NOBHil NpHOpexHO yacTH apre3uaHckoro OacceliHa BHIAENAOTCA
BOJIOHOCHBIE€ MOPH30OHTHI (KOMIIEKCHI), CTOK KOTOpBIX HarpaBli€H
HENOCPEACTBEHHO B MOpe, MUHYA peuHyio ceTh. 10 BbIAEICHHBIM
rOpU30HTAM CTPOATCA KapThi YPOBEHHOH NMOBEPXHOCTH H BOAOTIPO-
BOJMMOCTH, OTpaxkaroiiue ob1ne 3akoOHOMEPHOCTH GOpMHpPOBAHHA
cyOMapHHHOTO noa3eMHoro croka. CyOMapHHHBIH NOA3EMHEINA CTOK
Ha npoTHKEeHUH Beell OeperoBoil THHUH Mopﬂ ofnpenensercs ¢ no-

o Er o aEE am oA H b TIMTIR L AEY ALY i TIMNMATIAYIITIF Foa

MOIL[bO OCHOBHOM paciCTHON 3aBHCHMOCTH Hap»n fiC BoiACJICHHDbIM
neHTaM Toka. Pacuer pacxoaa noroka BEACTCA AJiA KXIAO0ro BblAc-
JIEHHOI0 BOJJOHOCHOINO ropH30oHTa HJIH KOMIJIEKCA ¢ UCNOJIb30BaHH-
€M UMEIOLIUXCA THAPOreoJOrHHeCKUX napaMeTpoB. OO0bBIYHO Ha OC-
HOBAaHUM aHANK3a 0OLIUX FUAPOAUHAMHYECKHX YCIIOBHH nnnﬁnem-

AANFREI2 2201 LAl A2 L4

HOI TEPPUTOPHUH BLIACIAOT OTACJIBHBIE PACYCTHBIE YHACTKH CO
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CXO/IHbIMH FHAPOreOJIOrHYeCKUMH YCTIOBUAMHU H YiKe B [Ipe/ienax 3THX
YYaCTKOB pacxoj MOTOKA NOJ3EMHBIX BOJ| HENOCPEACTBEHHO B MO-
pe pacCUMTBHIBAIOT C MCIMONB30BAHUEM FHAPONMHAMUYECKOH CETKH,
OCTPOEHHOI M0 JaHHBIM HAOMOAATENLHBIX CKBAXXUH B OeperoBoii
30HE.

Kak yxxe orMeyanoch, OMH U3 OCHOBHLIX NMYyTeH MOCTYMIECHHS
MOA3EMHBIX BOJI B MOPS — Pa3rpy3ka UX MyTEM TepeTekaHus yepes
cnabonpoHuliaeMble OTIIOKEHHUS U JOHHbIE OCAKH HEMOCPEACTBEH-
HO B Npeaenax akBaropuu. [103ToMy 3HauuTebHBIH HHTEPEC Npe]-
crasnger onpeneneHue obnacty Haubonee HHTEHCHBHOMN pa3rpy3ku
NOA3EMHBIX BOJ M BHIAICHEHUE KAPTUHBI paclipenencHus cyoMapuH-
HOFO MOJ3eMHOro cToka. IIpM HanM4YUU NOCTATOYHBIX JAHHBIX,
XapaKTepPU3YIOLUX perHoHalibHbIC YCI0BUs (PUALTPALMM MOA3EM-
HBIX BOJ, 11 OLICHKH [1013€MHOI0 CTOKA B MOPSA IPUMEHHM METO]
OLIEHKH B3aUMOCBA3Y BOLOHOCHLIX FOPU3OHTOB, NpPEAJIOKEHHBIH
H.A. Orunesy ¥ pa3BuTheiii B pabortax npyrux asropoB (OrunsBH,
Cemenasena, 1972). Orot Meton 103BONAET [IPU U3BECTHOM pac-
npeneneHuu no Miolaa4 3HaueHUu Hanopa U BOAONPOBONUMOCTH
MONYYHTb B KAXJOW pacyeTHOH TOUKE FOPH3OHTANLHYIO U BEpPTH-
KansHYK COCTaBIAIOLIUE NoA3EMHOro noroka. IIpH 3ToM pa3buska
obnactu ¢punsTpalii Ha pacyeTHble OJOKH U noCneayolHe BHYHC-
TIEHUS MOTYT OBbITb BBINOJIHEHBI METOIAMU KOHEUHBIX pasHOCTEH UITH
KOHEUHBIX 3JIEMEHTOB. DTOT METO HCIONIB30BANCS NIPU OLCHKAX MoJ1-

A. Bangec (Valdes, 1986) onuchiBaet OMNBIT OLIEHKUA Pa3rpysku
MoA3€MHBIX BOA B KapCTOBOM paiiOHE Ha O-B€ XyBEHTYi. 34eCh B
pesynbTare OYpOBHIX paboT, 30HAHPOBaHUA U oTOOpa npob Gbina

Fa 7 ALIT IY DA TTTITADALATITAA L9 ANTTS_
Oéﬂap:ymeﬂa H}{Hga Hpec}{%}x ﬂOﬂBel‘Vl[lDlA DU/l 1JIUDUIVIEIGA 11U WWJllw™

HO# Mopckoii Bone. MzyueHue GopMel 1 pa3MepoB JIMH3bI B pa3Hble
Mepuoabl roja, a TaKkKE YPOBHA BOIBI B CKBOXKHHAX CBUAETENLCTBY-
0T, YTO CHHXXEHHE YPOBHA NMOJ3€MHbLIX BOA B TiepHO[ OTCYTCTBHA
UHDHABTPALMOHHONO MUTAHUSA NPOUCXONUT BCIEACTBUE Pa3rpy3Ku
noa3eMHbIX BOJ B MOPE U CyMMapHOTro ucnapexus. BBuay toro, uto
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vcnapeHue 66110 HebonbMM, U3MEHEHUe obbema TMH3KI 32 paceMar-
pHBaeMblii mepuoj o0ycaoBneHo NOA3EMHBIM CTOKOM B MOpPE, KOTO-
phbiii, Mo pacyeTaM aBropa, coctasnan 4500 M*/cyt. Ucnons3oBaHHbIi
A. Banaecom MeToA OTHOCHUTCA K CHAPOAMHAMMYECKHM MeEToAaM
OlieHKH noj3eMHoro croka. Ero npumeHenue tpebyer cucreMaru-
yeckux HabnoneHuid 3a ypoBHEM U MUHEpain3alue noa3eMHbIX Bo,
ocaakaMH U ucniaperueM. Ilo MHEHHIO A. Banaeca, 3TtoT MeTOA MOXK-
HO ¢ yCneXoM NPHUMEHATb B UCCIECA0BAHUAX MOA3EMHOI0 CTOKA HA
HeOONBIIOM OCTPOBE.

KoMnnekcHbIH runponoro-mﬂporeonomqecx Uil MEeTo/l COCTO-
WT B TOM, 4TO B IpEJi€iiax BCEii upnupcmuun 30HbI HCCACAYEMOTO
OacceiiHa Mops MyTeM reHeTHYECKOro pacujieHEHHs CTOKa pek 3a
MHO[OIETHHI NepUoj ONpeAensatoT CPeAHEMHOTONETHHE 3HAYCHHA
MoJyJieil NOA3EMHOIO CTOKA 1151 OCHOBHBIX BONOHOCHBIX TOPHU3OH-
TOB. 3aT€M, MCIONL3YyAd METOJA aHaNoruid, MoayueHHsle 3HAYCHHUS
MOnyNei Moa3eMHOI0 CTOKa PacnpoCTPAHAIOT HA CXOAHBIE NO M-
POTEONOrHYECKUM YCIOBUAM Y4YacTKH NpubpexxHoii 30HBI, CTOK C
KOTOPBIX HanpasJ/€H HENOCPEACTBEHHO B MOPE, MUHYS PEYHYIO CETh.
[MyTeM YMHOXE€HMS MoAynd MOJ3E€MHOI0 CTOKA Ha COOTBETCTRBYIO-
uIMe noiaav NPUOPEKHOH 30HBI PACCYMTHIBAIOT NPUTOK NOA3EM-
HbIX BOJ1 B MOPE€ M3 30HBI HHTEHCHBHOINO BOoA0OOMEHA. OnuHcanHbIi
METOJ NMPUMEHUM TOTEKO 2115 6aCCeHOB ¢ XopoLlo pa3BUTOH ped-
HOM ceTbi0. B 3TOM Cnyuae olieHUBAETCS He BECb MOA3EMHbIH CTOK B
i0Ope, a TOABKO U3 30HbI HHTEHCHBHOTO BOAOOOMEHA, BKAIOUAIOLIHiA
B OCHOBHOM MpECHBIE NoA3eMHbIe Boabl. [ToaToMy paccMmarpuBae-
Mbill MeToa nenecoobpa3Ho HCMONb30BaTh C APYrUMHU, HANPUMEP, C
METOJ/IOM CPEJHEMHOroneTHero BojiHoro 0anaHca MIKW MMAPORHHA-
MHYECKUM METOJIOM.

Tak, KONUYECTBEHHBIA NOA3EMHBIA CTOK B 03. OHTapuo ofnpene-
ngancs MeToioM “6a3ucHoro CToka pex” U ruapo/iIMHaMHYeCKHUM CI1o-
co6OM, KOTOpbIE KOHTPOJIKPOBATIH U JONONHANM ApYT Apyra (Singer,
1974). Ucnonb3oBaHue 1nepBoro MeTola OCHOBaHO Ha AONYLUICHHH,

4TO pa3rpy3ka MojA3eMHBbIX BOJA Ha €AMHHUIYY riouasd Bogocbopa,
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npHMbIKaloLei k 6eperoBoii TMHUM 03epa, paBHA CpeAHel BeUYM-
He pa3rpy3kH MOA3EMHBIX BOJ B pEKH € €AHHULBI Tioulaau Hacceii-
HOB peK UCCNeayeMoil TeppuTopun. MHBIMHA C1OBaMH, MOAYH NoA-
3€MHOINO CTOKa B pekH bacceiiHa 03epa NPUHUMAKOTCA 3a MOAYJIH
NOA3EMHOI0 CTOKA HEMOCPEACTBEHHO B 03e¢p0. Takoil npuem BNos-
He IpaBOMEpPEH NI OPUEHTHPOBOYHOH OLEHKHU MOA3EMHOIO npu-
TOKa B 03€pPO, €CJIH MNEONOrHYeCKHE U FTHAPOreONIOrH4eCKHUE YCII0BUA
bacceliHa pek, 0 KOTOPbIM ONpeAeNsAIUCL KOJTHYeCTBEHHbIE XapaK-
TEPUCTHKH MOA3EMHOI0 NHTAHUA, U TIPUOPEKHOH YacTH 03epa MO-
ryT cUuTaTbed aHanoruyHsiMH. [lnowaap Bogocbopa, CTOK C KOTO-
poro HanpasJieH HEMOCPEACTBEHHO B 03€PO, OTNIPEAenaiach C yHeTOM
pPa3sNHYHOrO MOJIOKEHHSA YPOBHEN IPYHTOBBLIX BOJ B 3UMHE-BECEH-
HHH H neTHe-OCeHHHH nepuoabl. PacueTsl o 3aBUcuMocTu Jlapcu
BBIMTONHANHCH AN pa3/IHYHbIX YYACTKOB HA OCHOBAHUH UMEIOLIUXCA
JAHHBIX O FHAPOreoNoruyeCcKUX napaMeTpax, nojyueHHbiX B TOM
4YHCE H NYTEM OMNbITHbIX OTKAYEK.

Hccnenosanuns noaszeMHoro croka B 03. OHTapuo Oblnv npoaon-
xkeHbl P. Ocrpu (Ostry, 1979). Ilpu aTom 66111 TipoaHain3u pOBaHbI
UMeroLHecs o1yONnuKoBaHHbIE U ApXUBHbIE JAHHbIE O FEONIOrHYec-
KOM CTPOE€HHH U FPMAPOT€OOrHYECKUX YCNOBUAX 3amnajHoro nobde-
peXbs 03epa, MPOBEAEHb! pa3BeAOYHOE OypeHHE U ONbITHO-QUNBT-
paLMOHHbIe paboThl. KonHuecTBEHHAA OlLlEHKA pa3rpy3kH MOA3EM-
HblX BOJ B 03€pO Ha pacCMaTpUBAEeMOM Y4yacTKe BbIMOJHEHA No
3aBUCHMOCTH JlapcH. PacueTsl BbITONHANHCH ANA OTAENbHbIX MMA-
pOreosoruyecKuX paioOHOB CEBEPHOrO M 10XHOro nobepexnd. Kc-
MoJib30BalHCh JaHHble CKBaXXUH, PAClONOXKEHHbIX HA PacCCTOSHUH
NPUMEPHO 3 KM OT bepera U ObIIO NPUHATO AONYLIEHHE, YTO TIPHU-

TOK B 03€p0O ¢0p1~.4upye Irca B OCHOBHOM B JICAHHUKOBEIX HAHOCAX U B

BEpXHEH 4acTH 15-MeTpoBOi#i TONUWIH KOpPEeHHbIX nopod. OneHeHHas
BeJIHYHHA NMOA3EMHOrO CTOKa B 03. OHTApHO € KAHAACKOro noodepe-
Xbs (2,8 M’/c) He3HauKMTeNbHA NO CPABHEHHIO C TPHTOKOM MOBEPX-
HOCTHBIX BOJ.
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Meron cpeaHeMHOroJeTHEr0 BOAHOIO 6ananca MoXeT ObITh Uc-
NONB30BaH AN OUEHKH NOA3EMHOM0 CTOKa B Mops U3 ryOOKUX ap-
TE€3MAHCKUX BOAOHOCHLIX MOPH30HTOB, KOTOpPhElE UMEIOT YETKO BbI-
pakeHHYO obnacTb nuTadHud. g obracrd MUTaHUA COCTaBIAIOT
ypaBHEHHE CPEIHEMHOMONIETHErO BOAHONO OajaHca M o pa3HoCTH
MEXAY OCaAKaMH, HCNIAPEHUEM U PEYHBIM CTOKOM OMpeaedIOT 3Ha-
yeHHe rmyOGokod uHUIbTpanuy, T.€. TY 4YacTh 0CAaAKOB, KOTOpas
pacxoayeTcsa Ha NUTaHHE apTE3HaHCKUX BOA. DTOT METOA 3aMaHUYH-
BO NMPOCT, OHAKO €ro NPUMEHEHHEe OrPaHHUYEHO HECKONBKHMH 00-
CToATENLCTBAMU. BO-NepBLIX, OH NpHroaeH And pacuyera pacxona
BOJibl K3 TE€X BOJOHOCHBIX NOPH30HTOB, KOTOPbIE HAJAEKHO H30J1HPO-
BaHbl BOJIOYNIOpPaAMH OT BbILIE- K HUXENEXAUIHX NOPH3OHTOB, T.€.
NOMKHA OBITH YBEPEHHOCTh, YTO CTOK OLEHUBAEMbIX MOPHU3OHTOB
“noxoauT” OO MOpPA, a HEe paCXOAYETCA Ha NEPEeTEKaHue B Apyrue
cnou. Bo-BTOPBIX, 3TOT METOA MOXET ObITh HaIE)KHO HCNOMBL30BAH
B T€X C/ly4asX, KOrna oleHHBaeMoe 3Ha1eH e ryookoi nHunsTpa-
LMK NPEBLILIAET TOYHOCTb OTMPEAENEHUS APYTHX COCTABAAIOLHX
ypaBHEHHA BOgHOro OanaHca (0caaki, HCIapeHUHe, peuHoi CTOK).

PaccMorpeHHbIe METOABI KOTMYECTBEHHON OLEHKH NOA3EMHOro
CTOKA B MOPs MO3BONAIOT ¢ NOCTATOYHOH TOUHOCTBIO ONPEAENHTH
o6 cyOMapHHHBIH CTOK U3 BCEX PACYETHLIX BOAOHOCHBIX ropy-
30HTOB U TIOJIYYUTh KapTHHY €ro pacnpeneieHus B npuOpexxHOH
YaCTH CyllH ¥ MOpPSA C yYeTOM B3aHMMOCBA3H BOJJOHOCHBIX TIJIACTOB.
Tlony4yeHHble O\HHM W3 METO/I0B 3HAYEHHA NOA3EMHOMNO CTOKA Clie-
LYET B AAbHEHLLIEM MTPOBEPUTHL U TIPOKOHTPONUPOBATH APYTHM MeE-
TooM pacdera. COBMECTHOE HCNOJb30BaHME HECKONBKUX METONO0B

NO3BOJACT NOJy4arh HanOonee HAACXKHBIC PEIYILTATHLI.
BTopasg rpynna BKIOYAET METOALI MOKHCKOB U U3YUeH U pa3

ERSPORAAE L By iiiate v FALFE AASSLANANSS AP 22 SAS ) aNwirasasR |

HBIX aHOMAJIMii B MOPCKOIt BOZle WM B NOHHBIX OCAAKaX, KOTOphIE
BbI3BaHbI CyOMapHHHOH pa3rpy3koil noa3zeMHbIX BOA (aHOMAanHM B
TEMNEPaType U COCTABE MOPCKO# BOABI, B COCTaBE U CBOICTBAX 0Ca-
KOB J{Ha, ra30BOM, XHMHYECKOM W H30TOMHOM COCTaBe NMPHAOHHOrO
CNost BOABI U JIp.). DTH METOAbI TTO3BONSAIOT BRIAENHTb U KAYECTBEH-
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HO oXapakTepu30BaTh 001acTu CyOMapuHHON pa3rpy3ky MOA3EMHbIX
BOJ U B PAJIE CIY4YaeB JAIOT BO3MOXKHOCTh 0OOCHOBAHHO pacCUUTaTh
BEIMUUHY MOA3EMHOIO CTOKA, BLI3bIBAIOLENO 3TH aHOMAJIUH.

[ToaTomMy oA MOPCKUMH MHAPOreoorHiecCKUMH UCCIeA0BaHu-
AIMU TIOHUMAaeETCs OOLUNPHBIH KOMIINEKC BU3yalIbHBIX, a3POKOCMH-
YECKHX, MEOPU3NUECKUX, FEOXUMHUYECKUX U ApYrHX paboT, Hanpas-
JIeHHBIX Ha U3y4YeHHE pa3lHYHEIX AaHOMAIUH HEnocpeaCcTBEHHO B
Mope (B MOPCKOH BOZE UNH B AOHHBIX OTNOXKeHUAX). Takum obpa-
30M, MOPCKHE FHJIPOreoorn4eckue uccneoBanus (TouHee UX Ha-
3bIBaTh “IMAPOreoIOrHYECKHE UCCNEA0BAHUA B MOpE”) Hallpasne-
Hbl Ha W3y 4Y€HHE MHPOTreOiorHt¥eCKiX MPOLECCOB B3aMMOLENCTBHA
NOA3EMHBIX ¥ MOPCKUX BOJ H NTOA3EMHONO BOAOOOMEHa Cy LU ¥ MOpA.
Ha pucyHke 4.2.1 yka3aHbl OCHOBHbIE METOABI MOPCKHX FHAPOreo-
JIOTHYECKUX HCCEAOBAHUH, BKIIOYAKOUUE OUCTAHUHOHHBIE METO-
Jbl, METOAbI HEMOCPEACTBEHHLIX 00cnenoBaHUH cyOMapHHHbIX UC-
TOYHUKOB, METOAbI U3YUYEHUSA NMPUAOHHOIO C0A MOPCKOM BOALI U
METOAbl H3YyUEHUSA JOHHBIX OTAOXKEHHUH.

M3ydeHne BIUAHUA CyOMApHHHBIX NOA3eMHBIX BOJ Ha GOpmHU-
pOBaHHE aHOMaNui B PU3HUECKUX U XUMHUYECKHX TONAX AOHHLIX
OTJIOKEHHUI ¥ MIPURAOHHOIO CNOsi MOPCKOH BOAbI COCTaBNAET METO-
JUUYECKYIO OCHOBY MOPCKUX FUAPOTEOIOrHYECKUX HCCeN0BaHUM.
CoBpeMEHHBIHI TeXHHUYEeCKHIN YPOBEHb MOPCKHX HCCNENOBaHUA ne-
N1aeT BO3MOXHbIM U3MEPEHHE C BLICOKOH TOYHOCTHIO TAKHX BAXKHEIX
NoKa3aTene, KaKk TeMreparypa, TENNOBON MOTOK, 3EKTpHYEcKas
NPOBOAUMOCTD, €CTECTBEHHbIE NEKTPUUECKHE H I1EKTPOMArHUTHLIE
MoJig B JOHHBIX OTNOXKEHHUAX, & TaKxke onpeaesieHHe XHMHUYECKOro,
MUKPOKOMIIOHEHTHOIMO, ra3oBOr0 U W30TONHOIO COCTaBa MOPOBbIX

PRACTREANNE MOHHLIVY ATHMYEHWIT U MAanckail nonkl (OInHAKD AOMA-
l}“\' a4 I.J\.Il.lv iy A\Jllllul{\ WP AJE A\ WwiilELlX]) ri lVlUl}vl\Ull l,UAul. VHI FL® 334 &) SALLWIYIA

JIMM B pacnpeneneHH Kaxaoro U3 3THX napaMeTpoB He ABNAIOTCA
MpAMbIM N0KA3aTeNEM Pa3TPy3KH NMOA3EMHbIX BOA Ha iHe Mop4. [ ua-
poreosiornyeckas HHPOPMATUBHOCTH 3HAUUTENHLHO NOBLILIAETCH IPH
M3MEPEHHH B OJJHOH TOUYKE OHOBPEMEHHO NIAPAMETPOB HECKOIBLKUX
bH3NUECKMX U XHMHUYECKHUX TIOJIeH HJIH pa3iHYHbIX COCTARIAIOLINX
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OLHOTO U TOTO 3Ke NOJIA, a TAKXKe MPH YBENHYEHHH 4acTOThl U3MEpe-
HUH, nepexoasileil B HenpepbiBHOE NpodUAHPOBAHHE.

Eule ¢ apeBHOCTH M3BECTHB METOAbl 00HapyxeHus cybma-
pPUHHOH pa3rpy3ki MOA3eMHBIX BOJ — BU3yanbHOe HabnroAeHHe 3a
IOBEPXHOCTLIO MOPA, HAa KOTOPO#t MOLIHbIE COCPELOTOUEHHbIC CYO-
MapHHHbIE UCTOYHHUKH BBI3bIBAKOT pa3fnuyHble U3MeHEeHHd. K HHUM
OTHOCATCH o0pa3oBaHHe BOAAHbBIX KY[OJOB, “BCKUIIaHHE” HA 110BeEp-
XHOCTH MO, H3MEHEHHE LIBETA MOPCKOMH BOJIbI, [TOSIBNIEHHE Ty3bIPh-
KoB raza. ismMeHenHe 1Beta MOpCkoii BOAbl MOeT ObiThb Bbi3BaHO
pa3snHYHbIMH XHMHYECKUMH peakummn NPOUCXOAALIMMH NPU pas-
Ipy3Ke MOA3EMHbIX BOJ Ha AHe mopd. 1o u3MeHeH o L{BETa MOp-
CKOH Boabl Obi1 OOHapyxeH UCTOYHUK BONH3H OeperoB MHaoHe3nn
Ha (hyMaponbHbIX NONAX BylkaHa baHy-Byxy; TaM Boaa OokpalliiBa-
€TCA B KPacCHbIl 1[BET MPH OKUCIEHHH XKee3a, TPHHOCHMOIO Tep-
MallbHbIMH Cy OMApHHHBIMH HCTOUHUKAMU. C TOMOLIbIO BU3YaNbHbIX
HabnoaeHnH 06110 OTKPLITO 60NbLIOE KOJMYECTBO CyOMapHHHBIX, B
OCHOBHOM KapCTOBbIX, HCTOUHHKOB BO MHOTHX paiOHAaX MHUpPOBOIO
OKeaHa.

C nomoLbIo BU3YyanbHbIX HabM0AEHH I MOXKHO 06HApYXUTb CY0-
MapHHHBIE UCTOUHKKH, UMEIOLIHE 3HAYUTENbHBIH AeOUT, pacnono-
’KEHHble B OCHOBHOM B npHOpexHo# yacTi Mops. Jlaxe Hanbonee
MOLLIHbIE HCTOUHMKH MOTYT OCTaThCs He3aMedeHHbIMH, eC/H MyOH-
Ha UX BbIX0Ja TPEBbILLAET JeCATKH MeTpoB. B nociaeanee Bpems
BO3MOXHOCTH 3TOT0 METOAA OOHapyXeHHMS pa3rpy3KH MOA3EMHbIX
BOJ B MOp€ 3HAYUTENIbHO pacluMpeHbl B CBA3U C NPUMEHEHUEM ad-
POKOCMHYECKON ChEMKH H UCCIIEAOBaHIH ¢ MTOMOLLBIO BOAOMA3HOM

TEXHHKH.

Becbma niepcrieKTUBHBI A1 U3yueHUs cyOMapUHHON pa3rpy3Ky
NOA3EMHbBIX BOJ AHCTAHLHOHHbIE METOJbI H npeme BCEr0 MHOTO-
CMEKTpaNbHasg CbeMKa NOBEPXHOCTH MOPA € caMoieTa WIH KOCMH-
YeCKHX anrnaparoB. BO3MOXHOCTb NPHMEHEHUST @3POKOCMHYECKHX
METOJIOB /1A H3y4eHHS 0J3EMHOro CTOKa B MOPE OCHOBAHA Ha TOM,

4TO CyOMapyHHBIE BbIXO/bl MOA3EMHBIX BOJ NPHBOAST K U3MEHEHH-
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AM BaXKHEHIHUX XapakTepHCTUK MOPCKOH BOAbI (LiBeTa, npo3pad-
HOCTH, TEMNEPATYPbI, CTPYKTYpPbl BOAHOH NOBEPXHOCTH), HPUKCH-
pyeMbIX Ha a’3pokocMHYeckHXx cCHUMKax. KpynHoMmacuitaOHble
a3po(OTOCHUMKH NMO3BONAIOT JOCTATOYHO AETAJILHO H3YUYHTh 0CO-
OeHHOCTH reoIorH4eckoro  reoMopdonoruyecKkoro CTpoeHus nNpu-
OpexHbIX YacTei CylIH H MOpA, BbIACUTL 30HbI Pa3iOMOB K 30HbI
NOBLILIEHHOH TPEUIMHOBATOCTH, K KOTOPBIM OObIUHO TPHYpPOUEHbI
KpYyMHble cyOMapHHHbIe HCTOUHHKU. U3MeHeHue Bera uii npo3pau-
HOCTH MOPCKOii BOJibl, BbI3BAHHOE CYOMapUHHBLIMU BbIXOAAMM NOA-
3€MHbIX BOJI, OTpaxkaeTcd Ha adpodOTOCHUMKAX NMOABIEHHEM B CO-

R AT MY OO h ) fal
OTBETCTBYIOLIEM MCECTE OONEC Wi MCHEC 3HAYHUTCNDHOIO HM3MCE-

HeHHA OTOTOHA, KOTOpoe PHKCHPYET CYOMapHHHbBIM HCTOUYHHK.
B HeKoTOphIX paiHOHAax BbIXOAbl MOA3EMHBIX BOA B MOpE HAaCTONb-
KO OOMNIbHBI, 2 3aHUMAEMble UMM TIIOWAAH CTONbL OOIHpHLI (Ha-
npumep, B paiiode Dnb-Mopxk B CpeauszeMHOM Mope cyOMapuHHbIe
HCTOUYHHMKH HabnonaroTes BAOJbL Oepera Ha mpotsixkeHun 200 kM),
YTO BbI3BAHHbIE UMK AHOMAJIUK OTHETIHBO (DUKCHPYIOTCA JaXKe Ha
CHUMKaxX K3 kocMoca. KOCMHYEeCKYy10 ChbeMKY MPOH3IBOAAT C [TOMO-
bIO BLICOKOYYBCTBUTEIbHOM annaparypbl, perucTpupyiouleit anek-
TPOMArHUTHOE MU3J1yY€HHE 3€MHOMN MOBEPXHOCTH B pa3IH4YHBIX 00-
nactax crnekrpa. CbeMKa OCHOBAHA HA CMEKTPaibHbIX OTIHYHAX B
OTPAKEHUH COJIHEYHOTO CBETA pa3iIHYHbLIMH OOBEKTaMU. DTOT Me-
TOJL TIO3BOJISET C TIOMOLIBLIO COOTBETCTBYIOLIUX CBeToqmanpon 1no-
JAYYHTb MAKCHManbHbIA CBETOBOM KOHTPACT NpPH ACLLIKPUPOBAHU K
3IEMEHTOB MMOBEPXHOCTH H3Yy4YaeMoii Teppumpun. Ha TIEpBOM ame-
pPUKAHCKOM MCKYCCTBEHHOM CITyTHHUKE, 3aMYLIEHHOM C LEJIbI H3Y-

YeHHs PUPOAHBIX PECYPCOB 3eMIH, ObLI0 YCTAHOBNEHO MHOMOCIEK-
'rnn NLHOa (‘I(QHDI“VR’“"PP V("rnm‘fl("rnn i} na nprur"rnalmu QTIPI(TT\(\MQP-

LA RASS AN W MANRRa A | e et d EAXEER v Ew AN wFivailes

HUTHOIMO H3JlyYeHHs B 4YeTbipex AHana3zoHaxX IJIUH BOJIH: 3eNIEHOM
(0,5-0,6 mxMm), kpacHoM (0,6—0,7 MKM) K ABYX ONukHUX HH(pa-
kpacHbix (0,7-0,8 u 0,8—1,1 mxM). Bbibop 3THX AnanazoHoB He
c/iydaeH U OOyCJIOBNEH pa3zinYHbIMH LENSIMH. B YacTHoCcTH, B “3€-
NeHoM” nuarnasoHe Mopckas BojJa Npo3padvHa, ¥ HaA KOCMHYeCKHX
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CHHMKax oToOpaxatoTcs penbed AHA, MyTHOCTb U pa3iuuHbIe MTPH-
MECH, UMelOLIHecH Ha AHe. DTO 103BONAET OOHAPYKUTEL KpyNHBIE
KapCTOBBIE HCTOYHHKH, BOJIbI KOTOPbIX OOBLIYHO cOIEpIKAT B3BELLIEH-
Hble YacCTHllbl WIH 11y3bIpbkH BO3AyXa. [10100HEIE UCTOYHHKH 00-
Hapy>XeHH! Ha a3po(oTocHUMKaX obepexbs 0-8a AMaliky, rae Boc-
XOIfALIME NMOTOKH KapCTOBBIX BOJ 00pa3yloT Ha NOBEPXHOCTH MOpA
MYTHBIE Y4acTKH oBanbHOU $opmbi. MHOrocnexTpajibHas cbeMKa
HCHoNk30Banach reofioruueckoil cnyx6oit CLIA nnd uzydyenus cy6-
MapWHHbIX UCTOYHUKOB BONM3u SMaiiky, Cuuunuu W IaBaiickux
OCTpPOBOB.

B ocHOBY uH{(paKpacHON CbEeMKY IMON0XKEHO U3MEpeHHE WUH-
TEHCUBHOCTH TEMJIOBOIO H3JYUEHHUs pa3nUYHbLIX MPUPOAHBIX NMO-
BEPXHOCTEH, B TOM YUCNE U NMOBEPXHOCTU MOPA B HUH(paKpacHOM
Jliana3one 3MeKTPOMarHUTHLIX BOJIH. C MTOMOIIBIO COBPEMEHHEIX
MH(paKpacHLIX paguoOMeTPOB MOXKHO W3MEPHTb ¢ MUCKYCCTBEHHBIX

CIYTHHKOB 3eMJIM ¥ CaMOJIETOB M3MEHEHUS TeMneparyphl Ha Mo-
BPHYHD(‘TH MODS ¢ TOUHOCTLRID nn necsaThIX U COTLIX nnnpu mﬂ TIV(‘FI_

AN W/ R WA iY l,, AEANT W 2 oS g e iwisa =g T

HMndpakpacHas cbeMka BecbMa 3p¢exTHBHA 114 06Hapy>iceHuﬂ o4a-
ros cybOMapuHHOIN pa3rpy3KH foa3eMubIX Boi. Temneparypa noa-
3€MHbLIX U MOPCKHX BOJ 00bIYHO HeOAHHAKOBaA. B c¢BA3H ¢ 37MM HaA
KOCMO- WIH a3pOCHUMKAX, TONy4Ye€HHLIX B pe3ynsTare uH(ppakpac-
HOH CbeMKH, CyOMapHHHAs pasrpy3ka NoA3eMHbIX BOA GukcUpyeTcs
MO XapaKTEPHbIM KOHTpPACTaM, UMEIOUIUM OOLIYHO KOH(DHUrypauuio
wenspos.

CneayeTr OTMETUTD, 4TO IPUMEREHHE UH(PPAKPACHOH CheMKH 14
KapTUpPOBAHUSA 04aroB pa3rpy3ku NOA3EMHbIX BOJ B aKBaTOPHH MO-
peﬁ BO3MOXHO JNHLb [IpH YCIOBHH, YTO aHOMAJIUH TEMMEPATYPHI,
BbI3b bi¢ cCyOMaprHHON pa3rpy3ko#, QOCTUraloT MOBEPXHOCTH
Mopﬂ M OTIMYAIOTCA OT TeMMNeparypbl MOPCKOH BO/bI HA BENIUUYHUHY,
OonbLUIYIO YYBCTBATENLHOCTH PafHOMETPUH.

HUHdpakpacHas cbeMKa NpoBoAUNnach Npy U3yYeHHUU BOJHbIX pe-
CYPCORB O. Jlonr-A¥ineny ((‘IHA\ B YACTHOCTU. NNf onpeneneHus

4 aTas - a——L S 22T 2Ty AR VA p ARt AR

MeCT pa3rpy3Ky NoJa3eMHbIX BOJ B 3aJIMB€ OCTPOBA. 3/1eCh TeMiiepa-

D
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Typa MOpCKOii BoAbl JleroM okono 20°C, a nogzeMHbix Bog — 10—15°C.
B cBs13M ¢ 3THM Ha JleTHEM CHHMKe CyOMapUHHad pa3rpy3ka roi3eM-
HbIX BOJl 9E€TKO NPOCNEKUBAETCA BAONb JUHHUU Oepera Mo TeMHbIM
TYMaHHbIM y4aCTKaM.

Kpome o0HapyxeHus cyOMapHHHBIX HCTOUYHUKOB, UH(paKpacHas
CbEMKA MO3BOJIAET MMONYUUTh H PAA APYrHX BAXKHBIX JAaHHBIX. Tak,
1eOUT CyOMapHHHOIro HCTOUYHHKA MPHONH3UTENLHO ONIpeAeIAIOT pac-
YETHbIM TIyTEM, UCXOAd M3 IUIOLAAM MOBEPXHOCTHOro nsTHA. [lo
TEINNOBbIM CHUMKAM MOXHO OlpeIeuTh TeMIeparypy HCTOYHHUKA.
C noMoLbtO TTIOBTOPHBIX ChEMOK (0COOEHHO KOCMHUYECKHX, He Tpe-
Uywumx depaT AOIMOJTHNUTEJIbHBIX LpeﬂCTB OTANYAKLHHUXCA BbBICO-
KOH MEPUORUYHOCTBIO M OXBATHIBAIOUIMX 3HAYHTEJIbHbIE TEPPUTO-
puM), MPOBOAAT pEXXHMHbIE HAOMIOAEHHUA KAK HA OTAENbHbIX yuacT-
Kax, Tak U Ha OOLIHPHBIX aKBATOPHUSAX.

Oxono r. Tamna (r-os Pnopuaa) HHPpakpacHas ChbeMKa TpH-
MEHANaCh A ompeleSieHUss TUHHKM PABHOIO NABIIEHUS MEXAY
pa3rpyXarwIliUMHCA B MOPE MOA3EMHbBIMU H MOPCKHUMH BOZAMMU.
1o nepemMewmeHHIO 3TOR MTUHHH MOXHO CYAUTb 00 MHTEHCHBHOCTH
pasrpy3KkH 1noa3eMHbIX BOA B MOpE.

Ilpyu u3yuyeHun cyOMapHHHBIX HCTOUYHMKOB BRXXKHOE 3HAYEHHE
UMEIOT HEeNOCPEACTBEHHO NOABOAHbIE HAOTIOIEHHS C TOMOLIBLIO Jier-
koW BoAonasHo#i TexHUkH. Takue uccnenoBaHuA ObUIH BBIMTONHEHDI
Ha wenbde YepHoro Mops B palioHe rarpuHCKOH rpynnbl cyGma-
PMHHBIX UCTOYHHUKOB IS U3yUeHHS MeXaHH3Ma Pa3rpy3KH Noa3eMm-
HBIX BOJ 4€pe3 KapCTOBble HCTOYHHKU Ha JHe MOpH.

Onucanue npHEMOB U3YYEHHS M OLEHKH TOA3EMHOIO CTOKA B
MOpP#A H 03epa ObIN0 Obl HEMOJHBIM, €CITH HE YIIOMSIHYTb OMbIT H3Me-

IV TIMNMTMAITETEITA A TTL Aﬂr\llnw\ﬂlllln_
peHHﬂ ﬂeﬁ}‘}"fa H Hanopa CyﬁMapE&HHD;A HCTOYHHKOB TIbC3OMETPHYC-

CKMMH YCTAaHOBKaMH H pacxofoMepamy pa3ifHYHON KOHCTPYKLIHH.

BecbMa nepenexkTUBHO NPUMEHEHHE PaCXOOMEPOB A1 OLEHKH
CKOPOCTH (pUIbTPALMH NTOA3EMHbBIX BOJ| Yepe3 AOHHbIE OTIMKEHHS.
[1punuun ycrpolictsa pacxonomMepa 3akJilouaeTcs B TOM, 4TO yya-
CTOK [IHa OrpaHW4YMBAETCA LHIIMHIPOM OTpe/eNeHHOro CE4eHUs H,
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TakHM 00Pa3oM, BblAENAETCA MWIOA/lb, YEPE3 KOTOPYIO H3MEPAETCA
cybakBasibHas pasrpyska. [Iunuuap BraBnuBaeTCst OTKPLITOH YacThiO
B IOHHBIe OTNOXKEeHUA. K 3aKkpbiTOil YacTi LuauHapa, iMetomieit He-
0oJbLIOE BLIMYCKHOE OTBEPCTHE, NOACOEAUHAIOTCA PACXOA0MEPEI
pasnuiHbIX KOHCTPYKUMit. M3Mepsas konudecTBO Boabl, NpoLenilei
yepes pacxoqoMep B €AHHHUY BPEMEHH C OnpeaeneHHON nmnoiaam
AHa, Nojly4aroT MOAYNb BEPTHKATILHON pa3rpy3kd NOA3eMHbIX BO/,.
O6opynosas Takoi pacxoaoMep HeCNOXKHOM 3NEKTPOHHOM anmnapa-
TYpOH, MOXHO MPOBOAUTH ANUTENIbHLIE PEXXUMHbIE HAONIOAEHUA.
C noMolblo nog0oOHbIX pacXxoqOMEpPOB H3yuanach cybakBanbHas
pasrpyska NoA3eMHbLIX BoJ B 03epo MuYuWraH; negjHUKOBOE 03epo
Canny, wrar MunHecora, ClIA; B 3anuB I'peiit-Cayt-boii, CLLA;
B 03¢p0 Tayno B HoBoii 3enanaum.

H3yudeHnne BbIXOAOB NOA3ZEMHbLIX BOA HA 3HAYMTENbHOM MyOuHe
BO3MOXHO € HcNoJib3oBaHHeM 6aTHckagoB. CywecTByouke B

HacTosAuee BpeMs Garuckagbl nNO3BOAAIOT B TEYEHUE ANUTENLHOIO
BpPEMEHU U npakTuyecky Ha moboii TnVﬁﬂHP n'rﬁunm‘k nnnﬁm OTNO-
XXEHHUH, NpOBOAUTL NOABOAHOE (hoTOrpathUpoOBaHue U ApYyrue Habno-
Aexus. MccnenoBaHus, BulnonHeHHble Ha 6atuckade “AnyMuHayt”
Ha wenbde y beperoB ®nopuibl BbISBUAU NOABOAHBIE BLIXOJbI
MPeCHBIX H CONMOHOBATLIX BOJA W 1O3BOJMIH ONPEAeIinTh YCHOBHUS
UX pa3srpy3ku. Usydenune GopMUpPOBAHUSA TOPAYUX PACCONOB Ha
nHe KpacHoro Mopsa u obcnenoBanne rnybOKOBOIHbLIX pailoHOB
03. baiikan npoBogUnOCsE poccHiicKMMU YYEeHBIMH HA OaTuckade
“I'laiicuc”.

OnpeneneHne Hanopa NoA3eMHbIX BOJI, pas3rpyXaoUINXcs yepes
JOHHbIE OTNOXEHHUS, TPOU3BOAUIOCH C TTIOMOUILIO ClenHanbHBIX
nbe3oMeTpos Ha 03. I0T1a B CLUA. 3gech B pesynbTare uHgpakpac-
HOM CbeMKH, BbIlIOJIHEHHOH ¢ camosieTa Ha Boeicotre 1100 M, Oblnu
ODOHapy:KEHbI YYaCTKH pas3rpy3KH MOA3EMHBIX BOA B aKBATOPHUH O3e-
pa. DT y4acTky o4eHb OJM3KO COBNaNM ¢ aHOMAIUAMH pacnpene-
NEeHUst B 03epHOM BoAe HATpud, MarHus W kanug. BusyanbHble Ha-

OnoAeHud nokasaniu, 4To B paifoHe pas3rpy3kH NMoA3eMHBIX Boj 00-
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pazyeTcs CBOOOJHOE OTO JibAa NPOCTPAHCTBO TPEY roNbHOH (hopMbI C
OCHOBaHHEM JJIMHOHN 5 KM, pacrofoXXeHHbIM Yy OeperoBoil THHHM.
BepiuinHa TpeyronbHMka yaaneHa ot bepera Ha 3 kM. Kpome Toro,
fipd BH3yaJIbHbIX HAOMOAEHHUAX Yaajl0ch OOHAPYXUTb HA 1HE MHO-
XKECTBO MYTbEBbIX 3aBUXPEHUH AHaMETPOM J0 3 M, KOTOpbIe BbI3Ba-
Hbl pa3rpy3koi noa3zeMHbiX Boa. Ha ydacTke niomanHoi pa3rpysku
NoA3eMHbIX BoJ, OOHAPYKEHHOM Ha JHe o3epa ¢ noMoiubio uHdpa-
KpacHoH CbEMKHU H a3pOBU3yaAIbHbIX HAOMIOAEHUH, B JOHHbIE OT/O-
)KEHH BAABAUBaETCA Ha MyOUHY 9 M Hr1o¢unbTp, 000pyIOBaHHbIH
nbesoMeTpoM. MHTEPECHO OTMETHTD, Y4TO B CKBaXKHHAX, npolypeH-
HbiX Ha Gepery OKOJO ypesa BOJibi, YPOBEHb IPYHTOBBIX BOJ Haxo-
JAUTCA NPpUMEPHO HA OTMETKE YPOBHA 03€pPa, a B [IbE30OMETpaXx, pac-
NONOXEHHbIX B aKBaTOPUU 03€pa B palioHe aHOMaNUH, YPOBEHb JI0-
CTHraeTt BbICOTbl 65 CM Haa NOBEPXHOCTLIO 03epa. DTo JaeT
HCcCeloBaTeNsM OCHOBAHUE YTBEPKIAATb, YHTO B 03€p€ NPOUCXOAUT
pa3rpy3ka HanopHbIX Boj IMyOOKUX BOAOHOCHbIX rOpH3oHTOB. [1pH
HcCre10BaHUAX Ha 03. HOTa IpUMEHANCA KOMINJIEKC METOI0B H3yue-
HHs cyDaKBanbHOM pa3rpy3KH NOA3EMHBIX BO, BKIIOHAOLIMHA UH]-
paKpaCHYI0 CbEMKY C CAMOJIETA, a3pOBHU3YyaNbHbIE HAOTIONEHHA, TU/I-
pPOXHMHYECKHE HCCNEIoBaHUs pa3pesa o3epHOil BOAbl U Henocpen-
CTBEHHbIE U3MEpEHHs HANOPOB NOJA3EMHbBIX BOJ Ha JlHE 03epa.

B apceHan MeToA0B H3YUYeHUS CyOMapHHHON pasrpy3Ku noa3em-
HbIX BOA BXOJHUT APUMEHEHHE pa3nU4HbIX WHAMUKATOPOB, ITO HO-
3BOJISET Mo pa3baBNeHHIO B MOpPCKO BOJE pa3iiMYHbIX MHJHUKATO-
POB, 3aMyCKaeMbiX B yCThe FPU(POHOB UK B KAPCTOBYIO MOJIOCThL HA
cylue, onpeneiuTb MECTONONOKEHHE HCTOUHHKA, YCIIOBUS pasrpys-
KM, a B paae cllydaeB H 1eOUT cyOMapuHHOI pasrpy3ku. K TakuM

HHAMKAaTOpaM OTHOCATCA Kpacsilue BemecTea THa quiyopHcueHna,

OKpal€HHbIE€ CNOPbI, pa3IHuHbie U30TONbI H NPOCTO NpPecHad Boja
UCTOYHHMKA, pa30aBIdioL[as MOPCKYO BOY.

Jlna xkapTMpoBaHHA W onpeneeHus aebura cybakBanbHbIX MC-
TOYHUKOB NMOA3EMHbIX BOJ MOXXHO HCHIONb30BaTh U PaIMOAKTUBHbIE
MHAHKATODBbI.
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M3 MeTon0B, OCHOBAHHBIX HA K3YYEHHHK AaHOMAJIMH B COCTaBe M
CBOMCTBAX MOPCKOH BOADI, INIMPOKO TPUMEHAETCA U3MEPEHHUE €€ JTEK-
TPONMPOBOAHOCTH. B 0CHOBE 3TOrO METOAA JIEKUT CBA3b MEXKAY MH-
Hepaiu3auuei, XiMHUYECKHM COCTABOM U 31EKTPRUECKUM CONPOTHB-
neHreM Boabl. s o6HapyeHUs BBIXOLOB NOA3EMHbBIX BOA B MOpe
U3MEPSIOT C MOMOLIBIO PE3HCTUBUMETPOB YACTbHOE CONPOTHBICHHE
MOpPCKOIl BOAbl MO NPodUMO HA pa3nuuHbIX mybunax. OnHOBpe-
MEHHO C K3MEPEHUEM COTIPOTUBIICHUS PEFUCTPUPYETCA U TEMIIEpa-
Typa. Ha ocHOBaHUK nony4eHHbIX JaHHBIX, Nepeias OT yaenabHOro
COMNPOTUBJIEHUS K €€ CONEHOCTH, CTPOAT KaPThl pacnpeaciicHHUs Co-
JIEHOCTH MOpPCKOi BOABI, a MO KOHPHUTYpaLuu W30NKHKI onpenes-
IOT MECTOMNOJIOKEHUE CYOMapUHHONO UCTOYHHKA.

s obuapyxerns cyOMapHHHbIX HCTOUHKRKOB M B psJie CJIyHaeB
UiA NpeABaApUTENbHON OUECHKW HX JeOMTa KU3yHalOTCAd aHOMAJIUK
XMMHYECKOI0 COCTaBa MOPCKO#H BOBI MO pa3pe3aM. DTH HCCIle0Ba-
HUA OCHOBAHbI HA CYLIECTBEHHbLIX PA3IUYUIX MUHEpPaIU3aLHH U
XUMHUECKOTO COCTABA NOJ3EMHBIX MOPCKHX BOJI.

BecbMa nepcnekTHBHO NPUMEHEHKE HA HOPTY HayuHO-HCCle0-
BaTENbCKONO CyAHA aBTOMATHUYECKUX AHAJIH3ATOPOB, YTO NO3BONAET
HENPEPBIBHO NO NpodHITIO OfpeAenaTh COACpKAHUE B MOPCKOIL BOzIe
HECKOJIbKUX KOMIOHEHTOB.

B nocaeanue roabl Ans ©3yueHus cyOMapuHHO#M pasrpys3ku Noj-
3€MHbIX BOJ MPHMEHAETCA aHAJIH3 H30TOMHONO COCTaBa MOPCKO
BOZb!. M3MeHEeHHs KORLICHTPALIMH TPHTHA, AeiTepns, paauoy mepo-
Ja ¥ kucnopon-18 B Bogax cyOMapUHHBIX HCTOYMHMKOB TMO3BOAAIOT
CYAUTBL 00 UX IPOUCXOXKACHUU, HCTOUHHKAX TIUTARUA, CKOPOCTH ABH-
XXEHUSA U cpokax BogoobmMeHa (Burnett et. al., 1966; Cable, 1966).

H3yyeHue aHoManuil 8 JOHHbIX OTIOKEHHUAX OCYUICCTBIIACTCA
pa3snuHbIMK reodpu3nyecKMMH METOAAMH, a TAKXKe NyTEM Onpee-
neHus PUNBTPALKOHHDBIX CBOUCTB M aHanM3a MopoBbIX PAaCTBOPOB
JOHHBIX OcaakoB. BecbMa ycnelHo NpUMEHAECTCA KOMILIEKCHbIH
reodpuznueckuit MeTos, pazpaboraHHbiif B MHCTUTYTe BOAHBIX MPO-

Oonem PAH u u3BecTHbIH B nuTepaType kaK “Mopckoii rugporeono-
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F'MUECKHI KOMIINEKC”. DTOT METO/ BKJIOYAET HENMPEPBIBHOE CEHCMO-
aKycThueckoe npodpunuposatue, ocyuiecTeasemoe ¢ 6opra cyHa, u
HEMNPEPLIBHOE U3MEPERUE TEMIEPATYPb! U CONECHOCTU NMPUAOHHOIO
CNOs BOAbI C TOMOLILIO CHIEURAABHOIO 30HAa. CyTh METOAA COCTOUT
B HCI10/b30BaHUHU CENUCMOAKYCTHYECKUX CUIHANOB 71 3aNUCH Ha
GOpTY HEMpePLIBHOIO Mpo¢HUNA reonorMuecKoro CTpoeHus A1a (npu
HeOOX0AUMOCTH MTyOuHa CeiCMOoaKy CTHHECKOTO 30HIMPOBaHHA JHA
MoxeT gocturath 1000 M). OHOBpPEeMEHHO IO TOMY e CaMOMYy Tpo-
¢$bumo Ha rpaHuLE IHO/BO/Ia pEeTUCTPUPYETCA TeMIEpaTypa (TOYHOCTD
H3MEPEHHI 0,01°C) u COJIEHOCTD (c TOUHO-
cTbro 10 0,05%o0).

JlaHHbIii MeTOI{ [TO3BONAET NMONYUYHTh NreoNornyeckui npoduns
JOHHbIX OTIIOXKEHUH U KpUBbIE TEMMEPATYPhl U CONEHOCTH BOIU3H
AHa Mo BceMy u3ydaemomy npodunio (puc. 4.2.2). Kommiekcubiit

YposeHs Mopa

30Ha pasrpy3kK NOAIOMHEIX BOJ,

N
’/ \_ Temnepatypa

Puc. 4.2.2. AHOMAJIHS COJIEHOCTH H TeMNePaTypbl B MOPCKoii Boge,
BbLI3BAHUAN PA3rPY3Koil MOTIeMHBIX BOI
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aHaJIU3 NOJIYYEHHBIX AAHHBIX AETAET BO3MOXHbLIM OOHAPYXHUTH U
OKOHTYPHTL 30HBI MOA3EMHOIO CTOKA Ha JHE 03€pa, a pacuersl Mo
HaMAECHHLIM 3aBUCUMOCTAM TO3BOJIAIOT KOJIMUECTBEHHO OUEHUTH
o0beM noaszeMHoro croka. Pacuer cyOMapuHHOIO MOA3EMHOIO CTO-
Ka, 00LACHAIOLLEN0 AHOMAJTHHK TEMNIEPATYPbl U COJICHOCTH B MPHAOH-
HOM ¢JI0¢ (OnpeAeeHHbIE C TOMOLIRLIO aHAIK3a NpouIis), OCHOBAH
Ha M3YUYECHHH COJIEBOIO ¥ TeMNeparypHoro HanaHca B aHOMalbHbIX
30Hax, rA¢ MoA3eMHbIE U 03¢PHBIE BOABI CMELIMBAKOTCA (3ekuep U
ap., 1986). DToT koMIIEKCHBI# reopH3ueckuii Meron Obul yeneu-
HO MCN0Nb30BaH NPpH OUEeHKE NoA3eMHOro cToka B Kacnuiickoe Mmope
1 o3epa Uccbix-Kynb 1 banxain.

HeobxonuMo noauepkHyTh, YTO YKa3aHHbie METOALI onpenene-
HUA MOA3EMHOro CTOKa B 03¢epa cleAyeT pacCMaTpUBaTh KaK B3au-
mononosnusomuye. Hanbonee HanexHsle qaHHBIE MONYYalOTC MpU
MUCNOJIB30BAHHK KOMOMHALIMM METONO0B.

Cam no cebe BbIGOP METONOB M HX cOYCTAHUE 3ABUCAT B OCHOB-

HOM OT KOHKDETHLIX 23/1a4 UCCNeNOBAHUIL, reonoruuecKux U ru Apo-

& l\vnll\l.’vlnlul A A, L FAWWIIWiAN/ LICAARXLER w"E = oa

rcoIOrHUECKUX ycnoBuif B npubpeskHoit 30He, uMeromxcs ¢axtu-
YECKUX JaHHbIX.

4.3. Poab noa3zeMHbIX BOJ B IJ1002JIbHOM BOJIHOM
M COJIEBOM OaJiaHce

OtcyTcTBHE OOOCHOBAHHBIX KOJTHYECTBEHHBIX JAHHBIX O NOA3EM-
HOM CTOKC B MOpsA ¥ OKC€CaHbl A0 NMOCHCAHEIO BPCMCHH cnepmusaﬂo
u3yueHie obiuero BoAHOro HanaHca W KpyroBopoTa Bozbi. be3 ce-
JI€HUHA O NMOA3EMHOM CTOKE MHpOBOH BO/IHBIM Oanatc ocrasajics
HE3aMKHYTBIM.

C yueTom noa3eMHo# cocTasastonieii cpeAHEMHOIOJIETHUH BOA-
HLIi 6anaHe 3eMHOIo 11 11apa MOXeT OLITE OXabaKTEPU3IOBAH Clie

10%KeT L OXapaKTepU3oRak
HIUMH YpPaBHEHUSAMMU:
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nna nepudepuiirofl YaCTH CyLLIY, Jatolleld CTOK B OKeaH
E,=P,-R,-U,, 4.3.1)
1A 3aMKHYTBIX (6eccTouHbiX) obnacTeit

E,=P,, (4.3.2)
nns MupoBoro okeana

E,=P,+R, +U

p—_—
I
L%
(V%)

| —

0 0

I 3eMHOro apa
E=E,+E,+E,=P,+P,+P,=P, (4.3.4)

rne E — ucnapenue; P — armocdepubie ocagku; R — peyHoii crok,
BKJIOYAIOLIMI MOBEPXHOCTHYIO U NMOA3EMHYIO COCTaBAAIOLLIKE;
U — noa3emHbiil CTOK, HanpaBNeHHbIH ¢ CYLIU B OKeaH, MUHYS pey-
HYIO ceTb. MHAekCh NMpu OYKBEHHBLIX BbIpAXEHUAX 0003HAYAIOT:
“n” — nepudepuitHyo 4acTh CYUH, “3” ~ 3aMKHYThie 0651aCTH, “0” —
OKEaH.

CneJlyeT OTMETHTD, 4TO B ypaBaenus 4.3.1 1 4.3.3 cnenosano Obi
BBECTH €LLE ONMH YJEH, XapaKTepU3YIOLHUil OTTOK MOPCKHX BOJ B
Oepera. OHaKO 3TOT NMPOLECC B €CTECTBEHHBIX YCJIOBHAX HOCHUT CYy-
ry6o JiokanbHbii Xapaktep, HO3TOMY BHE[PEHHE MOPCKKX BOJl B Oe-
pera na JaHHOHK CTa/IMY UCCNEI0BAHHIT MOXKET HE pacCMaTPHBATLCH

"""" FATY AL AT AATI SR MATRATWE Tur TTIFM U Kﬂ“ 8 FaXsl D TEATINALATSATVYL NS A

KaK SJCMCHT MI’IPUDUIU DULANVIV vaJiadcC4a. roJib LIVADJCVINVIV VIVRAA

(¥

B BOJIHOM M coJieBOM OanaHcax MOpei M KpYMHbIX 03ep U3yuanach B
pane paitoroB 3eMHoro wapa. OaHaxo B OOJNbLIKHCTBE CyYaes I0A-
3eMHBIH CTOK B MOPA paCCHUTHIBAJICA KaK OCTATOUYHBIA YUNEeH YpaBHe-
HMA CpeHero MBOTOJIETHEro BOAKROro Oanauca, T.€. Kak yxe oTMme-

4ajocCh, B 3Ha4CHHE NMOA3EMHOI0 CTOKA BKIIHOYAJIIMCh BCC NOrpELIHO-
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CTH OTIPE/IENEeHUs ApYrux dNEeMEHTOR BofHOIO O6anaHca. 1o npuse-
710 K NMPUHLMUINUANLHO HEBEPHBLIM BLIBOAAM, a4 CaMK 3HAYEHHSA TOA-
3€MHOFO CTOKa B MOpe HEHMKOM 3aBHCE/H OT MPHUHATBIX CPEAHUX
3HAYEHRHA OCAKOB, UCTIAPEHUA U PEYHOIO CTOKA.

B nocneanue roapl poCCUACKMMK yueHbIMK Obina BbIMONHEHA
npubIHKEHHasA KONHYECTBEHHAsA OleHKa CyOMapuHHOro noxu-
3eMHOro croka B MupoBoii okeaH, koTopbiif cocrasnseT OKOJO
2400 xM*/roz, B ToM yucie B Tuxuii okead — 1300, AtnadTHueckuii
— 815, Unnuiickuit ~ 220 n Cesepubiii Jlenoputsiit — 50 kM>/ron.
ITpu 3TOM CTOK C Teppu'ropnu EBporlbl nocturaer 153, Aapm 328,
I'\Mepi‘i'l("ﬂ - IJU, h(.ppl’il(‘ﬁ L.)O, H‘BCTﬁaﬂﬁﬁ 44, ac pr bIX OCT-
poBoB — 914 kM*/ron (>xamanoB u ap., 1977; 3ekuep u aAp., 1984).

MupoBoii okeaH, okparHHbIE K BHYTPEeHHUE MOPS — 3TO OCHOB-
no#t 6azuc npeHUpOBaHKSA TOBEPXHOCTHOIO U MOA3EMHONO CTOKA.
B cBd3u ¢ 3TUM uX coneBoii 6ananc popMupyercs rnog Bo3neHCTBH-
€M BbIHOCA CONEil peuHbIMU B NOA3¢MHBIMK Bodamu. M3 3TUX nBYX
OCHOBHbIX UCTOYHUKOB [TOCTYIUIEHUA PaCTBOPEHHBIX BELIECTB B MOPA
JNOCTaTOYHO U3Y4€H U NIETKO OfpeAensaeTCcs YOHHbIM peuHoil CTOK.

OueHka BIHAHUA HORHOINO MOA3EMHONO CTOKA OCJIOXKHANACH OT-
CYTCTBHEM J10 HENABHENO BPEeMEHU JaHHBIX O PETHOHAILHOM IOJ-
3¢MHOM CTOKE HEMOCPEACTBEHHO B MOPA.

Kak cBUIETENBCTBYIOT pe3yNbTaThl BRITOMHEHHBIX HCCIEIOBaHUT
110 OTACNbHBIM pEerHoHaM, MoA3EMHbIA CTOK HENnocpeACTBEHHO B
Mops (MUHYS pedHY1O0 CE€Th) 10 OTHOLIEHHIO K 00111€eMY PE4HOMY CTOKY
OOBIMHO BbipaxkaeTcsi HeOONbLIOH BeNMUUHHON. B TO e Bpems ponb
HOHHOTO NMOA3EMHONO CTOKA B COJICBOM (ajlaHCe BHYTPEHHUX Mopeil
CyLIECTBEHHA K NOCTUIraeT AECATKOB MPOLEHTOB M0 CPABHEHUIO C

nmMuUupHuAcOM coneli nexvarn Tark nLIDOC coneil nonileuu Ll A1l DNNA-

Pllull\-’vvl'l WSl WwXa t’vl‘-ul'lll a ul\ AFIPILAN W WU/ ALNWIL IIUHJ AiviEa lJ\JHu

My B Kacnuiickoe Mope cocrasaser okono 27% npusroca coneit
pekaM#, B TO BpeMs Kak [10/3eMHblii CTOK B MOpEe HEMHOIO NpeBbl-
waer 1% or NocTymnjieHnsa peuHbiX BOI.

B pacrnipeneneHuy BOJHOMO ¥ HOHHOIO 1OA3EMHOIO CTOKA B MOPA
nposBasgeTcs obulasg BEPTUKAILHAS MHAPOAMHAMUYECKAN U ruApo-
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XHMMUYeCKas 30HaJILHOCTh NOA3EMHBIX BOJ, KOTOpas 00yClaBiuBaeT
yBeIRYEHUE CyMMApHOro BbIHOCA Coel ¢ rmyOuHOi, HECMOTpA HA
oblee CHUXEHNE MOAYJIS MOA3EMHOIO CTOKA. DTO O0bLACHAETCA 3HA-
YUTEJILHO Oonbiueii MUHEpanu3alued noa3zeMHuIX BoZ FyOOKHX
BOJOHOCHBIX TOPU3OHTOB N0 CPABHEHUIO C BOAAMU BEPXHUX COPH-
30HTOB. Takas o6mias 3aKOHOMEPHOCTh KHONIA HAPYyLIACTCA 3a CHET
BJUAHUA MECTHBIX FMAPOreOJIOrMYECKUX YCIOBHIA, CBA3AHHBIX C
LIMPOKUM Pa3BUTHEM KAPCTYIOUIUXCA MOPOA, MPoreccaMu KOHTH-
HEHTAILHOrO 3aCOJICHUSA U PACMpOCTPAHEHUSA COJIEHOCHBIX OTIOXe-
Huil. Tak, HanboNbLIKWE MOAYIM HOHHOTO MOJA3EMHOrO CTOKa B ban-

TRIHCKOEe MObhe (nvnnn 50 1/ron- KM?2) XapakTebHbl IS NTDUMODCKO

AN A LAY L'J\.’!I f l.’“l\ l-’ A L #R llr’lll'lvr’vl\v

4aCTH CUIy pUHCKO-OpIOBHKCKOrO IJIATO, Fe OCHOBHOM NMOA3EMHbIH
CTOK B MOpe (GOpMUPYETCS U3 BOLOHOCHBIX KOMIUIEKCOB 3aKapCTO-
BAHHBIX W3BECTHAKOB K JIOJIOMHMTOB.

CrnenyeT OTMETUTD, 4TO POJib HOHHOIO MOA3EMHOTO CTOKa B hop-
MHpPOBAHUK COJICBOTO PEXXMMA MOpEil MOXET CyllIIECTBEHHO BO3pa-
CTaTh NMPK CHUWKEHUU OOLLETro PEHHOro CTOKA 3a CHET €CTECTBEHHbIX
($hakToOpOB U B pe3ysibTare ACATENILHOCTH YenoBeka. [Tpu 3toM Gonee
MHTEHCUBHO OyZly T 3aCONATHCA F1yOOKOBOJHBIEC YACTH MOPH, III€ CPO-
Ku BogooOMeHa Benuku. Habnonaromeecs B HacTosee BpeMs 3a-
COJIEHUE HEKOTOPBIX IMyOOKOBOAHBIX BMAaAWH BHYTPEHHHX MOpeii
MOXceT OBITh BbI3BAHO HAPAAY C APYTHMHU MPHYHHAME yBETHUHBAIO-
IUMCA BAMSAHUEM HOHHOMO IMOA3EMHOro CTOKa M3 MYyBOKHX BOJO-
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HOCHBIX TOPH30HTOB. DJAHAHWC NMOA3SCMHOIO T
3bIBacTCA Ha 0OLeM CONeBOM OanaHce Mopei, HO H HEPEOKO CAY>KUT
OCHOBHO# npu4uHOil 06pa3oBaHus KpyNHBIX NCOXUMHUUECCKUX aHO-
MAaJIMit B MPUAOHHOM CJI0€ BOAbI U MOPCKKX 0canakoB. B cBowo oue-
pe/b, aHOMAJIMK B FEOXHMMUECKKX TOJAX HA JHE MOpEit Ciyxat
MHIAUKaTOpaMu CyOMaprHHOI pa3rpy3Kn noj3eMHbIX BOI.

Buinoc coneii ¢ noa3zemMHbIM CTOKOM B ATIaHTUUECKUH OKEaH Cco-
crasliseT 47 MIIH. T/ron, B Tuxuii okead — 521, B Unauiickuit - 296
1 B CeBepHbiit JIe10BUTHIH OkeaH (C OLEHEHHBIX BOAOCOOPHBIX MNJ10-

wanei) — 7 mad. 7/ron. CyMMapHbii BBIHOC COJE C MOA3EMHbIMH
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BoZamMu B Muposgoii okeaH nqocturaer 1300 MaH. T/rof, 4TO COCTaB-
nsieT 52% noCTynNeHus coneil ¢ peuHbIM CTokoM (2480 MaH. T/rox).
CooTrHolueHne BbiHOCA COAEH € MOA3EMHBIMU W PEYHBIMU BOJAaMHU
0 KOHTHHEHTaM npuBeaeHo B Tabnune 4.3.1.

[Tony4deHHBIE yAEAbHBIE XapaKTEPUCTUKH MOJ3€MHOrO CTOKA B OT-
JEALHBIE MOPA W OKeaHb! (M0LATHON MOy b ¥ TUHEHHBIN pacxon)
Aal0T BO3MOXHOCTD MPOaHAIM3UPOBATh U CPABHUTH OCOOEHHOCTH
ero GopMUpPOBaHUA B Pa3NHUHBIX PU3HKO-reorpapUeCKUX U CTPYK-
TYPHO-THAPOreONOrHuecKux ycaosuax. Ca3b cyOMapuHHOIO noj-
3€EMHOFO CTOKA C OCHOBHLIMU (POPMHPYIOUIMMH €rO NPUPOAHBIMH
q)amupam‘ri Haubonee OTUETNIHBO NposABAACTCH MPpHA CONOCTaBICHHH
YAENbHbIX 3HaY€HUH TOA3EMHOI0 CTOKA C KOHKPETHBIX NMPHUOPEKHbIX
paHOHOB OTAENbHBIX KOHTMHEHTOB. AHaNU3 yCIOBUH HOpMHUPOBa-
HHUA CyOMapHHHOTO CTOKa, TPOBOAUTCA MO KOHTHHEHTaM. Huxke npu-
BOJMTCA KpaTkas XapaKTepuCTHKa YCAOBHIt HOpMHPOBAHUS NOA3EM-
HOI'O CTOKA B MOPA U OKEaHBbI MO OTAENbHbBIM KOHTUHEHTaAM. AHaNU3
pacnpenenenus yaenbHbIX KONMUECTBEHHBIX TTOKa3aTened cyOMapun-
HOIO MOA3EMHOr0 CTOKA MO3BOJIAET BbIABHUTh 3aKOHOMEPHOCTH €ro
¢dbopMUpoOBaBKa B perdoHaNbLHOM U robanbHoM maciutabax, kpar-
KO OMUCaHHbIE HUXKE.

Tabmuya 4.3.1
Cooruomeune HOHHOrO Pe4HOTO H IOA3EMHOr0 CTOKA 10 KOHTIHEHTAM

Hounsii Cpenmm Honubi i Cpennas
KONTHHENT peuiioit MHHEpanH3aLug | NOJ3EMHLIA | MuHepaninianms
CTOK, peuHbIX BOIL, CTOK, HOI3EMHBIX BOA,
MAH. T Tin MIH.T | T/
Espona 240 0,077 47 0.4
A3Hsa 850 0,065 296 0,9
Adpuxa 310 4,072 182 1,0
CeB. AMepHka 410 0,069 149 04
1O, Amepuka 550 0,053 113 0,3
AsncTpanus (BKiOYaa 0-Ba 120 0,060 199 05
Tacmanus, Hosas
3enanauna, Hoean [Bunen) — _
Beero no semuoMy apy 2480 0,063 986* 0.6

* HoHnblii noa3eMHBIA CTOK ¢ KPYTHEIX OCTPOBOB HC BKJIOMEH.
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[Ton3eMHbiit cTok ¢ TeppuTopuH A3uu B Cesephbiit JlenoBuTthbiii
OKEaH MPaKTUYECKU OTCYTCTBYET B CBA3M C LUKPOKUM pa3sBUTHEM B
NMpuOpexHOi NONOCEe MHOMONETHEMEP3NbIX Nopoa. B To e BpeMs
cyOMapuBHBIA CTOK C 3TOro KOHTUHEHTa B TUXHUH Ookear noCTUraeT
254 km*/ron. [1pr TOM MUHUMAJIbHbIE 3HAYEHUA NIOA3EMHOIO CTOKA
(zo 1 n/c'xm?) nabnionaiorca Ha KpaiiHeM CeBepO-BOCTOKE C Cypo-
BbIM CyDapkTuueckuM knumartoM. K rory, Ha nobepexbe OxoTcKoro
Mops, MOAYJIb CyOMapHHRON pa3rpy3KU NOA3EMHbBIX BOJ BO3pACTAET
10 2 n/c-kM?, 4TO 00YCNOBIEHO NOBBILLIEHHEM CPEAHENOAOBOH TEM-
neparypbl 1 yBeJIMHEHUEM YBNAKHEHHOCTH TeppruTOpUU. Ha obiiem
dhoHe HU3KKX 3HAYECHUH NOA3EMHOr0 CTOKAa B MOPA HA ceBepe A3un
pe3ko BeiAendeTcs n-oB KaMuarka, rae Moayinu cyOMapuHHOIO CTO-
ka gocturaiot 10—11 n/c-km?, pacxoi NOToka NOA3EMHBIX BOJ H3Me-
pAeTCA NeCATKAMH ThICAY KyOHUECKMX METPOB B CYTKH Ha 1 kM Oe-
peroBo TUHUHU. 2TO 00bACHAETCA BBICOKOH CyMMOi aTMOCepHBIX
0CaJIKOB, OCOOEHHO B TEMJIbiH MEpUO/ roAa, 'OpHLIM penbedoM npu-
OpeXXHbIX paifOHOB MOAYOCTPOBA H BBICOKOH NPOHULAEMOCTHIO T10-
KPOBHbIX 30 py3UBHLIX U TEPPUTeHHBIX 00pa3oBaHuil.

Ilpnbpexunie paiounsl tora JlanbHero Bocroka 1 n-oBa Kopes
OTNIUYAIOTCA 60Jiee TEIJBIM U BIXKHBIM KJTUMATOM 32 CHET BIUAHMA
MYCCOHOB, UTO Hapady ¢ 3KPaHUpYIOUIUM BO37€HCTBHEM TOPHBIX
COOpyXeHnH 00yCJIOBJIUBACT yBEJIHYECHUE MOAYJA CyOMapuHHOTO

noa3eMHOro croka 110 3,2 1n/c-km>. CpaBHATENBHO BLICOKMMU MOJY-

maMMu NAManmunrn orara (S_A /o2 vanarranuasvarrd i {'avanian
JdAahMa NOA3CMHBEOIO CTORA (O—0 JI/U°KM™) AdpariCprn3yTiia O, Laxaling,

rjie BOAOCOepKallue Teppurennble o0pasoBadus obaanaloT Bbico-
KUMH (HUNBTPALHOHHBIMU U KOJIJIEKTOPCKUMH cBOMCTBaMU. OO1Ki
MOHHBIH NOA3EMHBIA CTOK CO BCEro BOCTOYHOrO nobepexbs ObiB-
wero CCCP cocrasnser 37,6 MAH. T/rof. Monynun HOHHOPO cTOKa
NOCTENEHHO BO3PACTalOT C Kra Ha ceBep ¥ B palloHe AHanbipckoi
HU3MEHHOCTH AocThralt 158 1/ron-km?. Pe3koe yBeindeHHe BbIHO-
ca coJieit ¢ noa3eMHBIMU BOAAMHU Ha KpailHEM CEBEPO-BOCTOKE A 3UH
OOBACHAETCA NPEXJe BCEro HATUUUEM 3AeCh MEP3MBIX NOPOJ, 4TO
3aTPYIHAET YCI0BUA BOAOOOMEHA U NPUBOJUT K YBEJIHUEHUIO MHHE-
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panu3sauum noa3eMubix Boa 10 5—10 r/n. B ocranphbix paitoHax Jlanb-
Hero Boctoka nonsemMubie BoAb! HA ryouHe ao 500 M npeumyiie-
CTBEHHO MpPECHBIE, ONHAKO YaCTO HabNonaeTcs pe3kasd CMEHa MUHE-
panu3aniy Ha HeOONMbUINX pacCTOAHUAX. | RAPOXKMUYECKAs 30HANb-
HOCTh NMOA3E€MHBIX BOA 3AeCh CHOpMUpPOBAJIaCh MOJA BIHSHHEM
naneoruporeojorHueckKux yCioBHid, U ee CoBpeMeHHBIN 00Uk Or-
penenseTcd npexJjae Bcero KIHMaTHUeCKUMI 0COOEHHOCTAMU U yC-
JIOBUAMHU NMUTAHUA NMoa3eMHBbIX BoA. BhiHOC cosneit ¢ noa3zeMHBIMU
BOJaMH B TUXUH okeaH ¢ BOCTO4HBIX paitoHoB Obisuiero CCCP co-
crasnseT 35% npuBHOCA CONEH pexaMu.

HcknountensHo 6naronpuatHble yCI0BHA GOPMUPOBAHHUS NMOJ-
3EMHOro cToka HabmwonawTca Ha ANoHCKUX ocTpoBax. BriusaHue
MYCCOHOB, COYETAHUE LIMPOTHONW 30HANBHOCTH K BBICOTHOI Mnosc-
HOCTH, MpEBBILLIEHUE MON0BbLIX CyMM ocaikoB (1o 2000 Mm/ron) Hax
ucnapaemMoctbio (no 1000 mMm/roa) obycnornuBaloT oORIBHOE YB-
NKHEHUE TOPUCTBIX MPUOpPexHbIX palioHoB. Lllupokoe pa3BuTHE
34E€Ch XOPOLLIO NMPOHULAEMbBIX HETBEPTHUYHBIX, aNNIOBHANLHBIX W
MOpPCKUX 00Opa3oBaHunii (rajeuHuKy, Necku, NecyaHuku) NPUBOAUT
K GopMUPOBAHUIO UHTEHCUBHOIO MOA3EMHOTO CTOKA, MOJY/K KOTO-
poro nocturaiot 16 n/c-km?. Ilon3eMHbie BOAbI B XOPOLIO TPOMBI-
ThIX BOZOOOWIBHBIX 4ETBEPTHUHBIX MOPO/IAX, KAK MPABUIIO, NIPECHBIE.
Huxelnexalluue HEOreHOBBIE MOPObl OTIIMYAIOTCA YaCThIMK TPOSTB-
JICHUAMH HedTera3oHOCHOCTH W 3aTPYIHEHHBIM BOLOOOMEHOM, B
CBA3K C YEM MHHeEpan3alus MoA3EeMHbIX BOJ 3/1€Ch MHOIIA NOCTH-
raet 20 r/n u 6onee. OnHako BOAOOOMIBHOCTb 3THX NOPOJ B LIETIOM
HEBbICOKas, H MOXKHO CYMTATh, 4YTO CyOMapHHHBIH HOHHBIH NMoA3eM-
HBIH CTOK B OCHOBHOM (OPMHpPYETCA 32 CHET NMPECHBIX BOZ HETBEP-
TU4HbIX 00pasoBaHuii, MOIIIHOCTh KOTOPbIX cocTaBJisieT 250—300 M.
MozyJib HOHHOTO cTOKA ATl SAINOHCKKX OCTPOBOB B CPENHEM COCTAB-
nser 250 T/roa-kM?, a ynenbhbiil BbIHOC coneli Ha 1 kM Geperosoii

JIUHUU konebnercs ot 4 no 8 Thic. T/roa.
B CEBEPO-BOCTOYHBIX H BOCTOUHEIX naugﬂax_ KHP, ranumarom

w W 4 RS =22 2V S22 223

npuﬁpemﬂue Tepputopun Cesepo-Kuraiickoro u Jlsloxa Hckoro ap-

.><



138 l Thaea 4

Te3naHCKUX bacceHOB, MOAYHU NMO3EMHOI0 CTOKA MOCTENEHHO BO3-
pacTaioT Kk ory ot 2,4 a0 3,4 n/c-km’. PaBHRHHBI! peabed Tep-
pPUTOPUK K XOpolas €¢ APEHUPOBAHHOCTL Kpy NHbIMY PEUHLIMMK ap-
TEPUAMHU HE CnOCOOCTBYIOT (POPMUPOBAHHMIO 3]ECh 3HAYUTEIILHOIO
MOA3EMROTO CTOKA HENOCPEACTBEHHO B Mope. BMecTe ¢ TeM nocre-
MEeHHbIN pOCT K ory arMocdepHbix ocaakoB 10 1500 MM/roa u He-
KOTOPOE YAYHIIEHUE YCNOBUI NMUTAHUA TMOI3EMHBIX BOJI B 3TOM XK€
HAMNpaBNeHKU NMPUBOIAT K YBENHUEHUIO MOnyAs CyOMapruHHO# pas-
rpy3KkH noa3eMHubiX BoA. CneayeT Takxke UMETh B BUy, UTO B Npeae-
nax paBHUHHBIX TEPPUTOPUIA, ABNAIOLHXCH OOLIUHO OONACTAMH TPaH-

114 o1 !‘Ol"‘ﬂ"l‘
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TMORANIBHOTO CTOKA RANOPHBIX BOA Pa3rpykacTca HenocpeacTBeHHO
B Mope. D10 00yCnoBNeHO €CTECTBEHHOM U HCKYCCTBEHHOM pasrpy3-
KOH NOA3eMHbIX BOJ B npeaenax CyLd. Boasl BEpXHUX BOJOHOCHBIX
rOpPU3OHTOB NPUYPOUEHBI 31€Ch K NMeCYaHO-MHHUCTHIM alTIOBHAlb-
HO-O3€pHbLIM 00pa3oBaHUAM YETBEPTUUHOrO BO3pPacTta, MOLIHOCTH
KOTOpPbIX MecTaMK aocturaer 1000 M. 3a cueT npoueccoB KOHTH-
HEHTAIbHOIO 3aCONEHHA B NPHOpPEKHbIX palioHax OTYETAHBO MpPO-
cnexuBaeTcs obparHas ruapoxuMuueckas 30HanbHOCTb. ConeHble
rPYHTOBBIC BOJb! C MUHEpaAnH3aliheH 10 HECKOJIbKUX ACCATKOB MpaM-
MOB B 1 51 BHM3 110 pa3pe3y ¢ miyOuHbl 50-100 M cMeHdtoTCA cono-
HOBAaTbIMHK K CNabOCONOHOBATHIMK HAMOPHBLIMH BOJJaMH C MMHEpA-
nu3auueit o 1,5-2 r/n. Cymmaphelii CybMapuHHbI KORHDBIH MOJ-
3EMHbI# CTOK B CBA3H C MOBbIlLIEHHOH Mﬁﬁepm.ﬁsauﬁeﬁ [MOA3CMHbIX
BOA NOCTUraet 29 MiH. 1/roa, 4To 06yCnOBNMBAET BbICOKKE MOAYIH
HMOHHOrO cTOKa — OT 150 no 160 1/roa-km?.

B ropuctbix npubpexubix pailonax, rae obnactu nuTaHud noj-
3eMHbIX BOj MAKCHMaNbHO NMPUBAKKEHBI K perHOHANILHOMY 6a3ucy
JPEHUPOBAHUA — MOPIO WITK OKeaHy, CYOMapHHHbIi NMOA3EMHDbI CTOK
pe3ko Bo3pacTtaeT. CyuieCTBEHRROE BIUAHUE CTPYKTYPHO-THAPOreo-
JIOTHYECKUX M HJPOreoliHaMHUECKUX 0COOEHHOCTEH HA yCNOBUA
¢dbopMUpOBaHKA NMOA3EMHOINO CTOKAa B MOpA OTHETIUBO NpOoABAsAETCA

MpH CONOCTABNICHHH YACIbHBIX XapaKTCPUCTUK CTOKA PABHUHHEBIX U
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FOPUCTBIX BOAOCOOPHLIX IUIOLa/el, HAaXOAALMXCA B OAHUX KJIH-
MAaTHYE€CKUX YCIOBHAX. ApKUM NMpPHMEpPOM BAMAHUA TOPHBLIX CO-
Opy>XEHUH Ha ycsioBUs PopMHUpoBaHUA CyOMapHHHOIO MOA3EMHOIO
CTOKa CJIy>KaT NOpUCTble BoaocOopHble miomaau KOro-BocTouHoi
A3un. 3aech BbIASNIETCA HECKONBKO MMAPOreoIornyeckux Maccu-
BOB M CPABHUTEJILHO MEJIKUX apTe3HaHCKUX CTPYKTYpP. Moayinb cy6-
MapUHHOTO MMOA3EMHOr0 CTOKA IOCTHTaeT 6,3 11/c-KM?, a pacXo noa-
3eMHOTO noTtoka Ha 1 kM GeperoBoit nuHUM Konebnerca ot 30 o
58 ToIC. M*/CyT. DKpaHHpYIOLilee BAUSHHE FOPHLIX XpeOTOB Ha aTMO-
chepHblii BlaronepeHoc, BLICOKOE KOJTM4eCTBO aTMOC(hepHbIX 0cajl-
KoB (6onee 2000-2500 MM/ro) U CpaBHUTENLHO HHU3KasA Hcnapse-
mMocTb (700-1200 mM/roa) co3nator B 3THX CyOTPONUUECKUX U TPO-
MMYECKUX TOPHBIX paioHaX BecbMa OaronpUATHbIE YCIOBHA 1
NMUTaHud noa3eMHbIX BoA. [log3eMHble BO/B! CBA3aHbI B OCHOBHOM
C XOpoluO npoHHUaeMbIMH 3¢ (y3UBHO-0CAAOHHBIMH MOPO1aMH
HeoreH-4eTBEPTUUHONO U pexxe Me3030ickoro Bospacra. Ilo nonu-

LIaNA Kr\nl_ TV MO DATALIIAANITITIA PANIIAALIITIY FMTALIUNALIIAIILT 2 DATTA
naiy: vuJjipinna pvin DULAUNUVWIIDIA lUlJl’lJUﬂlDl IIPYIJIJU“IUHDI N DUAUT

OOUIBHBIM ATIOBHANILHBIM HETBEPTHUHBIM 00pa3oBaHuIM, MOLIl-
HOCTb KOTOpBIX focturaet 300 M. BecbMa OniaronpuaTHbie YCIOBHSA
NMUTAaHUA ¥ Xopolluas NPOMBITOCTb NMOPOA O00YCNOBIMBAKOT HU3KYHO
MHHEpanu3aiuio MOA3EMHBIX BOA, KOTOpas MOYTH NMOBCEMECTHO B
npeaenax 3Toro KpynHoro perMoHa He npessiiaeT 1 r/n. Mopy-
JI1 HOHHOTO MOA3EMHONO CTOKA B 3aBHCHUMOCTH OT BOAOOOMIIBHO-
CTH BOAOBMELAIOWINX NOPOA H HHTEHCHBHOCTH cyOMapyHHOM pa3-
rpy3KH noJ3eMHbIX Boj konebmores ot 80 1o 180 1/roa-km?, a yaenb-
HBI BbIHOC coneif Ha 1 kM GeperoBo#t TMHKUKM U3MEHAETCA OT 8,5 /10
15 TBIC. T/TON.

bnaronpuaTHeie ycioBus GOpMHPOBaHHA TOJ3EMHOIO CTOKA Ha-
6mopatorca Taioke Ha octpoBax KOro-Bocrounoit Asun. [ocrosn-
HOe BIUAHHE MycCOHOB Tuxoro u MHauickoro okeaHoB B 3TOH Tpo-
MUYECKO 30He NPUBOOUT K MOYTH KPYINIOrOAWYHOMY YBIAKHEHHIO

AT IRMNATIAT Q ™ I‘I.‘\Ch“‘ll’ﬂl" MO ”nnn ann lll AL TTEAAATE T

OCTPOBOB. 2 4€Ch B CPECAHEM BbINaAacT cuvu—ouuuU MM OCaZIKOB B I'O[,

a Ha HaBeTPEHHBIX CKJIOHAX rOpHCTBLIX nobepexuii ocTpoBoB Ma-
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JaliicKoro apxunenara 4X Kony4ecTtBO UHoraa aocrturaet 4000-
5000 mm/roa. Hu3kas ucnapseMocts (1o 1000 Mm/rox) npu Takux
ocajikax MpHUBOAMNT K UHTEHCHBHOMY ITOBEPXHOCTHOMY U NOJ3€MHO-
My ctoky. ITocneanuii u3menseTcs 3nech oT 4 1o 15 n/c-km?, KocTH-
rasg Ha 0. MuHgaHao 33 n/c-kM?. MHTeHCUBHBLIA Mox3eMHbIi CTOK B
Tuxwnit 1 Unaniickuii okeadsl ¢ ocTpoBoB JIycoH, MunaHao u fiBa
00YCJIOBJIEH HE TOJIbKO BbICOKMM YBIOKHEHHEM MX TOPHCTBIX TEp-
PUTOPKH, HO U LUMPOKHUM pacpOCTpaHEHHEM 3A€Ch JIETKOIIPOHHLIA-
eMbIX 3aKapCTOBAHHBIX KAPOOHATHBIX MOPOJ U TPEUIMHOBATHIX BYJI-

KaHOTe€HHbIX 00pa30BaHuii, a Takke cabbiM APEeHUPYIOLIUM BO3JIEi -
cTBUEM HeQONbLUINX peyHbIX H0NMH. B 1o e BpeMs npeobnananue
PaBHUHHBIX TEPPUTOPHH C XOpOLIO pa3sBUTON 3pO3UOHHOH CETHIO B
npeaenax kpynHsix octpoos (Kanumaurtan, Cymarpa) U wiMpokoe
pacrpocTpaHeHHe 31eCh MeHee IPOHNLAEMbIX TEPPUTEHHbIX Necya-
HO-ITMHUCTBIX 06pa3oBaHUil MPUBOJAT NpY TOH ke CTPYKTYpE BOI-
HOTO OanaHca K CHKEHHIO MOAYNA CyOMapHHHOTO [O3eMHOI0 CTOKa
10 4 n/c-km? u Menee. BriHoc coreit ¢ ocTpoBoB ¥Oro-Bocrounoi
Azun (117 MaH. T/rox) o0ycnoBiieH npexae BCEro HHTEHCUBHbLIM
cyOMapHHHBIM CTOKOM cNabOMMHepai30BaHHbIX MOA3EMHbIX BOA
M3 BEPXHEH 4acTH XOpOLIO MPOHHUHAEMBIX HEOr€H-4eTBEPTHUUHDBIX
oThoxeHuil. HesnaunrensbHas Bojocb6opHas Iioulaib OCTPOBOB H
MHTEHCUBHBIN MOA3EMHbIA CTOK 06eCneurBaOT BHICOKHE MOAY/H

HOHHOINO CTOKA, KOTOpble Ha HCKOTOpb]X OCTPOBaX JAOCTHIrardT 200“‘
NN T/l

JUVYV I7IVLE RIVE

K 3anany ot nepeyBinaxHeHHbIX paioHOB IOro-BocrouHol A3un
non3eMHublit cToxk B UHaMMCKHHA OkeaH MOCTENEeHHO CHMKkaeTcd, U
C TEPpPUTOpPHH M-oBa MHAOCTAH OH yXe HEMHOTrMM NpeBbILIACT
4 n/c-xM% 3TO CBA3AHO C YMEHbLIEHHUEM KOJIHUECTBa aTMOChepHbIX
ocazkos (no 1000-1500 mm/rox) u poctom ucnapsieMocTH (ao 1300—
1400 mM/ron). Ha ycnoBus nutaHus MOA3€MHbBIX BOX 34€CH Cy-
LIeCTBEHHOE BIIUAHHME OKa3blBaeT CE30HHOCTb OCAJIKOB, CBA3aHHAas
C aKTHBHBIM BO3JeiCTBHEM Ha npUOpexHble palioHbl MYCCOHOB.
B 3acyuunmmBbli epHOA NOA3EMHbIE BOIbl CHJIBHO WUCTOLLAKOTCH 3a
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CUeT UCMapeHHs U aKTMBHOIO JPEHHUPOBAHUA 3PO3HOHHOHN CEThLIO.
KpoMe Toro, pa3sBuThbie Ha OTHENbHLIX y4acTKax modepexbd KpH-
cTalTMUECKHe MOpHbIe MOPOoAb (Tpanmbl) He cnocodCTBYIOT GOpMHU-
pOBaHMIO MYyOOKOro nox3eMHOro cToka. IlonzeMHble BOibl BepxHei
TPeLMHOBATON 30HbI KPHCTAJUIMUECKOIO MaccHBa Oonbluel HacTbio
MEePexXBaThIBAIOTCA XOPOUIO pa3paboTaHHBIMH PEYHBIMH JOJHMHAMH
1 ¢1abo y4acTByIOT B CyOMapHHHOM MOI3€MHOM CTOKE. B cTpyKTYp-
HO-THAPOreoaOrHYE€CKOM OTHOLIEHUH B nipelesiax MojlyocTpoBa Bbl-
JeNAeTCS HEeCKOJIbKO CaMOCTOATENbHbIX apTe3HaHckux OacceiHOB
(T'onasapckuii, Ilonkckuii, 3anaaHo-I"arckuit U ap.), NpudpexHbIE
palloHbl KOTOPbIX CJI0KE€HLI B OCHOBHOM IN€CKaMH, NMecYaHUKaMH,
KOHITIOMepaTaMH M CJlaHHaMH pa3iM4yHOro Bo3pacrta. Bomoobuis-
HOCTb 3TUX MMOPOJ LEJIMKOM 3aBUCHT OT YCAOBHI MUTaHuA. OHH, KaK
NIpaBUJIO, XOPOIHO MPOMBITHI H COREPKAT NPECHbIe BOABI A0 M1yOH-
Hbl 400 M 1 Gonee. B cBA3M ¢ 3TUM UOHHbII NMOA3EMHBIH CTOK 3€Ch
B LeJIOM HE3HAYHTENbHbII U ero MOAYH KoJeOmoTcs B npeaenax
70-90 1/rox-km?,

Jlanee Ha 3anaj KAMMar CTaHOBUTCA Gonee 3aCyHIIUBBIM, H C NO-
NYNYCTbIHHbIX K MYCTBIHHBIX MOOEpexnit ApaBuiickoro mops u [lep-
CHJICKOTO 3ajMBa MOA3€MHbIH CTOK He mpeBbiwaer 0,6 /c-kM2. Ko-
JIMYECTBO ocaakos 3xech cocraBager 200-300 MM/ron, uHOrna cHU-
xafcb 10 100—150 MMm/roa, a ucnapseMocTh pe3ko BO3pacTtaeT M
06b614HO npeBbiiiaeT 2000 Mm/ron. CaMbiM 3acCyLUTHBBLIM PETHOHOM
Ha 3anaje A3MaTCKOro KOHTHUHEHTa sABnfeTca ApaBuiickuil nony-
OCTPOB, Tle¢ KOJIMYECTBO OCaaKOB peako npesbiiiaeT 100 MMm/ron.
B cBA3M ¢ 3TUM Moa3eMHbIH CTOK B MOpPA 3€Ch CHHIXKAETCA O
0,2 n/c-km?. MUHHMManbHbIE 0CAJIKH H BLICOKas UCTIapAeMOCTh 00yc-
TIOBIMBAIOT BeCbMa HH3KOE NMHUTAHHWE MOA3EMHBLIX BOJX. I pyHTOBbBIE
BOJbI B 3THX paliOHaxX pacxoAyrOTCs B OCHOBHOM Ha UCIapeHHe U He
opMUpYIOT cyOMapUHHBIH NOA3EMHbLIH CTOK, H TOABKO MOJPYCIIO-
BbIE NOTOKH HEMHOTHX [TOCTOAHHBIX U BpeMeHHbIX BOJJOTOKOB MHOTIa

NARINVIXAIOTCS HernmocnencTrevHo B Mone. IoaToMy ocHOBHVYIO YUacTL

ol 1 AALAALINS 3 Wl Rl AANT W W, W L AW illANS ViAW we A AVNS T 1 VLIVE VAN LLVULILL iAW 1w i1 L
r rJ | ) | o J J

cyOMapHHHOIO NOA3EMHOTO CTOKA 37IECH COCTABJIAET perHOHaANbHbIH
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CTOK HamOpHbIX NMOA3eMHbIX BOA. OHH NMPUYPOUEHDbI K JOJIOMHTAaM,
M3BECTHAKAM, NecYaHWKaM K KOHIJIOMepaTtaM, a Takyke 0Caj04Ho-
BYJIKAHOT€HHBIM 00pa30BaHUAM NMPEUMYILECTBEHHO HEOTeH-UeTBEP-
THUYHOIO ¥ Me3030MCKOro Bo3pacta. ITH OTJIOKEHUs (POPMHUPYIOT
HECKOJILKO CaAMOCTOATENbLHBIX apTe3HaHcKHx 6acceHOB pa3InuHO-
ro nopsajKa, cpeu KoTopblX Hanbosiee KpynHbIMU ABagioTca Uua-
ckuit, OMaHcku i, A neHckuii, KpacHoMopckuil. OTIHunTeNnbHOR 0COo-
OeHHOCTBIO 3THX apTe3HaHCKUX CTPYKTYp ABIAETCA HAHUHE B HUX
pa3pese colieHOCHbIX nopoA. CpeaHss MUHEpaIU3allus NOA3EMHBIX
BOJ NOCTENEHHO BO3pacTaeT ¢ BOCTOKa Ha 3anaf ot 2 r/n (Muacknii
apTe3naHckui Oacceiit) J ao 40 r/n U\p&CﬁOMUpLKHI’i apTe3naHcKui
OaccelH). B ¢BA3M ¢ 3TUM HOHHbIH NOA3EMHbIH CTOK YBENTHUNBAET-
cA B 3TOM >ke HanpasieHuUu ot 10 go 55 miH. T/ron, a ero Mo-
AYyib HocTHraeT Ha nodepexxbe KpacHoro mopsa 200 1/rom-km® npu
BbIHOCE COJICH ¢ NMOA3EMHBIM CTOKOM Ha 1 KM OeperoBoii TMHUM —
15 ThIC. T/rOA.

PacnpeneneHre 3HadeHUH Moa3eMHOro ctoka B Tuxuit u Uuauii-
CKHMI OKeaHbl ¢ TEPPUTOPUN A3KU KU Oan3nexalmnx OCTPOBOB MoKa-
3bIBAET, YTO OHU NMOCTENEHHO YBEJIMUYHUBAIOTCA OT CYOapKTHUECKUX
paifloHOB 10 YMEPEHHOH 30HbI, PE3K0 BO3PaAcTalOT BO BIAXKHBIX CYO-
TPOMHUKAX U TPOMMKAX U CHHUXKAKOTCA B MONMYapUIAHBIX H apUIHbIX
paitonax. CnenosarenbHO, KIMMaTH4eckHii (pakToOp OKa3biBaeT Oc-
HOBHOE BJUAHME HA YCIOBHA GOPMHUPOBaHHA CyOMapHHHOIO noj-
3€MHOr0 CTOKa M ONpenenseT ero 3aBUCUMOCTb B Ii00albHOM Mac-
wrabe ot obuiei WwHMpoTHOM (pU3MKo-reorpaduyeckoi 30HanLHOC-
TH (puc. 4.3.1). Ha ator o6umit ¢oH pacnpeneneHus noa3eMHOro
CTOKa B MOPA HakiaAblBaeTcs BIHAHHE MECTHbIX pebedHbIX, I'eo-

PA_ASTAYVIATUMIIT TV I T TTMmATAN T f\hlll'ln(‘!’r'll\ cnfhoimaacTaii I’\I]’Khn\b’=
JlUl VTwil PJ RIYPIADIA ¥ 1 NAPVIVUAJIVL IIVVDDn A UUUU\.«I’IHUU 1wrl IIPYIUPU.II\

HbIX TEPPUTOPHiA, KOTOpPbie NPUBOAAT K KOJieOaHHIO, HHOrAA 3HAYH-
TeJIbHOMY, YAeJbHbIX 3HaUeHHUH cyOMapHHHOMO BOAHOIO U HOHHOIO
CTOKa B npeesiax OQHOH KIMMaTH4eCKOit 30Hbl. BecbMa 3HauuTENb-
HbI Noa3eMHBbIH CTOK B OKeaHbl GOPMHpPYETCA HAa TEPPUTOPHH N1PU-
neralourx K KOHTHHEHTY KPYNHbIX OCTPOBOB, PachoOXEHHbIX B
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rYMUOHOH W TPOMUYECKOH 30HAX. DTO CBA3AHO Kak ¢ OnaronpusT-
HbIMH KJIHMAaTHYeCKHMH YCJIOBHSAMM, TaK H C FOPUCTBIM pelibehoM
nobepexxnii MHOrHX OCTPOBOB, BLICOKMMH (PHIILTPALIMOHHBIMU CBOH-
CTBaAMH 3aneraroLMX ¢ NOBEpXHOCTH CKAbHLIX MOPOJ U TeppUreH-
HbIX 00pa30BaHHuii, c1a06bIM APEHUPYIOLIUM BO31eHiCTBUEM MECTHOMH
3po3uoHHOH ceTH. MoHHbIH moa3eMHbIi CTOK onpelenseTcs UHTEH-
CHUBHOCTbIO CyOMapHMHHOMH pa3rpy3ku MOA3EMHBIX BOJ, MPOMbITO-
CTbIO BOAOCOAEPKALUINX NOPOJ, MAJNICOTHAPOreosornuecKuMH H co-
BpeMEHHbLIMH YCJIOBUAMH GOPMHPOBAHUA MHUHEpaIN3aiMKi U COCTa-
Ba MOA3EMHbIX BOJ, HATHYHEM 3BANOPUTOB U paasmueM npoueccos
MCMApHTENbLHON KOHLIEHTpalUK B apuaHbiX paiioHax. C nobepexbs
A3un dopMHpyeTca cyOMapUHHBIA CTOK MPECHBIX NOL3EMHBIX BOA
co cpenaHedl MuHepanusauuei 0,9 r/n. OaHako B apHAHBIX U NOMY-
apuIHbIX paiioHaxX HapAAy cO CHHXKEHHEM CyOMapHHHO# pa3rpy3kH
NoA3eMHbIX BOJ BO3pACTaeT UX MUHEPAIM3aUUA Mpex/ae BCEro 3a
CYET HPOLECCOB KOHTUHEHTANLHOIrO 3aCOJIeHHA. JTO NPHUBOAUT K
YBEHUEHHUIO CYMMApHbIX W YAeIbHbIX 3HAYEHUH MOA3€MHOI0 MOH-
HOTO ¢TOKa. AHOMAalbHO BBICOKMH BBIHOC coneit ¢ MoA3eMHBIMH BO-
JaMH Habmoaaerca B palioHax pa3BUTHA 3BaNOpPHUTOB B pa3pese BO-
noconepxamux nopoxa (KpacHoe mope, Ilepcuackuit 3anmB), 4to
ABIAETCA OMpEACAIOUIMM a30HAIbHbLIM (hakTopoM (HOpMHUpPOBaHHS
MHHEpann3aly H cOCTaBa NOA3EMHbIX BoA. YKa3aHHble 0coOeHHOo-
cTH GOpMHPOBaAHUA CyOMapHHHOro MOA3EMHOIO CTOKA NPUCYLLH HE
TOJILKO A3MaTCKOMY KOHTHHEHTY, &, Kak 6yIeT NoKa3aHOo HHXKE, UMe-
FOT 0OLMH roOansHbIN XapakTep.

TToazeMHBIi CTOK B OK€aHbl KU MOpA ¢ 60MbLIeH 4aCTH TeppHTO-
pUH APPHKH A0BOJILHO HE3HAUUTEJILHBIH, YTO CBA3AHO Npexae Bee-

T S AFAN MM TATTR S A TYYTTIEEFATY TR & TEEIREMArN/ ALY AT Az nﬁl’lf\l!’f\l‘l AT 1TAMNATT

ro € KapKHM 3aCyUlJIHBbIM KJIHMATO HOT'MX palOHOB 3TOI'G KOH-
THHEHTa. MUHHMAaNbLHLIMH MOAYIAMH CyOMapHMHHOINO MoA3eMHOro
croka (10 0,1 n/c-km?) xapaktepusyoted nobepexna KpacHoro Mopi,

n-oBa Comanu, 3anagHoit Caxapsl n nycThliHH Hamub. DT paiioHbl
OTJIMYAIOTCA BeChMa HeOaronpHATHBIMU KNMMAaTHUE€CKUMH YCIIOBH-

AMH NHUTAHUA NOA3CMHLIX BOJ. rpyHTOBb[H CTOK 31€Ch NPAaKTHY€CKH
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NOTHOCTBIO OTCYTCTBYET. B pe3ynbrare NoA3eMHbli CTOK MOYTH Le-
JTMKOM (POPMHUPYETCA 3a CYeT HaMOPHBIX BOX IMyOOKHX NOPU3OHTOB.
Ha cBoeM nyTH k okeaHy 60Jblias 4acTh apTe3naHCKoro CToka pac-
XORYETCA Ha NpOLECChl €CTECTBEHHON N UCKYCCTBEHHON pasrpy3KH.
B cBa3u ¢ 3TUM ri1ybokue apTe3naHCKkue BoAbl TOJILKO B PEIKUX Clly-
qasx GopMHPYIOT 3HAUUTENLHbBIH CYyOMapUHHBIH CTOK.

Ocob0 cneayet 0CTaHOBUTHCA Ha (POPMUPOBAHUU CyOMapHHHO-
ro HoHHoOro croka B KpacHoe Mope. B TeKTOHMuUE€CKOM OTHOUIEHUH
3TOT paOH pacnosiokeH B puToBO#i 30He, 60pTa KOTOPOH Npen-
CTaBAIOT c000ii cucTeMy rpabeHOB Pa3IMUHOIO 3al0XKEHUA U BO3-
pacra. I'pabeHbl BbIMOJHEHBI B OCHOBHOM OCaJi0YHBIMH MOPOAAMH
(M3BEeCTHAKH, NECUAHHUKH, ITIMHbI, MEPreJIN) C LHPOKHM PacmpocT-
paHeHueM 3BanopuToB. OCHOBHBIE TEKTOHHUECKHE IEMEHTHI paii-
OHOB MPOAOKAIOT CBOE Pa3BUTHE B HacToALIEE BpPeMs, O 4eM CBHU-
NETEABCTBYIOT NOBBILUEHHBIC 3HAUYEHHUS TEIIOBOro NOTOKA, NpoAB-

JIeHUA ByJIKAHU3MA U BbICOKAA CECMUYHOCTb. B ¢Bfi3U ¢ 3TUM 3[1€Ch
HADOMIONAIOTCA BLIXONLI HA NOBEPXHOCTH TEPMANLHBIX BOJ [TOBLILLIEH-

AENCAASRANS & WSR AFLFRLR ARG AR Al PAY S W g APRAAFRLR AFNS AN AANS Ar ArEEARS an

HOH MMHepanu3auyi, OCHOBHAA pa3rpy3Ka KOTOPbIX MPOHCXOIUT B
puTOBBIX 30HaX. Hallin HccnenoBaHus NoATBEPXAAIOT Hanbosnee
pacnpocTpaHEeHHYHO TOUKY 3pEHHS, YTO BLICOKOMHHEPATH3OBAHHbIE
TepManbHbIE BOJbI UMEIOT HH(UABTPALMOHHOE npoucxoxaeHue. Ha
3TO, B YaCTHOCTH, YKa3bIBatOT CPOPMHUPOBABLLINECA B IPeieiax CyuIn
IWIouaAHasg U BepTUKANbLHAs MUIPOXMMHUUECKUE 30HAILHOCTH: MO
mepe npubinkeHus k 6eperoBoit TMHKUKM KpacHoro Mopa U BHH3 O
pa3pe3y MHUHepaln3aa NoA3eMHbIX BoJ Bo3pacTtaeT ot 4 no 50 r/n
n ot 4 10 380 r/n coorBeTcTBeHHO. HebnaronpuaTHble yCaoBUA NMH-
TaHus 00YCJIOBIMBAIOT BECHMA HE3HAYUTENbHBIH MOAY/E CyOMapHH-
HOIO MoA3eMHOro croka — 0,2 n/c-km®. BMecTe ¢ TeM BbICOKAS MH-
Hepanu3auus OA3EMHbIX BOX BbI3bIBACT CYLUECTBEHHbIH WOHHbIH
CTOK — 22,2 MJIH. T/rox npu monyne xo 150 1/rox kM2,
PacnonoxeHHbl# t0kHee CoManuicknii apre3naHckuil 6accei

XanakTepuveTcd LHUDOKHM DAa2BRUTHEM B BenxHel uacTU paznesa tne-
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HIMHOBaTHIX 3¢ (y3HBOB, 3aKapCTOBAHHBIX H3BECTHAKOB, 1I0JIOMUTOB,
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MeCYaHHUKOB, CPEIH KOTOPbIX BCTPEUAlOTCs THIICOBLIE POCIoU. Bo-
AOBMeElIaIolHe NOpOoAbl OTAHYAIOTCA BHICOKUMH (UABTPALHOH-
HbIMH cBoOiicTBaMU. OaHako HebGnaronpusTHble YCAOBHA NMUTaHUs
00ecneurBalOT He3HAUUTENbHbIH NOA3EMHbII CTOK, MOZY/IH KOTOpO-
ro peaxo npessiator 0,2 n/c-km?. TloasemHubie Boabl cnabo uup-
KYJIMPYIOT B OTHOCHTENBHO MPOMBITBIX TPELMHHO-KapCTOBBLIX MO~
NOCTAX U OTIIMYAKOTCA He3HAUMTENbLHO BhllieaunBarouei cnocob-
HOCTbIO. B CBA3M € 3THM, HECMOTpPSA Ha HaNH4YHE IMIICOHOCHBIX
nopoJ, MHHEpPANIU3ALUA NOA3EMHBIX BOA HE NpPEBbILAET 5 1/n U B
cpeaHeM Mo paspesy cocrasnseT 2 /5. MouHblit cybMaprHHbIH noa-
3eMHbli CTOK 3[1eCh B LI€10M He3HayuTeNleH (OKono 7 MIIH. T/roa)
XapaKTepU3yeTcs HEBLICOKWMH TUIOIAJHBIMU MOAY/ISIMH H JIHHEH~
HbIM PaCXOIOM.

K rory ot n-oBa Comanu pacnonoxeH Jap-ac-CanaMckuii apre-
3MaHCKM Oacceiin, rae noaszeMHblit crok B Unauiicknit okeaH no-
CTENEHHO YBenuuuBaetcs o 1 n/c-kM’ KonnuecTBO 0caakoB 3Jech
Bo3pactaet 1o 1000 MmM/ron v 6onee, HO BLICOKOE MCNapeHHe npe-
NATCTBYET GOPMUPOBAHHIO 3HAUMTENBHBIX PECY PCOB MTOA3EMHbIX BOJ.
KpoMe Toro, impokoe pacnpocTpaHeHHe JlaTepUTOB ¢ HHU3KMMH
(UMNBTPAlHOHHBIMH KauyecTBaMH 00YyCNOBAMBAET HEOONBLIYIO MH-
¢dunsTpalio BO BpeMs JIMBHeRbIX nokaei. Ce3oHHbIH Xapakrep
YBJIKHEHUA TEPpUTOPUH NPUBOAHUT K CHIILHOMY MCTOLEHHIO NMOX-
3eMHbIX BOA B Cyx0H nepHon. Haniuue 3BanopuToB B pa3pe3e BORO-
BMELLAOLUINX OO 00YCTOBIMBAET NMOBLILIEHHY IO MUHEpanit3alMio
noa3eMubIX Box — 1o 1,5-2 r/n. B cBiA3M ¢ 3TUM cpenHuil Moayab
HMOHHOIO CTOKa cocTaBiseT 39 1/roa-km2

bonee 6naronpusTHble yca0BUsa (HOpMHUPOBaH U no,u3emnoro

marn raminmaraTea uaa A AManarasran Nrmaitunurninao HY

CTOKa HaONKAATCA HA 0. Majarackap. JKpanvpyrouice Bilks
Ha aTMOoc(epHYyIO HUPKYIALMIO BOCTOYHOTO [06GEpexkba OCTpOBa B
bI3LIBAET YBeNHUeHHE 3/1eCh aTMOchepHbiX 0caakoB Ao 3000 Mm/rox.
DTO NPUBOANUT K MHTEHCUBHOMY NUTaHHUIO MOA3EMHBIX BO/, 3HA4YH-
TeNbHAA YacTh KOTOPBIX pas3rpy>KaeTcsi HeMOCPeACTBEHHO B OKeaH.
OI1HaKo K 3anafy W oro-3anajay KoandecTBO OCaJIKOB pe3KO coKpa-

CD
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iaercs, penbed craHoBUTCH Oosnee paBHUHHBLIM, NMOsBIsAETCA 60Nk~
L€ MOBEPXHOCTHBLIX BOAOTOKOB C XOpPOLIO pa3paboTaHHBIMM J1ONH-
Hamy. COBOKYNHOCTb 3THX (haKTOPOB BbI3bIBAeT CHieHHE cyOMa-
PHHHOIO MOA3EMHOIO CTOKa ¢ 3anajHoro nodepexnbs oCTPoBa Mo
CPaBHEHUIO € BOCTOUHLIM. B CBA34 ¢ 3TUM cpeaHMit MOLYb MMO3eM-
HOIMo CTOKa B OKE€aH ¢ TEPPHUTOPUM Bcero o. Manarackap HEMHOMM
npesbiiiaer 3 n/c'kM> Tloa3eMHble BObI BO BCEX BONOHOCHBIX I'0-
PHU30HTAX — OT YETBEPTUYHOrO 10 JOKeMOPHICKOro BO3pacTa BKJIO-
YUTENBHO — NPEeCcHble, ¢ MUHepanu3auueit ot 0,2 no 0,9 r/n.
He6naronpuaTHbIMH COBpeMEHHbIMY YCJIOBHUAMU NHTAHUS NOJ-
3eMHBbIX BOJX OT/MYAIOTCA paifoHbl 3anaaHoi Caxapbl M NMyCTHIHH
Hamu6. B cTpykTypHO-riuaporeonori4eckomM OTHoIeHUH B 3anaa-
Hoil Caxape BbIeNAtoTCsA apTe3uaHckue 6acceiinnt [ipa, Puo-ae-Opo
u CeHeransCKMid. BogoHOCHBIE rOpU30HTH 30HBI HHTEHCHBHOIO
BoOOOMEHa B MepBbIX JBYX apTe3HAHCKHX 6GacceifHax CBA3aHbI C
HEOreH-4eTBEPTUUHbIMH U3BECTHAKAMM H NECUAHO-MITHHUCTBIMU

(Y]

obpaszoeaHuaMu. HesHaunTensHblit cyGMapHHHbIH MO3eMHbIH CTOK
3nech (0,2 n/c'km’) GOpMHUPYIOT COTOHOBATHIE MOA3EMHLIE BOILI CO
cpelHell MuHepanu3auuei S r/n. B ¢34 ¢ 3TUM MOAYNbL HOHHOTO
noA3eMHOro ctoka gocruraet 25-30 1/rox kM. OTnMYHTENLHOI 0CO-
6eHHOCTHI0 CeHeranbCKOro apTe3HaHcKoro GacceifHa CayuT Hid-
POKO€E pa3sBUTHE BOLOOOHIILHBLIX METOBbBIX (MAACTPUXTCKHX) NECKOB
M necdyaHukoB. OHU 3aneraoT Ha MybuHe ot 200 1o 500 M, Hanex-
HO H30JIMPOBaHBI CBEPXY [MUHAMU [1aNleOreHa H COAEpXAT MpenumMy-
UIECTBEHHO MpecHbIe BoAbl. OAHAKO NO Mepe NPoaBUKEHUI K AT-
JJAHTHYECKOMY OKE€aHY 3TH BOJbl 3aMELLAIOTCA COJIOHOBATBLIMU C
MHUHepanu3auuend no 2-3 r/n. Bolenexanias KOHTHHEHTalbLHAA
HEOMeH-4eTBEPTHUHAA TOJla KpacHouBeTOB C/1aboBON00OHALHA W
CONEPKMT BOJbI NOBLILIEHHON MUHepanu3auuu — o 15 r/n. Moaynsb
cyOMapHHHOrO NoA3€MHOr0 CTOKA HE3HAUYHUTEILHO BO3PACTaEeT ¢ ce-
Bepa Ha 1or (1o 0,3 n/c-km?). CyMMapHbiit BbIHOC cojeii ¢ nox3eM-
HBIMM BOIAMH B ATNaHTHUYECKHII OkeaH ¢ mobepexbda JananHoii Ca-

viF¥l DU D) "1 ]I4S A E 4B LVVVYPvnbn JAQllQl v

Xapbl HEMHOTHM nipeBblitaeT 12 MnH. T/roj.
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K cesepy or nycthiHu HamMu6 BbiaensioTcs AHrono-KoHrosnes-
ckuit (Mexxaypeuse Kynene u Konro) n KamepyHne-I'aboHcknii (Mex-
nypeuse Konro v Kpocc) apresnanckue Hacceiinbl ¢ BecbMa cnaboii
M3Y4eHHOCTbI0. OTINUHTENbHAA UX 0COOEHHOCTh = IHMPOKOE pa3-
BUTHE 3BanoOpUTOB. ITO /1a€T OCHOBAHUE CUNUTATh, YTO B OTJIOXKECHH-
X ManeoreHa U mMejia pa3BUThl COJIEHbIE BOJbl, KOTOpbIE MMPH OlNpe-
JIENEHHBIX THAPOreOIOTHUECKHX YCIIOBUAX MOTYT OKa3bIBaTh BIUA-
HHE Ha MHHepaM3auMi0 BOJ BhILIENEKAalMX FOpU3OHTOB. ITO
BIIMAHHE MOXKET ObITh 0COOEHHO CYLIECTBEHHBIM B Npenenax AHro-
no-KoHronesckoro apre3nanckoro facceiida, rae HebnaronpuaTHbie

P —= PN - ~ - -
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dIHYMCCRHNC YUIIUBNA OUYCHUBIINBARUT HC3HATNITCADbHDIN HHUASVM=

KJIMM
Hbll cToK (1o 0,3 1/c-kM?) B 30HE HHTEHCHBHOIO BooobMeHa. Yeio-
BUA NUTaHMA noa3eMHbIX Boa KamepyHo-I'aboHckoro apre3nan-
ckoro 6acceifHa MOCTENEHHO YAy4IHAKOTCA € KOTa Ha CEBep 3a CUeT
yBeNM4YeHHs KonnyecTBa ocaiakos Ao 1500-2000 mm/roa. Tloa-
3eMHbIil CTOK B CE€BEpHBIX paiioHax 3toro OacceiiHa goctHraer 7-
10 n/c-km?. CtoNb MHTEHCHBHbIA MOA3€MHbIH CTOK XapaKTepeH, BH-
VMO, TOJIbKO JUIA BEpXHHX HEOTE€H-Y€TBEPTUUHBIX BOJOHOCHbIX TO-
PU30OHTOB, IJI€ MUHEpaNHU3alusa BOJ NEecTpas, HO B CpeIHEM He Mpe-
BblIHAET 2 /1.

Hanbonebummii cybMapuHHbIH NOA3eMHBbIH CTOK C TEppUTOPHH
Adpuku Habmonaerca Ha nodepexxbe I BUHelickoro sanusa (Hure-
pHUiCKWii apTe3naHckuii 6acceiid), rae Moayau JocTuratot 13 /e kM2
B 3THx Tponuueckux paioHax BbLICOKOIO YBJIaKHEHHS KOJIHUECTBO
ocaaxos gocrturaet 3000-4000 MM/roz, a ucnapaeMoCcTb OOBLIUHO HE
npesbiiaer 1100-1200 MM/roa. 3To nNpUBOIUT K (HGOPMHPOBAHUIO
BEChbMa 3HAUMTENLHOrO NMOA3EMHOrO CTOKa, 4eMy crmocodcTByer

IHHPOKOE PA3BHTHE XOPOLIO MPOHUILAEMBIX NTeCHaHBIX MOYB U pery-

nupylollee BIMAHHE BEUHO3ENEHbIX TPONHUYECKUX 1ecoB. Boroxoc-
Hpl€ FTOPH3OHTHI B NECKaX, MecHaHHKAX M U3BECTHAKAX HEOreH-4eT-
BEpTHYHOIO, NAJICOreHOBOrO U MEJIOBOrO BO3pacTa OTJIMYAIOTCA HC-
KJTFOUHTENILHO BbICOKO#H BOJOOOMIBHOCTLIO (YAebHLIE NeOUTHI CKBa-
»HH 110 8 a/c). MuHepanu3auus Boj He npesbiliaer 0,6 r/n.
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Ha o0iueM ¢oHe HU3KHUX 3HAUYCHHH NTOA3EMHOINO CTOKa C TeppH-
Topud Adpriku B Unpuiickuii okean U Ha Gosiblieit yacTH nobepe-
Kb ATNAHTHUECKOIO OKeaHa padoH ['BHHeHCKOro 3ajliBa pe3Ko
BbIAENAETCA BECbMA HHTEHCUBHLIM CyOMapHHHbIM T103€MHBIM CTO-
koM. brraronpusTHoe coderanue 31eCh KIIMMarH4eCKUuX, QU3HKO-reo-
rpaH4eCcKHX H reonoro-ruaporeonortueckux yCiuoBUi NMpUBOAUT
K aKTHBHOMY [TUTAHUIO NNOA3EMHbIX BOJl, 3HAUUTENbHAS 4aCTh KOTO-
PBIX pasrpy»aercs HernocpeaCTBeHHO B okeaH. Eciu o6yl cyboma-
pPHHHBII NOA3eMHbIH CTOK ¢ AQPUKAHCKONO KOHTUHEHTA AOCTHIaeT
236 xM’/ron, To ¢ nobepexps ['BHUHelicKkoro 3aiuBa eXerogHo cre-

Knﬁm 1 ql IPI‘J r‘"l.‘.f\ﬂl"' I‘-‘ x r ] I\l‘ NN, FATEANT Ffuserminn rt m oc ARATTEN

acT 1 /1 KM". CYMMapHbiii HOHHBIH CTOK 34€Ch COCTABJIACT 60 MJIH.
T/r0, a ero MoayJid u3MeHstotcs ot 160 no 180 1/roa-km?2. DToT paii-
OH PacCrOJIoKeH BO BIAXXHOH TPOMHYECKO# 30HE, KOTOpas MoBCeMe-
CTHO OTJIMYaAeTCs BbICOKMM NOA3EMHBIM CTOKOM B MHpPOBOi#i OKeaH.
OnHako CTOJIb 3HAYUTEJIbHBI CyOMapHHHBII NoA3eMHBIH CTOK MO-
3BOJISIET PACCMaTPHBATh 3TOT PErUOH KaK YHUKAJIbHBIHA B MacluTabax
Bceil 3eMJIH.

~ OcHoBHo#1 cTok B CpeamseMHoe Mope ¢ ADPHKAHCKOrO KOHTH-
HeHTa popmupyeTcs B ATVIACCKUX ropax, B npejenax KOTOpPbIX Bbl-
JeNAOTCA TPH apre3raHcknx Oaccelina: Mynyusckui, Temnbs-ATiac-
CKUi, TYHUCCKHH.

Apre3raHCKHe CTPYKTYPbl CJIOKEHbI MOILIHOH ToM1e#l Me3030ii-
CKO-KaiiHO30McKHX MopoA. OCHOBHbIE BOJOHOCHbIE TOPHU3OHTHI CBS-
3aHbl C U3BECTHAKAMHU, KOHIVIOMepaTaMH, NeCiaHHKaMH U YaCTHY HO
3¢ py3uBaMH HEOIeH-Y€TBEPTHUHOIO Bo3pacTa. Kapceryrolyecs us-
BECTHAKH U KOHIJIOMepaThl OT/IHYAIOTCA BBICOKOH BOJONPOBOAH-
MocThto (70 2500 M?/cyT), UTO B COUETAHHH CO CPABHHUTEJILHO BbI-

COKUM KOnMuecTBOM atMmocdepHunix ocaaxor (ao 1000 qulr'nn\
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FOPHUCTbIM penbePoM U TEKTOHUUECKOi pasnpoﬁneﬂﬂocnro no-
poz, 00y CIIOBIHBAET 61aroNpPHATHbIE YCIIOBHS THTAHHSA NOA3EMHbIX
BoA. OOuuii cyOMapHHHBIM MOA3EMHBIN CTOK AOCTUraeT 31ecCh
3,5 kM*/ron, a cpeaHuil nnomaaHoi Moayas cocTapiser 1,3 n/c-km?’.
B BepxHeii yacTH paspesa noJ3eMuble BOAbI OTVIMYAIOTCA NOBbILLIEH-
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HOM MHHepanuzanueii (10 5 r/1) 3a cyeT NPOLECCOB KOHTUHEHTANb-
HOIO 3aCOJICHHUS.

HanopHble BOBOHOCHBIE TOPH3OHTBI CoAepkaT A0 MyOHHbI 400—
500 M npecHble U cn1abocosoHOBaThiE NOA3EMHbBIE BOJbI C MUHEpA-
nu3zauueit 2o 3 r/n. CyMMapHblii HOHHBIA NOA3€MHbIHA CTOK —
3,5 MnH. T/ron npu cpelHedl MUHepalU3auuM MOA3ZEMHBIX BOA A4
BCEro ATIaccKoro ruiporeosiordueckoro paona 1 r/n. Inowannoit
MOAYJIb HOHHOTO CTOKa cocTaBiseT 41 T/rofkM?, a THHelHbI# pac-
xo1 — Bcero 1,8 Teic. 7/roa-km.

K BocToKy OT ATnacckoro ruaporeoiorHieckoro paiioHa B npe-
nenax Jlusuiickoit NIYCTBIHU BhIJIENAETCH CIOXHBI Jlugi ﬁc“g Eru-

sasrzava TR 'v‘v'.\‘.lu

neTckHil apresuanckuii 6acceitn. YenoBus GopMUPOBAHUA NOA3EM-
HOI'0 CTOKA 37leCh KpaliHe HeOnaronpusaTHsI, TaK Kak 3TOT pailoH oOT-
HOCHTCS K CAMOMY 3acyLIJIHBOMY MeCTy Ha 3eMie cO cpeAHerono-
BbIM KO/IH4ECTBOM armocdepHsbiX ocaakoB 1-2 MM. OCHOBHbIE
BOOOHOCHbIE TOPU3OHTHI 3A€Ch APUYPOUEHbI K U3BECTHAKAM, KOH-
[JIoMeparaM, NecyaHUKaMm U NecKaM MEJIOBOro, NajeoreHoBOro U
HEOreHOBOIO Bo3pacTa. B 1enoM BOAOHOCHOCTH OTNOXKEHUA HE3Ha-
YyuTenbHass U MOylb CyOMapHHHOIO NOA3EMHOIO CTOKA COCTABNAET
MeHee 0,2 n/c-kM?’. Tlo mepe npubnmxeHus K GeperoBoil JTMHUN
MOA3EMHBIE BOAbl BCEX NOPU30HTOB MOCTENEHHO OCONMIOHALOTCA (A0
10 r/n), B cBA3HM C YeM CyMMapHbIH HOHHBIH NOJA3EMHbII CTOK 31eCh

noctvraer 6,4 MiH. 1/roa.
ALI.QTIMQ ﬂQPnf\PHPﬁPHHG 2
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M OKeaHbl ¢ TeppUTOPUU ADpHUKH NOKA3bIBAET, UTO OHO TaKXKe
nogYHHAeTCcs WHUPOTHOH (pU3HKO-reorpadHueckoil 30HANLHOCTH
(puc. 4.3.2).

ITpeobnanaxue xapkoro 3aCy LUTMBOr0 KjiuMara Ha 6osbiieh ya-
CTH KOHTHHEHTA HECKOJILKO HHBEJIHpYET pa3jInyue MeXY YAebHbI-
MM 3HAQUEHUAMH CTOKA ¢ BOAOCOOpHbLIX Mnoiajfeil OCHOBHbIX LHH-
pOTHBIX 30H. OtHako Gonee AeTanbHOE paCCMOTPEHHE YCTIOBHH (op-
MUPOBAHHUA TIOA3EMHOTO CTOKA B NpeAenax KOHKPETHLIX Y4YacTKOB
nobepexuii No3BoAAET APOCIEAUTL MOCTENEHHOE, XOTA U HE3HA4H-
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Puc. 4.3.2. CxemaTHuecKAs KAPTA NOA3EMHOY0 CTOKA B OKeaH
¢ TeppuTOps#H AdpHKi
! — noazeMHBIi CTOK B OKeaH: B MHCIIHTENE — o6uEag BeniHHa, xM'/roa, B 3HaMeHaTe-
ne — HOHHBI CToK, MAH. T/roa. InolanHoii Moayae NOA3EMHOTO CTOKA, N/c-kM?: 2 — 0,2—
0,4,3-05-1,0, 4-1,0-2,6, 5-- 7,0-10,0; 6 — rpanutibl rHAPOICOJIOTHYECKHX palionos U
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HOI0 CTOKa B OKCAH C KOHTHIICHTA NO IHHPOTHBIM 30HaM
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TeJbHOE, YBETHUECHHE MOAyJied CTOKA NoA3eMHbIX BoA B Uuauiickuii
oKeaH Ha tor oT nycThiHH Caxapa K Oonee yBnaXKHEHHBIM TPONUKAM
H cybrponukam Boctounoii Adpuku. Ha AtnantuueckoM nobepe-
*Kbe CyOMapHHHBIH CTOK TaKke MOCTENEeHHO YBEIHUHBAETCA OT MyC-
THIHHBIX paiOHOB Ha KpaliHEM ceBepe M Ore KOHTHHEHTa
K 3KBaTopy, BO3pacras B 30HE BJIaXHBIX TPONHKOB ['BHHelckoro

-~ --v'--

ba
Oc060 ClielyeT OCTAaHOBUTLCA Ha ycJI0BUAX (JOpMUpPOBaHHUS MOJ-
3eMHOro cToka B Cpeauszemuoe mope. CyOMapHHHbBIH noa3eMHbIH
CTOK B Hero dopMupyeTca B npeaenax npudpexxHbIX paiioHOB Tpex
KOHTHHEHTOR H BHYTPEHHEE NMONIOXKEHHE 3TOIN0 MODA NMO3IBONIET CO-
NOCTaBUTh CyOMapUHHYIO pasrpy3Ky MOJA3eMHbIX BOA C APYTUMH
NPUXOAHBIMU CTaThAMU BoAHOro OanaHca. CpelH 3/1eMeHTOB BOA-
Horo OanaHca OCHOBHas poJib NPHHANEKHT HCIAPEHUIO C BOAHOIH
noBepxHocTH (3202 xM*/ron) H pe3yibTHPYIOLLEMY BOTOOOMEHY ye-
pe3 ApPOMBLI ¢ ATIAaHTHUECKHM OKeaHoOM U UepHbIM MopeM. Tofo-
BOe HclapeHUe 3HAYHTENILHO MpeBbiliaeT aTMocdepHble 0CaaKH
(980 kM*/ron) u peuHoii cTok (280 kM*/rof), 4TO NPHUBOAMT K AedH-
LMUTY B “npecHoM” OtoMkeTe BOA HA MPOTHXKEHUU Bcero roja. He-
KOMIIEHCHPOBAHHOCTb HCTIapeHHS BbI3bIBaeT CHHXXEHUe ypoBHs Cpe-
JTHU3EMHOTO MOpPS, YTO MPHBOAUT K NOCTOSHHOMY NPHTOKY MOPCKHX
BoJ U3 cocenuux OacceitHoB. OJHako B CYILECTBYIOIMX BOAHOOA-
JIAHCOBBIX MOCTPOCHUAX aOCOMOTHO He YUHUTBIBANACh POb NOA3EM-

Horo croxa. B 1o xe BpeMs H3BecTHO, uTe B CpennzeMHOM Mope

AAN L V5 WiV s 4N JAvw l.J\Il'l'l EAFEFWwS L LA 11w u UPVHIIJ\IL'I L 8 ¥i l'lvy\d

npotecchbl CyOMapHHHOH pasrpy3kH NOA3eMHbIX BOJ Pa3BUThHI BECh-
Ma UHTEHCHUBHO. 31 Ch HAOIIONAETCA MHOXKECTBO COCPEROTOUEHHBIX
BbIXOIOB NOJ3€MHBIX BOJ Ha JHE MOps, 00pa3yollHx cyOMapHHHbIE
HCTOYHHMKH O 3HAUUTENbHbIM Je6uTOoM. 10 KONHYECTBY TAaKMX HC-
TOYHUKOB CpeanseMHOe Mope SIBNACTCA, NOXKanyil, YHHKaAbHBIM
MOpPCKHM DOaccelHOM.

OO0wuit noa3eMHblit cTok B CpelH3eMHOE MOpe AOCTHIaeT Mo-
uTH 68 KkM*/rof, 4To cocTasiser okoyio 24% peuroro croka. [ipu
3TOM MOA3EMHbIN CTOK ¢ TeppuTOpUH EBponbl paBeH NMPUMEPHO

DJ
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49 xM’/ron, ¢ TeppuTopur A3uu — 8 kmM/ron, Appuxu — 5 kM*/rox u
C Tepp1TOpUU Haubosiee KPYMHbIX OCTPOBOB — 6 KM*/rofl.

VYenoBus GopMUpOBaHUS CyOMapHHHOrO NMOA3EMHOro0 CTOKA B
CpenuseMHoe Mope ¢ AQpHKaAHCKONO KOHTHHEHTa pacCMOTpPEHBI
Bbille. bonee 6naronpusaTHbie NPUPOAHbIE YCI0BUA A HOpMUpo-
BaHus noAseMHoro croka B CpeauseMHoe Mope HabMtOOaloTCA Ha
TeppUTOpHU biuxkHero Bocroka U Manoil A3uu, riae Moayiau cy0-
MAapUHHOIO CTOKA AOCTUraior 3 ji/c-kM?. 3mech BbinagaeT Ooliblile
0CafKOB, MPH4YEM HX MAKCHMYM NPHXOMUTCA HA 3UMHHI MEPHOL,
KOrza HcrapeHue CHHXKaeTcsa. B 3ToM paiioHe BblaenstoTcs JinBaHo-

Cunalickuit, Auransckuit, Menpepecckuit, A ieHckuii apTesHaHCKue

OaccefHbl, CloXKeHHblE B OCHOBHOM 3aKapCTOBAHHLIMH H3BECTHS-
KaMH, JOJ/IOMUTaMH, KOHITIOMepaTaMH H NecHaHuKaMu Me3030iCKO-
0O H HEOreHOBOrO BO3pacTa MOUIHOCTBIO OT HECKOJbKHUX COT A0
3000 M. Bbicokasd TpeUMHOBATOCTh U KAaBEPHO3HOCTh BOAOBMELIIA-
IOWMX NOPOA cnocoOCTRY 10T (POPMUPOBAHUIO JOBOJILHO 3HAYHUTEIb-
HBIX peCypcOB MOA3eMHbIX BOA. OHAKO HX MHHEPANU3aLUA NecT-
pas 4, KaKk npasujo, NOBBILIAETCA K IOy pPEruoHa, rae B cocrase
OTJIOXKEHHIA pa3BHUThl 3arMNICOBAaHHbIE U3BECTHAKHU ¥ TeppUTreHHbIE
obpaszosaHud. TIpecHble ¥ cnaboconoHOBaThie BOABI NpeobnaatoT
B CEBEPHON M LIEHTPATBHON YacTAX, K Ory X MUHEpanu3auug 10-
cruraet 12 r/n. TloBbliueHHass MMHEPaNU3allUg IOA3EMHbIX BOJL 3TO-
ro peruona o0ycroBnUBaeT AOBOJIBHO 3HAYUTENbHbIH HOHHbIH NOJ-
3eMHbI# CTOK B CpeaH3eMHOe MOpe C A3MarcKoro KOHTUHEHTa, MO-
J1{%)17] xm*oporo NOCTENEHHO BO3pAcTatoT ¢ cesepa Ha tor ot 46 1o
140 t/ron-km?,

OcHOBHas yacTb NOA3EMHOIO CTOKA B Cpe,IIHBGMHOC mope ¢op-
MUpyerca B npefenax ann IEHCKOrO KOHTUHEHTA. D10 CBY2aHO C
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5Jlal"0[1pHﬁTHb[MId KJIUMaTUYECKUMM, oporpa(buqecxumu U reos1oro-
THAPOreoNornueckuMi ycioBusiMU. KonuuecTBO O0CaIkoB 31eCh
Hepeako npesbitiaet 1000 MM/roa. MakcUMyM HX NpUXOIUTCH Ha
3UMY, 4TO C0COOCTRYeT O0Jiee akTHBHOMY NUTAHUIO NOA3EMHBIX BOJI.
I'opucTtslii penbed nobepexxuil oOka3biBaeT 3KpaHUPYIOLIEE BIUAHHE
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Ha aTMOC(epHYIO LIHPKYIALMIO H cnoco0cTByeT OonbiieMy yBIax-
HEHUIO NMPUOpexHbIX paiioHoB. HO 0CHOBHBIM (paKTOPOM, BbI3biBa-
IOL{UM HHTEHCUBHBIN NOA3EMHBIA CTOK, ABISETCA WHPOKOE pas-
BUTHE KapcTa. KapcToBbie NyCTOTHI NOIMOLAIOT OCAOKH U MOBEpPX-
HOCTHBbIE BO/IbI U HEepPeNKO BBIBOAAT UX HEMOCPENCTBEHHO B MOpe.
HebuTthl cyOMapHHHBIX KapCTOBbIX UCTOYHUKOB JocTHraior 10—
15 m*/c. B cBA3u ¢ 5TM Monyniu cyGMapi HHOIO NOA3EMHON
COCTaBJAtOT 5—6 n/c-kM?, Bo3pacTas B paitoHe rop J{uHapa Moyt 10
13 n/c-kMm>.

EBponeiickoe nobepexbe CpeanzeMHOro Mops B CTPYKTYPHO-
FUAPOTeONOrHYecKOM OTHOLLIEHHU TipencTaBnsier coboif yepenopa-
HHE CHAPOTEONIOrHUECKHX MaCCUBOB U o0nacTeii, NpUYpOUYEHHbIX K
FOPHBLIM COOPYKEHHUAM, U HeOONbUIMX apTe3HaHCKHX OacceliHoB,
CBA3aHHBIX C TEKTOHHYECKUMU BNaJHHaMH. ['Waporeonoruiyeckue
MacCHBbI CJIOXEHbI, KaK MpPaBHJIO, CUJILHO 3aKapCTOBaHHBIMH Kap-
OOHaTHLIMH MOPOAMU Me3030iCKO-KaliHO30iCKOoro Bo3pacTa. Ha
OTAENbHBIX YHacTKaxX Noa3eMHbie BOab! PUYPOUYEHbI TaKXke K Tpe-
LIIMHOBATBLIM BYJIKAHOM€HHBIM 00pa3osaHuiaM. CTeneHnb 3aKapCTOBaH-
HOCTH U TPELHHOBATOCTH BOAOCOAEPKALIUX TOPOJ OTNpenensieT HH-
TEHCHBHOCTb MOA3EMHOIO CTOKa, BBICOKME MOJYIH KOTOPOIrO CBH-
NETENLCTRYIOT O XOPOLed NPOMBITOCTH BONOHOCHBIX MOPHU3OHTOB.
B cBAA3# C 3TUM MUHepanu3alus NOA3EMHBBIX BOJ M pOreojJoruyec-

KHX MacCHBOB OObIYHO He npeBbiwiaeT 1 r/1 U B CpeiHEM COCTaBIfA-
et 0,3-0,7 r/n.

Aprte3uaHckUe OacceifHbl H NpUOpexxHble paBHUHLI CIIOXKEHBI B
OCHOBHOM aIJIIOBHAIbHO-MOPCKMMHU HeOreH-4eTBEPTHUHLIMHU 00pa-
30BaHUAMU. Kpome TOro, B HX CTPOEHUH CYLIIECTBEHHYIO pOJib Hrpa-
eT (inLieBas TOMIE@ MENOBOIO W NaneoreHOBOro Bo3pacTa. B Heko-
TOPBIX apTe3UMaHCKUX CTPYKTYpaX AneHHUHCKoOro U I'upeHeiickoro
NoNyOCTPOBOB B COCTaB€ BOJAOCOAEPKAILUX MOPOA BCTPEUAKOTCA
COJIEHOCHBIE OTJIONKEeHHA. BOonoOHOCHOCTD 3THX 00pa3zoBaHUH 6onee
HU3Kas MO CPaBHEHMIO C 3aKapCTOBAHHLIMM KapOOHATHBIMH MOPO-

namu. OaHaKo U B 3THX paiioHax Moayiu cyOMapHHHIOIO nOA3eMHO-
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ro CToka AocTUrawT 3—4 n/c'kM?. MUHepaiiM3auMa MOA3EMHbBIX BO/|
B UesioM Hu3kas (no 1 r/n), HO Ha y4acTKax pa3BUTHA JBANOPUTOB
OHa MOXeT focTHrate 5—7 r/n v Gonee.

CyMMapHblii HOHHBIH MMOA3EMHbBIN CTOK B CpeanzeMHOe Mope ¢
EBponeiickoro KOHTUHEHTa coctasngeT 27,4 MnH. 1/roa. Ilpu 3ToM
‘HauboJiee CyLECTBEHHbIII HOHHBINH CTOK XapakTepeH Jni NpuOpex-
HbIX paHoHOB baakaHCKOro U ANeHHUHCKOro nonyoctposos. I'lio-
LaAHblE MOAYJIH HOHHOIO CTOKA H3MeHsoTea oT 50 no 100 1/roa-km?,
a B ruaporeonorydeckoi obnactu JIuHapckoro KapcTa OHH JOCTH-
rator 280 T/ron kM2

CpennzeMHOMOPCKHE CyOTPONHKH OTHOCATCA K YMEPEHHO YBITaNK-
HEHHBLIM paiioHaM, KOTOpPbIC HE OTIMHAIOTCH BBLICOKMM NMOI3EMHBLIM
crokoM. OHako HanH4Me KapcTa B COYETAHHM ¢ ApYrMMM Onaro-
NPUATHBIMU (akTOpamMu 00yCnaBIUBaET 3HAYUTENbHBIHA PHTOK NOA-
3eMHbIX BOJ B CpeanseMHoe Mope. CBoeobpasHble yCnoBUS GopMHU-
poBaHHs CyOMapHUHHOIO NMOA3EMHOI0 CTOKa MO3BOJIAIOT pacCMaTpH-
BaTh Cpeal3eMHOMOpPCKOE nodepeskbe EBponbl KaK a3oHabHbIH
PErHOH, He OTBEYANOL{UHA LUMPOTHOW 30HAJIBHOCTH B pacnpenene-
HUH MTOA3EMHOro cToka B Mopa. Kpome Toro, BuIMOIHEHHbIE OLIEHKH
NOJ3eMHOI0 CTOKA B HEKOTOpbIie o3epa U Mopa Oniemero CCCP no-
Ka3blBAlOT, YTO OH OOBLIYHO COCTABNAET MEepBble TIPOLIEHTHI OT peu-
Horo cToka. B 10 e BpeMd obuiuii noaseMHusbld cTok B CpennzeM-
HOE Mope cocTasiseT 24% OT NPUTOKA PEeUHBbIX BOJA. DTO ellle pas
AOAYEePKUBAET YHUKANBHOCTb AAHHOIO MOpCKoro 6acceiina u yka-
3bIBAT HA HEOOXOAMMOCTb yueTa MOA3eMHON COCTaBNAIOLIEH TIpH
BOJHOOAAHCOBLIX pacueTax.

IToazeMublii CTOK B ATIIaHTHUYECKHI OKeaH ¢ Teppuropun EBpo-
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OpexHbix pailoHax INupeHeiickoro mosyocrposa ao 2,5 n/c-km? ¢
nodepexws bantuiickoro Mops. 3aech CyLieCTBEHHOE BIUAHHE Ha
ycnoBus GOpPMHPOBAHHUA U pacnpeaeneHus cCyOMapHHHOIO MOA3EM-
HOFO CTOKA OKa3blBalOT pelibedHble 0COOEHHOCTH BOROCOOPHBIX
nnouiaged. PaBHMHHBIE TEPPUTOPHH HA CEBEPO-3arafe KOHTUHEHTA
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XOpPOLLUO APEHUPYIOTCHA KPYNMHBIMH PEYHBIMH JOJIMHAMH, H TOJIBKO
HE3HayUTe/IbHasA 4acTh MOA3EMHOI0 CTOKA pa3rpyxaercd Henocpes-
CTBEHHO B Mope. B npenenax e ropuctbix nodepexuii popmupyer-
CA 3HAUYHUTENbHBIN MoA3eMHbIN cTOK. Tak, B MpubpexHoh yactu [1u-
pPEHENCKOro NnoayocTpoBa BHIAEAIOTCA TPH KpYIHbie THAPOreono-
rHYECKHE CTPYKTYPbI: l'lupeneificxaﬂ MOPHO-CKNaayaras 06,naC'n>
ruaporconoruyeckuit MacciB Mecera U 3anmagHo-ITopTyransckuii
apre3daHckuii facceitH. B npenenax ruaporeonori4eckix Maccu-
BOB MOA3EMHbIE BOJbl CBA3aHbl B OCHOBHOM C OCAaJO4YHbIMH Majneo-
30iickuMu nopogaMu. Haubonee BogoOOHNBHBIMH ABASIOTCA CIOH

3aK a_ncmaannmx H3BECTHHAKORB, e MnRVTlH noaA3EMHOI0 CTOKa 10C-
tHraiot 5,0-6,5 1n/c-km?. Boabl B OCHOBHOM NpecHbie, HO Ha HeDOTb-
IWHX y4acTKaX pa3sBUTHA CONEHOCHBIX MOPOA HX MHHEepanH3aLus
koneonercs ot 1 1o 30 r/n. OgHako BKNag 3THX HEOONbUIHX THIONA-
aeit B hopMHpPOBaHHE HOHHOTO CyOMapHHHOMO CTOKAa BEChMA HE3HA-
yurtened. 3anagHo-TTopryranbckuii apresHaHckuii 6acceiit cnoxeH
PasnUYHBIMHU N0 COCTAaBy NMOPOAAMH OT Me3030HMCKOro Bo3pacra Ao
4eTBEPTHYHOrO. B 3aBHCHMOCTH OT (UNBLTPALHOHHBIX CBOMCTB BO-
JOBMELLAIOWHUX MOPOA MOAYNH MOA3EMHOIO CTOKA B NMPUOPERHOM
4yacTH apTe3HaHCKOM CTPYKTYphl H3MeHAIOTCA oT 1,6 no 4,8 n/c-km?,
Boabl npecHbie, co cpeaHed MuHepanuszauued 0,5 r/n. HoH-
HbIM noA3eMHbIH cTOK ¢ IlHpeHelicKoro nojiyocTpoBa COCTaBlAET

4,9 MnH. 1/roa. OcHoBHas ero 4acth (4o 3,6 MnH. T/ron) GopMHpy-

o ATTavY rMimmarannnriit lbf\lfl'l\’ RAANSHTIIDNAD DPITS UOKHII\HOM(‘CI
Ulcg B ﬂpeﬂuum 1 IIAIJUI. WUMMUL I Twivinila VMiGww DU D,y 1w INTaWV/ IV QGwivia

3HaYMTENbHbIH cyOMapUHHbIH noa3eMHbid cTok (7,1 kM*/ron).

Ha ArtnantHueckoM nodepexbe OpaHuUH BbIAEAAIOTCA A KBHTAH-
ckuii (I"'apoHHckas H Jlyapckast HU3MeHHOCTH) U Tlapuxckuii (Cese-
po-DpaHily3cKas HU3MEHHOCTb) apTe3HaHCKue OacceliHbl, pa3aeneH-
Hble APMOPHKAHCKUM CHIPOreoNornyeckKuM MaccUBoM. OCHOBHLIM
BOJOHOCHLIM KOMIIJIEKCOM apTe3HaHCKHX OacCeHOB C/YXKUT 3aKap-
CTOB3HHas TONLIA KapOOHATHBIX NOpOoJ IOPCKO-MENOBOIO BO3pacTa
MOILHOCTBHIO A0 1500-2000 M. TpemHHO-KapCcTOBBIE BOJbI ME30-
305 00pa3ylOT eIUHbIH BOXOHOCHDBIH KOMIUIEKC C BOAAMH NeEpeKpbl-



Pore nodzemribrx 600 8 BOOHOM U coieeoM banrawce... 157

BAIOLLUX UX YETBEPTHUHBIX TEPPUIeHHBLIX 00pa3OoBaHHI H HEPeRKo
HUMeIT CBOOOAHYI0 NOBEPXHOCTL. [10 Mepe npubnuxeHus k 6epero-
BOW JTHHHHM BOABI KOMIMIEKCA NPUOOPETAIOT 3HAYUTENBLHBIH HAMOp H
pasrpyxatoTcs B Npelenax Bcero iuupokoro uenbga buckaiickoro
3a7uBa U nponusa Jla-Manui. Boicokue ¢punsrpalHoHHbIe CBOHCTBA
kapOOHATHLIX NOPOA U OnaronpUATHbLIE YCIOBUA MUTaHHS CHOCO0-
cTBYIOT GOPMHPOBAHMIO B 3THX baccefiHax 3HAUHTENIbHBIX €CTECTBEH-
HBIX PECYpPCOB MOA3EMHBIX BOL. DTO B CBOIO O4Yepedb NMPHUBOIUT K
CYLIECTBEHHOMY CYOMapMHHOMY CTOKY, MOAYJIH KOTOPOrO H3MEHs -
torcs ot 3,8 no 4,8 n/ckm2.

B npepenax ApMOpHKAaHCKOro MMApPOreoNiOTHYECKOrO MaccuBsa
NoA3eMHLIE BOJAbI CBA3aHbI ¢ BEPXHEH TPEIIMHOBATOH 30HOH JOKEM-
OpuiickuX U naneo3oickux MetTamopduueckux nopo, NPopBaHHBIX
UHTPY3UAMH. Hanbonee 06BOAHEHHBIMU ABNAKOTCS TEKTOHHYECKHE
HapyllUeHUs ¥ 30HbI KOHTAKTA ¢ HHTPY3UAMU. ['eonorudeckoe cTpo-
eHHe MacCHBAa UCKITIOUAET PA3BUTHE NPOTAKEHHBIX BOAOHOCHBIX IO-
PH30HTOB M KOMAIekcoB. OnHako CyOMapHHHBIH NMon3zeMHBbIH CTOK
31€Ch CONOCTAaBUM CO CTOKOM HanmOPHBLIX MOA3EMHbIX BOA C apTe3H-
aHckuX OacceiiHoB U B8 cymMe cocrasnsier 4,8 km?/rox. [loazemubie
BOJbI B Ipefieniax Bcero nodepexns MpaHLuy NpecHbe, co cpeaHeit
mMuHepanusayueii 0,4 r/n. CyOMapHHHbBIH HOHHBIN CTOK COCTaBAAET
4 MnH. T/TOA, NPU TOM MOAYNb HOHHOrO CTOKAa B paliOHaxX pa3Bu-
TUA KapCTYIOLUXCA kapOoHaTHbIX NOpox gocturaeT 60 T/roakm? H
Oonee.

Ilon3eMHble BOABI apTE3HAHCKUX CTPYKTYP, NPUYPOUEHHBIX K
Cesepo-I'epmanckoit u [Tonbckoi HUZMEHHOCTAM, CBSA3aHbI B OCHOB-
HOM C NeCYaHbIMH H MajlediHHKOBBIMU NMPOCIOAMH B AINOBHANBHBIX,

o A r=3
aNNIoBHAbHO-MOPCKHX ¥ NEJHUKOBBIX OTHOXKEHUAX HEOTEeH-4ETBED-

TUYHOrO BO3pacTa MOLIHOCTHIO A0 200 M 1 Oonee. YacThie rHHHC-
Thi€ NMPOCJION MOPEHHBIX 00pa30BaHHil NPHBOJAT K POPMHPOBAHHIO
HaMoOPHbLIX BOJOHOCHBLIX FTOPH3OHTOB HauuHas ¢ rmyOuHbl 20-40 M.
CyiuecTBeHHOe MHIpPOreooruueckoe 3HaueHHe UMEIoT ApeBHUE
norpebeHHble JONMHbI, BHINONHEHHbIE XOPOIIO OTCOPTHPOBAHHDI~
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MU AIOBHOIMALHANBHBIMU NECKAMHU U XapakTepu3yloIlHecs MOay-
NeM M0A3eMHOT0 CTOKA R0 5 n/c-kM?. PaBHMHHBIH Xapakrep TeppH-
TOPUU U TyCTas ceTh pa3paboTaHHbIX pevHbIX AONUH 00yCnOBIUBa-
IOT XOpOLIYIO APEHUPOBAHHOCTL TEPPUTOPHHU, B CBA3H C ITHM MO-
Ay7ib CyOMapHHHOrO MOA3EMHOrO CTOKA He MpeBblliaeT 2,5 n1/c kM~
Bo/bl BepxHel ruapoOAMHAMHYECKOH 30HbI, KaK NPaBHoO, NMpeCHbIE,
co cpeaHeit MuHepanuzauueii 0,3-0,5 r/n. OaHaKo COnEeHOCHbIE OT-
NOXKeHHA B MOPOAAX Me3030HCKOro BO3pacTa HHOrAa odpasyloT Co-
NsiHbi€ KYNona U LUTOKH, NMPOHH3bIBAIOIIHWE MaNeOreH-HeOreHOBbIE
CNOM. DTO MPHUBOJAUT K MOBBILICHHIO MHHEPATH3ALHU NOA3EMHBIX
BOJ Ha OTAeNbHbLIX Y4acTkax 10 3—5 r/n. CyMMapHbli HOHHbIH noa-
3eMHbI CTOK 3jech cocrasnsieT 4,8 MaH. T/rofl, a MOAYNb HOHHOIO
croka usMensercd ot 20 no 40 1/ron kM2,

TTpubpexHbie pationsl CkaHAHHABMHU 3@ CUe€T aKTHBHOIO BIHSA-~
HHS BO3AYUIHBLIX MacC C ATNAHTHKH OTHOCATCA k Haubonee ysnax-
HeHHbIM TeppuTopusaM EBponbl. HeBbicokas ncnapieMocTh U LUH-
pOKOe pa3BUTHE TPEILMHOBATHIX KOPEHHBIX NOpOoa 00YyCNOBNHBAIOT
Oonpliyo uHPUNLTPanUio arMoc(epHbIX ocaakoB. COBOKYNHOCTh
CTOJIb ONaronpUsATHLIX NPUPOAHLIX (PAKTOPOB NPUBOJUT K aHOMaJb-
HO BBICOKHM 3HAYE€HHUAM CyOMapHHHOIO MOA3EMHOro croka (6,5—
11,5 n/ckM?), He XapaKTEPHbIM A 3TOH 30HbLI, NEPEXOAHOM OT yMe-
pPEHHOrO K cyOapkTHYeCKOMY NofAcy. PernoHanbHOe pacnpocTpaHe-
HHe B 3TOM paiioHe HUMeeT BOAOHOCHBLI MOPU3OHT, CBA3AHHbLIN C
TPEL{MHOBATOH 30HOH MeTaMop(pUUEeCKHX NOPOA apXxei-npoTepo30i-
CKOro BO3pacTa. DK30reHHas TPelHOBATOCTb 3THX NMOPOA B 3HAUYHU-
TEJILHO} CTeNneHH YCUIIUBAETCA B 30HAX MHOTOUUCTIEHHBIX TEKTOHH-
YyeCKHX HapylleHW#, rmyOHHa 3an0oXeHHs KOTOpbIX konebnercs B
iHpokux npeaenax. CyliecTBeHHOE THAPOreON0rHYECKOE 3HaYCHUE
31€Ch TaKXKe HMEIOT PasnHyHbIe N0 POpPMe TEKTOHUUYECKHE U IPO3H-
OHHble NMOHWXKEHHA, BBIMNONIHEHHbIE (PNIOBHOIMALHANLHBIMU H Jiea-
HUKOBbLIMH 06pa3033HH$[MH MolHocThio Ro 100 M, ¢ KOTOpPLIMH
OOBIYHO CBA3AHBI KPYITHbIE CKONNEH WA NOA3EMHbLIX BOJL. CnenyeT 0co-

AR AL -- =228 A -—- e ARYEAL LA AR A IVIELAR

00 OTMEeTUThH Hanwme MyJIbA000pa3HbIX CTPYKTYp Ha tore lliseuun
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(Mansmé, KpuctHaHcTaj), CoXXeHHBIX MENOBbIMU KapOOHATHLIMU
NOpoAaMH, NMeCYaHUKAMHU M NeCKaMyu MOLLHOCTLIO a0 200 M. Tloa-
3€MHBIi CTOK 31€Ch PE3KO BO3PACTAET, AOCTHras Ha OTAE/bHbIX y4a-
cTkax 500 n/c. B kpuctanimueckix nopoaax BoAs! yasTpanpecHsie,
a B MENOBBIX OTJIOKEHUAX — CONIOHOBaTbIe. CyMMapHbIi HOHHBIH CTOK
cocTaBfsgeT 9 MIH. T/roj, a ero MOAY/b 3a CUET HHTEHCUBHOIO Cy0-
MapHUHHOIO cToKa JocTHraeT 60 1/ron kM.

Esponeiickoe nobepexne CerepHore Jlenorutoro okeaHa ot-
NMHUYAETCA CPABHUTENLHO HU3IKHM NOA3€MHbIM CTOKOM, MOAYJH
KOTOpOro NoCTeneHHO YMEHBLIATCS ¢ 3afaja Ha BOCTok ¢ 1,5 no
0,9 n/c-km?. CHuXeHHe CyOMapUHHONO CTOKA K BOCTOKY CBA3aHO
npexae Bcero ¢ Gonee cypoBbiM kiuMartom. Crnopanuueckoe pac-
NPOCTPaHEHHE B BEPXHEH 4acTH paspe3a MHOTOJETHEMEP3IbIX MO-
PO/, 3aTPYAHAET KM NONHOCTHIO HCKIOUAET HHQUALTPALMIO aTMOC-
(¢epHBIX OCANKOB, B CBA3M C 4eM NOA3EMHbIH cTOK B CybapkTuyec-
KUX pailoHax pe3ko yMmeHbliaetcd. [Toa3eMHble BO/b! YIETPANIPECHbIE

1 NpPeCHbIe, ¢ MHHepanuizaumell or 0.1 no0.5r/n (‘\i\,,guanuuu UOH-
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s

HbIii CTOK coCTasasaeT 7,2 MAH. T/rofl, €ro MOAY/b OOBLIYHO HE Mpe-
Bbitnaet 30-40 1/ron-km?,

Cnenyert 0co60 OCTaHOBUTLCA Ha YCAOBHAX (POpMUPOBAHHA CyO-
MapHHHOTO NTOA3EMHOIO CTOKA C 0CcTpoBoB Bennkodputanua u HUp-
na”vaus. CyOMapvHHbIE HUCTOYHHKH 3/1€Chb M3BECTHbI C JPEBHOCTH.
OHHU cBA3aHbl, KaK NMPaBHIIO, C BONOHOCHBIMM KOMIIJIEKCAMH 3aKap-
CTOBaHHbIX M3BeCTHAKOB. [103eMHbIE BOABI B Npeesiax OCTPOBOB
NPUYpPOUYEHBI KO BCell Tonle oTIoKeHHH OT YeTBepTUUHOrO 10 J0-
keMOpuiickoro Bo3pacra. Ho MMEHHO W3BECTHAKM KOPCKOTO, MEJO-
BOT'O ¥ KAMEHHOYTOJILHOTNO BO3pacTa NOBCEMECTHO OTAHYAIOTCA Bhi-
COKO# BOHOODH'JII: HOCTBIO H (pUle/lpy-tOT 3HAUYUTEeAbHBIN LyUMdeH-
Hblii CTOK, MOAYAH KOTOPOTO NpeBbILLAtOT 6 1/¢-KM?. Tak, 110 OleHKaM
aHMHUACKNX CNeLMaINCTOR, B IOM0-BOCTOUHOM KeHTe Ha ydacTke OT

. Jlyspa no r. @oakcroHa cyOMapuHHbIH NOA3eMHbINE CTOK AO-
cturaetr 23 Thic. M3/(‘VT uyto cocTarnsgeT 42% ecTteCTREHHRIX pecyp-

=~ a 2 [ty 2 RN 2 275% 2 % LS g AW IRIZ D

COB MOA3EMHbLIX BOA 10ro-BoctouHoro Kenra. Munepanusanusa noj-
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3eMHBIX BOJ 00bIuHO He npesbiiuaet 0,5-0,7 r/n, HO Ha OTAENBHbIX
yuacTKax pacnpocTpaHeHus CONEeHOCHbIX NOPO U Ha GonbLIoH ry-
6uHe oHa gocturaer 14 r/n u 6onee. CyMMapHbIii HOHHBIH CTOK C
o6oux ocTpoBOB cocrapader nourd 30 MiH. 1/roa, MOAY/bL U3Me-
HaeTcs ot 100 no 140 t/roa-kM?, a nuHelHbIH pacxo] AOCTHraeT
7 ThIC. T/TOA KM.

CnenoBarenbHo, NOA3EMHBIH CTOK B Mops ¢ EBponeiickoro xou-
THHEHTAa TaKXe NOMYMHAETCH LWHUPOTHON (u3NKO-reorpadrueckoii
30HaIbHOCTH (pHC. 4.3.3). MecTHbIe Teooro-ruAporeosoruyeckKne
H penbedHbie 0OCOGEHHOCTH BOAOCOOPHLIX Miowmanei yCloxHAIOT
3Ty OOLIYIO KApTHHY pacnpeeneHHs CTOKa U WHOT4a MOTryT ofyc-
NOBJIMBATH PE3KHE UX OTKIIOHEHHS OT XapaKTEePHBLIX CPEOHHUX 3Haye-
Huit. [TpUMepoM Takoro onpeaeNsioLLero BIHsHNs MECTHbIX (akTo-
poB Ha yciioBHs (GOPMHUPOBAHUA NOAZEMHOIO CTOKA CJTYKaT NPUOpex-
- Hbie paiioHb! CkananHaBuu n Cpean3eMHOMODPb, TIE IKPaHHpYIoLee
BO3/ICHCTBHE TOPHBIX COOPYXEHHUH, HIHPOKOE pa3BUTHE KapcTa U
TPELUHHOBATLIX MOPOL IPUBOAAT K a30HANIBHO BLICOKOMY CyOMapmH-
HOMY CTOKY.

ITonzeMHbIH CTOK B MOpA M Okeankbt ¢ Teppuropun CeBepnoii
AMepHKH QOpMUpPYETCA NOA BAMAHUEM TeX Ke (GaKTOpPOB, YTO U B
npeaesnax yxe pacCMOTPEHHbBIX TeppuTopHil. OnHako AMepHKaH-
CKMI KOHTHHEHT B LE0M OTAHYaeTCa oT EBpa3uu 60MbUINM YBRAXK-
HEHHEM 32 cueT OOLIMPHOro NPOHMKAOLIET0 BAWAHHA OKeaHHue-
CKHMX BO3JAYUIHbIX Macc. B CBA3U C 3TUM C TeppUTOpHH AMEPHKH Ha-
onropaeTcsa caMbiii 3HAUUTENLHLIA CyOMapHUHHBIN NOA3eMHbIH CTOK
B okeansl (780 xM3/ron).

MuUHUMaIbHBIMHA MOAYNAMHU CTOKA XapakTepH3yoTes Hebonbline

viranTtTirua nnfhanavssar a Tunanunnag nan UBa Ha nrans dhana 'I”l'll')lf']v LIS L.
/ LY 4] lUU\/PUII\DIl 3 JAJUHUD(.I. _)(IJ D@, 114 J1ULY] \*}Uﬂ\/ YD .)Ha‘

YeHUH CTOKA Ha CeBepe KOHTHHEHTA BbIAENAIOTCA NPNOpekHbIe paii-
OHbI 10ra Anscku U n-opa Jlabpanop, rae, nogobHo CkaHauHaBUH,
BbICOKUE MoaynH (5—7 n/c-xM?) 00yCioBNIEHbl SKPAHNPYIOLIHM BO3-
neiCTBHEM Ha aTMOC(EpHbiH BraronepeHoC NOpHLIX COOPYHKEHHH.
ban3ocTs kK nobGepexblo okeaHOB 00sacTeil MUTAHHA U HENoJHas
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Puc. 4.3.3. Cxemarnueckas KapTa noa3cMIOro CTOXA B OKCAN

¢ Tepputopun EBponnl
{ — non3zemuBii CTOK B OKEat: B YHCIHTENE — 00Mas BeTHYHHA, KM'/TON, B 3HaMeHaTe-
ne — HOHHBIA CTOK, MiH. 1/roa. [Tnomansoit Moaynb NOA3EMHOIO Croka, /¢ km?: 2 — 0,5—
1,0, 3-1,0-2,6, 4 - 3,0-50, 5 - 5,0-7,0, 6 - 10,0-15,0; 7 ~ rpaduk pacnpeneneHns
B0 AHOTO (1) ¥ Honwnoro (11) noa3eMioOro cToka B 0KeaH ¢ KOHTHHEHTA O HIMPOTHLIM 30HAM
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NpE€HAPOBAHHOCThH BOAOHOCHbIX NOPOJ IpO3UOHHOI CeThio 00yCNoB-
NUBAOT UHTEHCHBHBIA cyOMapHHHbI noj3eMHbld crok. bnaronpu-
ATHOE COUETAHHE YKa3aHHbIX (AKTOPOB cnocobcTByeT hopMUpOBa-
HHIO elle Gojiee HHTEHCUBHOTO NOA3EMHOr0 CToka B THXHiT okeaH ¢
BOAOCOOpHbBIX niouaneit kananckux Kopaunsep, rae 3a cuer Gonee
TENJION0 U BIIAXHOIO KNMMAara CpeiHHi Moay/b CyOMapuHHOro cTo-
Ka gocturaer 13 a/c-kM?, a pacxoa noazeMHoro noroxka Ha 1 kM Ge-
peroBoii AMHUHU npesbitiaer 70 Tbic. M’/cyT. [loazeMHble BOAbI B ITHX
paiioHax npuypoUeHsl, KaK NPaBuiio, K BepXHeHd TpeLHHOBATO! 30He
xpumannnqecmx nopoJ pa3/IM4HOro BO3pacra, a TAKkXKe K CUABHO
AUCJIOLHPOBAHHBIM OCA04YHBIM OTJIOKCHUAM, CPEAN KOTOPbIX HaM-
Oonee BonoOOMILHBIMHA ABIAIOTCA NECYAHUKH M KOHIIoMeparbl. Cy-
LIECTBEHHOE MUAPOreosoriieckoe 3HaYeHNE HMEIOT 3PO3UOHHbBIE U
TEKTOHMYECKUE NONMHbLI, BBINOJIHEHHbIE XOPOULIO NMPOMbITHIMH Ta-
NIEUHHUKAMH, COPTUPOBAHHBIMH TECKAMU ATTNOBHANTbHO-JIEHUKOBO-
o reHe3Uuca, MOUIHOCTS KOTOPBIX MHOIA JOCTHTAeT HECKONILKUX COT
METPOB.

Ilon3emusie BOAbI NpecHbIe, CO CpenHelt MuHepanuzauuei 0,2—
0,4 r/n. Opnako B ceBepHoilt yacTu Annanaveil 3a cHeT pa3BUTHSA
COJICHOCHBIX OpOJ, B HUXHel yacTH pazpeza MUHEpanu3aius noj-
3¢MHbIX BOA nocturaer 2,5—10 r/n. [Tnowans y4acTKoB ¢ NMOBbILIEH-
HOH MUHepanu3auvedl B UeoM He3HauuTeNlbHa, U 11 BCcero Anna-
NaucKoro ruaporeonoruyeckoro paiflona cpeaHss Mnnepanmauuﬂ
NMOA3CEMHbLIX BOA COCTaBJIACT U 9 llJ] IVlOIlyJIB HOHHOIo No43€MHOIMO
cToka konebnerca or 10 no 60 T/rop-kM?, a B pailoHe Annanayeii
nocruraer 160 1/rog kM2

CpeJIIHHMPl 3HAYEHUAMM MO 3¢ MHOTO CTOKA XapaKTepU3yeTca yme-
DEeHHas HAa ATNAHTUUYCCKOMO nnﬁenewm ('Pnemmu Amennxu_ S3TU

- -—--- A A = %7 22%J wr FIVERTL N oW 22 ¥L 48 1LY SRawEL

3HAYEHUA CTOKA MOXXHO paccMarpHuBaTh Kak Han60nee XapakrepHbie
I YMEPEHHbBIX LIHPOT 3eMHOTO Hiapa ¢ TUMHYHBIMHA JU1S 3THX pail-
OHOB YCNIOBHAMM (OPMHUPOBAHHA CYOMApUHHOrO MOA3€MHOI0O CTO-
ka. BMecTe ¢ TeM npeBanupoBaHne KakuX-Jinbo NpuponHeix dakro-
poB GOpPMHUPOBaHUA CTOKA MOXKET NPUBOAUTE K AHOMaIbHO HU3KHM
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WM BLICOKUM 3HAYCHUAM CYOMapHHHOI pa3rpy3ku oA3eMHbIX BOA.
IMpuMepoM HM3KMX 3HAUEHUH MOAYyNs NMOA3EMHOIO CTOKA B OKEaH
(go 1,6 n/c-kM?) MoXxeT Cy>kUTh nobepexne y MUCCUCHIICKOH HuU3-
MEHHOCTH. 31eCh pa3rpy3Ka MOA3EMHbIX BOJ NNPOUCXOIUT B OCHOB-
HOM B JOAIMHE p. MHUCCHCUNTU U YO MeKCHKAaHCKOro 3a/IMBa AOXOAUT
JMUbL 4acTh NMOA3EMHOIO CTOKa. B TO ke BpeMa UIMpokoe pa3BuTue
KapcTyoLUXcs kKapOOHATHBIX MOPOA M TPELNHOBATHIX I1€CYaHUKOB
Ha n-oBe ®nopuaa NpUBOAUT K a30HAILHO BHICOKOMY NOA3EMHOMY
CTOKY C OJIlyOCTpOBa B OKEaH, MOAyb KOTOPOro Ha OTAEILHBIX Yua-
cTKax JoctHraet 6,3 n/c-km2. KnuH npecHbiX W CONOHOBATHIX MOJ-
neoreHa ¥ 4yaCTHYHO Mena, NPoCcTUpaeTcd NMoao AHOM ATHaHTHue-
CKOro okeaHa Ha paccrosHue conee 120 kM ¥ 40 rmyGHHbI CBBILLE
600 M. DToT paiioH, Hapaay ¢ o. JIoHr-Aiinesa, ctan Ki1acCHYECKUM
NpUMepOoM CyOMapUHHOI pa3rpy3ku noa3eMHbix BoA. LlInpokoe pas-
BUTHE NPECHBLIX MOJA3eMHbIX BOJA HAa BCEM nobepexbe ATnaH-
tuueckoro oxeaHa CILLA (0,2-0,4 r/n) o6ycnoBnueaer He3HAUYUTENb-
Hbiit HOHHBIH NOA3EMHBI CTOK, MOAYJIM KOTOPOro NOCTENEHHO BO3-
pacTaioT k n-osy ®nopuga ot 10 g0 40 T/roa km>.

XKapkuii zacyunussiit Kiiumar MexcuKkaHCKOTO Haropbsl He cno-
cobcTByeT hOpMUPOBAHHIO 3HAUUTENBHBIX PECY PCOB ITOA3EMHbIX BO/,
B CBA3H C 4eM MOAYJIM CYOMApHHHOro MoA3€MHOIO CTOKA COCTABJIA-
10T 3/1€Ch BCero 1-2 Ji/c-kmM?, 3Ta 30Ha MMHUMANbHOIO CTOKA Pe3Ko
CMEHAETCA K K0Ty BJAXHbIM TPOIMHUECKHM MOACOM LieHTpanbHOU
AMEpHKH, TAEe MOAYJIH CyOMapuHHOM pa3rpy3ku noA3eMHbIX BOA
pospactatotr 10 10-11 n/c-km?. Topucreie nodepexss, BHICOKOE KO-
nuuecTBO atMochepHbix ocankos (2000-3000 mm/roa) v WHpokoe

| 2 Xrts] 1x 1P =Y [+ 3 a¥al Th ) T O TEXTN M DANDT ")I"’\ll’\‘ 1 # 4 e Y™ 'a amT 1 AL =
pa3BUTHC KapCta W TPCLUUWHOBATHIX 3PPY3HUBOB INPOBOAAT K aKTHB-

HOMY NMUTAHUIO NMOA3EMHBIX BOJ, 3HAUMTEJIbHAA 4aCTh KOTOPLIX pas-
rpy)KaeTcsa HenocpeACTBeHHO B TUXUH U ATIaHTHYECKMH OKEaHbl.
MuHepanuzauua noa3eMHbIx BoA konebnercs ot 0,3 ao 1 r/n. Mo-
Ay HOHHOTO MOA3EMHOro cToKa Aocturatot 200 1t/roa-km® B paito-
He n-oBa KOkaTaH, uTo OOGYCNOBJIE€HO LLIMPOKHM Pa3sBUTHEM 37€Ch
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KapCTyOLIKUXCA KapOOHATHBIX MOPOA ¢ HEOONBILHUMHU NTPOCAOAMH 3Ba-
NOPHUTOB.

Hanb6onee ysnaxxHeHHbIMH paiioHaMu FOxHON AMepuUKH ABAs-
IOTCA 6acceiH p. AMa3oHKH H TeppuTOopus I'BUaHbl. CrpykTypa BOA-
Horo 6ananca 3aeck GraronpusATHA s 0OMABLHOrO MUTAHMA TOA-
3eMHBbIX BOJ, TAK KaK KOJIM4eCTBO ocankoB (cBuiie 2000 MM/ron)
npuMepHO BABOe npesbitiaeT HcnapseMocts (900—1000 MM/ron).
B cBsizu ¢ 3TUM B 3TOM patioHe ¢popMupyercs BeCbMa HHTEHCHBH bl
Nnoa3zeMHBlii CTOK, 3HAYMTEIbHAA YaCTh KOTOPOTo, HECMOTPS Ha Jpe-
HHUpyolliee BO3AEHCTBHE PEUHbIX AONUH, pasrpyKaercs Henocpe-

ATl D A TTALIMIITIONM AT ]" NIra0ly K‘ ‘f"l] K TTTEN ™ 'hf\'fﬂ
CTBCHHO B ATINAHTHYHECKHMNA OKCaH. nuu,uJ 51 v_yunuapnnnbuu VIUR

U3MeHsoTcA oT 10--13 5/c-kM?, a pacxon NOA3eMHOTO MoToKka Ha 1 kM
GeperoBoii IMHKUKM WHOTAA Npesbiiaer 100 Thic. M*/cyT. B 310i1 uac-
TH nobepekbs ATIAHTHUECKOTO OKeaHa (B npeaenax BeHecyans u
I’'BHaHbI) BbIAENAETCA CEPHA TaK Ha3blBAEMBIX IPHOPEIKHBIX apTe3n-
aHCkMX OacceiiHoB. Haubonee BomooOUNIbLHbIE BOJOHOCHBIE TOPH-
30HTbI ITHX 0acCeHHOB CBsA3aHbl C KABEPHO3HBIMU M3BECTHAKAMH
najseoreHa u oTCOpPTHPOBAHHbIMU NECKAMU HeoreHa. 3HauHuTe/IbHas
MOIHOCTb BOJOBMeELIAHUX nopol (oT 50 M 10 HECKONBKUX COT
METPOB), HX BbICOKHE (UNBTPAUMOHHbIE CBOMCTBA (BOAOIIPOROAM-
MOCTH cBbiille 2000 M2/cyT) W GnaronpusTHbi€ YCAOBHS NMUTAHHA
00ycoBAUBAOT GOPMHUPOBAHUE BECHbMA CYLIIECTBEHHBIX PECYPCOB
NnoJ3eMHbIX BOJ 1 WHTEHCHMBHOTO HO,D,BCMHOI‘O CTOKa. HO,ZIBGMHble
BObi B XOPOII0 MPOMbBITBIX OTIA0KCHHAX HMCKOT CPEAHIOK MKHHEpa-
nusauHio 0,4-0,6 r/n. Oanako, Gnaronaps npeoﬁna,naumo KkapOoHar-
HBIX TIOPOA M HMCKJIKOYUTENbHO BbICOKUM 3HAYEHUAM MOA3ZEMHOrO
CTOKa, MOAY/IM CyOMapuHHOTO UOHHOTO CTOKA COCTABNAKT 120-—
240 t/ron-km>.

Bpazunbckoe Haropbe OTIMUAETCA HEPABHOMEPHDBIM YBJIXXHEHH-
eM TEPPUTOPHH, NIPUUEM KPATKOBPEMEHHbIE JIMBHEBbIE AOKAN W
HIMPOKOE Pa3BHUTHE JATEPUTOB HE CI1OCOOCTBYET 34€Ch aKTMBHOMY
NMUTAHUK nioa3eMHbIX BoA. CyOMapHHHBI noa3eMHbiii CTOK MocTe-
NeHHO COKPAIIAeTcs K Kry U oObI4HO He mpembiuaer 2,5 a/c kM3,
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Hasee Kk t1ory HabntoaaeTca pe3koe yMeHblleHHe NOA3EMHOro CTOKa,
¥ B paione [lararoHun Moayan cyOMapUMHHOMN pasrpys3ku noaseM-
HBIX BOJ CHMkatorea 1o 0,3 n/c-kM% D10 CBA3aHO MpeXIe BCero ¢
KpaiiHe 3aCyUlIMBBIM KIIMMATOM FOr0O-BOCTOYHONW OKpaHHbl KOHTH-
HEeHTa, IIe ocaaku He npesbilnator 100 MMm/roa, a ucnapeHne pesko
Bo3pacraeT. B sroii yactn KOxHoM AMepuKu Bolaensercs Lenbiii paj
apTe3UaHCKUX CTPYKTYD, BHINONHEHHbIX OCAJIO4YHBIMH [TOPOAAMH pas3-
JIMYHOIO FeHe3uca. ITH CTPYKTYpbl 00ObIYHO HACAEAYIOT TEKTOHM-
4eCKHe M IPO3MOHHbIE NTOHMXKEHHA B KPHCTANIBUECKMX MeTaMop-
¢rueCKHX U ByJIKaHOreHHbIX ropoaax aokemMopus. Tonbko B npeae-
Jax Ddeﬂ JBCKOIO ITJIOCH UlUpr HaCuYHUTbLIBAECTCA OKOJIO Z.U llUl],UOHle
apresnaHckux 6accernoB. Cpeaun npubpexHbIX ApTE3HAHCKUX CTPYK-
TYP, PACKpPbITbIX B CTOPOHY ATIAHTUUECKOTO OKeaHa, ClieyeT oTMe-
tiTb OacceiHs! [loruryap, Anmana, Canroc, [lenorac, Can-Ilayno
1 Ap. BopocoaepxauinMu nopoaaMu B 0Ca0UHOM YeXie 3TUX Hac-
CeifHOB ABNAIOTCH MECHYAHMKHM, apTHIUIUTLI, aleBPOJIUTDI, BYJKaHO-
reHHbie 00pa30BaHUA U 4YACTHUHO MECKH M1ane030H-Me3030/CKOMo U
yeTBEPTHUHOro Bo3pacta. JIMTONOrHYEeCKHH COCTaB 3THX MOpPoA He
CcrocoOCTRYET (OPMHPOBAHHMIO 3HAYUTENLHBIX PECY PCOB ITOA3EMHBIX
BOA. MOLILHOCTHL 30HbI NPECHBIX BOJA 3AECh HepenKko AOCTUraer
1000 M. B cBsizu ¢ 3TUM MOAY/ b MOHHOM NOA3EMHOT0 CTOKA Kojed-
nercd or 2,5 no 13,5 1/rop-km2.

IMopzeMublii cTOK B TUXMH OKeaH C OTPOMHOMN rOPHON CHCTEMBEI
Anp konebnercsa B WIHPOKUX npenenax. IToMUMO 30HaNbHbBIX KIIH-
MaTrnueckux (akTopoB 37eChb Gonblloe BAMAHHE HA ycnosus dop-
MHUPOBaHHA NOA3EMHBIX BOJ] OKAa3bIBAaeT BHICOTHAA NTOACHOCTH. boinb-
liMe YKJIOHbI MECTHOCTH, TPEUMHOBATOCTL KOPEHHbIX NOpoa M

BbICOKAs NPOHMIIAEMOCTh [AENIOBHANLHO-NIPONIOBHANIBHBIX 06pa3o-

BaHMi CITOCOGCTBYIOT aKTHBHOMY ITHMTAHMIO NMOA3eMHbIX BoA. Mo-
Aylb OA3EMHOIO CTOKAa Ha KpaiiHeM tore u ceBepe AHJ NOCTHIaeT
24-30 n/c-kM?, cHUXasCh B Haubosee 3aCyLISIMBBIX UEHTPaAbHbIX
paitoHax npakTuuecku 10 Hyfs. B CBA3M ¢ 3TUM cpeHUe 3HAYEHNA
CyOMapHHHOINO NOA3EMHOI0 CTOKA B CeBepHO YacTH A NOCTHra-
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10T 15 n/c-xM?, CHHKaACkH B paiioHe MyCTHIHU ATakaMa U 3areM OliTh
Bo3pacrator A0 11 n/c-km? B [lararoHckux Kopannwepax. [lonzem-
Hble BOAbI 31€Ch CBA3aHbI B OCHOBHOM C 30HOI 3K30reHHOM U TEeKTO-
HUYECKOi TPeUMHOBATOCTH KPUCTANNUYeCKUX ITopoA. Haubonee Bo-
JOOOHJIBHBIE YHACTKH CBS3aHbl C TEKTOHUUECKUMH HapyLIEHUSMHY, a
TaKKe ¢ HEOONLIIUMHU apTe3UAHCKUMU CTPYKTYpPaMH, BhillOJIHEHHbI-
MH 4eTBEPTUYHLIMU 00pa3oBaHUAMM. I1nolaap Takux apresdaHc-
KMX CTPYKTYp B Mpeaenax IepyaHckoro rnobepexns TUXOro okeaHa
xoneGnercs ot 10 10 500 kM2 MoLHOCTS aNINIIOBHANBLHBIX TOPU3OH-
toB pocruraer 150 M. [IpakTuueckH Bce Moa3eMHble BOABI ITHX

AL TS P 1A T T aTOTD or oTn 2 PN A
CTPYKTYP pasrpyxatoTcs HCNoCpEACTBCHHO B OK€aH. 5OAbI [IPECHBIC

M ylETparnpecHsle, ¢ MUHepanusauueii no 0,2-0,3 r/n. CymmapHbii
HOHHBIH CTOK cocTaBnger 35,5 MJIH. 1/rof, ero MOAYIU U3MEHSIOTCH
or 45 mo 70 t/roa-km>.

bnaronaps BLITAHYTOCTH AMEPHKAHCKONO KOHTUHEHTA C CeBepa
Ha 10T 34eCh Haubonee OTYETIUBO MIPOCICIKUBACTCS LIMPOTHAS 30-
HaNbHOCTb B pacnpelcieHHH yaelbHbiX 3Ha4eHUii N0A3eMHOr0 CTo-
ka B Mopa (puc. 4.3.4, 4.3.5). D10 yka3piBaeT Ha aKTUBHOE BIIMAHHUE
Ha TMOA3EMHbI CTOK KIMMATHYECKUX M oOWUX ¢usuko-reorpadu-
yeCkMX GakTOpOB, KOTOPLIE ONPEALIAIOT NOTEHMANBLHY O BO3MOX-
HOCTb TUTaHUS TIOA3eMHBIX BoJ. T1onyueHHbIe 3Ha4eHUs CyOMapHH-
HOIO MOA3EMHOIO CTOKA 3aBUCAT HE TOJNLKO OT Yka3aHHBIX (aKTo-
pOB, a B 3HAYUTENbHOH CTEMEeHU onpeaeaqoTcs KOHerTHHMM

WMH W THAPOAWHAMKYECKHNMH YCHO

CTPYKTYPHO-THAPOTCONOIrU4€CK
BUSMHU BOJOCOOPHBIX OacCeHHOB, (bunm‘pauuonﬂbmu U eMKOCTHbI-
MM CBOMCTBaMM BOJOBMELLAOUINAX 11OPOJ. AKTHBHOE BO3/CHCTBHE

coOCTBEHHO reonom-mnporeonomqecxux (akTOpOB MOXET 00ycC-
NOBIURATE A30HANLHLIE 3HAYEHUS TOA3eMHOro Croka B Mopi, Ko-
TOpble HAONIOAAKTCA B pauonax Muccucunckoi HU3MEHHOCTH,
n-osa ®Onopujsa n 'BUaHCKOr0 Haropbi. HOHHLIN noA3eMHbIN CTOK
3aBUCUT OT UHTEHCUBHOCTH CyOMapUHHOIO BOJAHOIO CTOKA, Bbillle-
JAayMBatouieit crnocoOGHOCTH Noa3eMHbIX BOA, PACTBOPUMOCTH BOAO-

coaepxamux 1nopomg, npoueCCoOB KOHTHHEHTAILHOIO 3aCOJAC€HHUA U
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Puc. 4.3.4. CxeMATHUECKAR KAPTA NOA3EMHOIO CTOKA B OKeaH
¢ TeppuropuH Cepepuoil AMepsKH
1 — non3emumii CTOK B OKean: B UdcanTene — ob1nas Beauupna, Km*/roa, B 3HaMeHaTe-
ne — HOHHBIA CTOK, MaH. T/roa. I1nowaanoii Moaynk NoA3EMHOTO CTOKA, A/CkM™: 2 - 1,0~
2,5, 3-3,050,4-50-70,5-170-10,0, 6 - 10,0-15,0; 7a ~ rpadsk pacnpeneneHue
Boauoro (1) 1 Honnoro (I1) FoA3¢MHOTIO CTOKA B OKEAH ¢ KOHTHHEHTA 110 WIHPOTHEIM 30HAM;
76 — 10 Ke cyMMmapHoe ¢ KoHTHHEHTOB CeBepHoit i HOxnolt Amepnku
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Puc. 4.3.5. Cxemaru4yeckan KapTa MoJ3IeMHOro CTOKA B OKCAH
¢ TeppHTOopHH FOXH0ii AMepHKH
I — noa3eMHbIH CTOK B OKEaH: B UHCAHTENE — 0011as BenHYHHA, KM'/T0/, B 3HAMEHaTe-
ne — HoHHbLH CTOK, MJH. 1/roA. [Lnowaanoif Monysib AoA3eMHOTO CTOKA, i/c-km?: 2 — 0,2-
04;3-0,5-1,0;,4-1,0-2,6;5-7,0-10,0; 6 - 10,0-15,0; 7 - rpanuiibl ruaporeoorniec-
KHX paiioioB K apte3naHckux GaccelinoB; & — rpaduk pacapenesienna soanoro (1) 1 HOH-
Horo (11) noa3eMHOro CTOKa B OKeaH C KOHTHHEHTA [10 LIMPOTHBIM 30HAM
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JPYTUX yCHOBHHA (OPMUPOBAHUS XHMHUYECKOI0O COCTABA MOA3ZEMHbBIX
BoA. B cpenneM mMoayns HOHHOrO MOA3EMHONO CTOKA B mpeaenax
KOHTHHeHTa u3MeHsercs ot 40 1o 60 T/roa kM’ yMeHbLIAACH B
MAaJIOBOJHBIX 3aCyLINUBbIX palioHax 1o 10 1/roa-km? u MeHee. Hau-
6onee BbLICOKHMH 3HAYEHUSIMM MOHHOTO noaseMHoro croka (100—
200 1/roa-kmM?) XapaKrepu3syrorcs BJIaxKHbIe CyOTpOnHUYecKHe U TPO-
nU4ecKue paitoHbl, Ii€ BOAOHOCHbBIE TOPU30HTSI TPEACTABNEHbI JIETKO
pacTBOPUMbIMU KapOOHATHBIMHU TIOPOAAMHU.

3acyluuBbId KIUMAT ABCTPANHH U Npeoliasanne paBHUHHBIX
IyCTbiHHBIX TEPPUTOPHIA HE crIOCOOCTBYIOT GOPMHUPOBAHUIO 3HAYH-
TCJibHOI'O MMOA3CMHOIO blUl\a B OKCaHbi, CyMMapHOC 3HA4CHKC KOTO-
pOro ¢ KOHTHHEHTA B LIEJIOM He mnpeBbiliaeT 25 kM*/ro. YaeabHbie
3HA4YeHUA cToKa B UHAMitckuil okeaH penko pocrurawt 0,5 n/c-km?
(nnaro KumGepnu) u o6u1uHo cocrabastor 0,2-0,3 n/c-km?. B T0 xe
Bpemst CyGMapuHHbIi cTOk B TUXHMil OKeaH ¢ BOJOCGOPHBIX ILIOLIa-
neit Boasworo BonopasznensHoro xpe6ta Bo3pactaeT 40 1 1/C-KM?,
a B OTAeNbHBIX pailoHax ABCTpanuickux Abn gocturaer 3 Ji/c-km2.
Takoe pacrnpeaeneHue ynenbHbIX 3HAYEHUH CyOMapMHHOIO CTOKA
00yCN0BNEHO NpEX e BCEro KIMMAaTHYECKMMH U OporpaduyecKuMHU
¢akTopamMu B npeaesnax KOHTMHeHTa (puc. 4.3.6).

JkpaHupytouiee BiIusiHie boaswioro BoaopasaensHoro xpebta
BbI3bIBACT YREJUUEHUE KONMYECTBA arMOC(EpHbIX OCaAKOB HA ero
cknoHax a0 2000 mm/ron, uto cnocobeTByer 6onee akTHBHOMY
[IUTAHUIO NOA3EMHBIX BOJ. B CTPYKTYpHO-THAPOre€0J0ru4ecKOM OT-
HOLUEHUH 37eCh BbIIETAOTCH KPYNHbIE THIAPOreoNOrH4ecKkue Mac-
CUBbI, CJIOKEHHbIE TPELIMHOBATLIMH BYJIKAHOT€HHBIMH, MeTaMopdu-
YECKUMHU U OCAZOYHBIMH TIOPOJAMH, & TAKXKE HECKONbKO CPaBHU-

TeNILHO HEOONLUINX ApTe3UaHCKUX 0acCeiiHOR, pACKPLITLIX B CTOPOHY

Tuxoro oxeana. Haubonee kpynHbIMH apTE3IUAHCKUMH CTPYKTY-
pamMu BocTodyHOro nodepexbs saBnsitorcs Gacceitnsl Cuauneil, Mo-
peroH-Knapenc u Jlaypa. BopoBmelnaroiuMu nopogamMmu cayxar
TPELUHOBATHIE NECYAHUKU, apTHJUTUTH! U CAaHLb! IEPMCKOIO ¥ Me-
30301CKOT0 BO3pacTa. B 1enoM OHd OTaMualOTCA HU3KUMA QPHUNBT-
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Puc, 4.3.6. CxemaTuueckas KapTa noA3eMHOro cToKa B OKeaun
¢ TeppuTOpHH ABCTPAJAHH
I — noa3eMHEH CTOK B OKeaH: B YHCIMTENE — 00111an BenuumnHa, KM'/101, B 3HaMeHare-
1€ — HORHBIA CTOK, MIIH. T/roa. TInomaaHoi MOY/Ib NOA3EMHOIO CTOKA, Ji/c-kM?: 2 — 0,2—
04, 3-0,5-1,0, 4-1,0-2,6; 5 — rpanHuBI TRAPOrEOIOrHMECKHX PaitOHOB H aPTE3HAHCKHX
Gacceiition; 6 — rpaduk pacnpeaencHua soaHoro (1) ¥ vonnoro (1) noazemMHoON0 cToka B
OKE€aH ¢ KOHTHHEHTA NO WHPOTHHIM 30HaM

paLlMOHHbIMH CBOHCTBaMH H ¢naboii BonooOUALHOCTSIO. [Ton3eMHbie
BOJIbl MMEIOT NECTPYHO MMHEPAJIU3aLIUIO, KOTOpas 00bIUHO BO3pacTa-
€T BHHU3 10 pa3pe3ly, H Ha myouHe nopsaka 200-800 M HenpuroaHsl
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I XO3AHCTBEHHO-NTUThEBOI0 BOAOCHAOKeHUA. B Bepxuelt yactu
paspe3sa, riae GopMUpyeTcs OCHOBHAS YacTb CYOMapHHHOIO NOA3EM-
HOIO CTOKa, MUHEpaNu3aums NoA3eMHbIX BOA 00LIYHO HE NMpeEBbIila-
eT 1 r/n. B ¢Bs3u ¢ U3MeHunBO# MMHEpanu3auued MoJA3eMHbIX BOI
MONYYEHHOE CYMMAapHOE 3HAYE€HHE UOHHOrO MOJ3EMHOr0 CTOKA
(5 M7u. T/rom) MOXKHO paccMaTpUBaTh KaK HHXKHMH nipefien BHIHOCA
cofeil ¢ noA3eMHbIMU BogaMH B Tuxuii okean. Cnabas pacTBOpH-
MOCTb BOJOBMEIHAIOLIMX MMOPOA ¥ HU3KUE 3HAYEHMS CTOKA 00yCa0B-
JWBAKOT HEBBICOKHE MOAYNU CYOMapHHHOIO MOHHOIO MOA3EMHOro
CTOKA, KOTOpPbie KOJ]eﬁ.l]}OTCSI ot 20 1o 40 1/ron kM.

\.,pc;.l,n ApTEe3HaHCKHUX CTPYKTYP Ha uuﬁcpcmbc Huaulickoro
aHa ABCTpaiuu cnenyeT BbLAENUTS Oacceiinbl Myppeit, FOxna, [epr,
Kapnapson, Kanuuur, Heiinu-xopaxuna u Kapnenrtapus. bacceiin
Myppeii B 0CajouHOM HYeXJie COACPXKHUT CEPUI0 BOLOHOCHBIX TOPH-
30HTOB OT MIEHCTOLEHOBOIO 10 30UEH-NANIEOUEHOBOTO BO3PacTa,
PEACTABICHHLIX NMECKAMH, NMECYaHHKAMH, U3BECTHAKAMMU U Mepre-
nsimd. CyMMapHast MOIHOCTS 3THX oThokennii 350450 M. OcHoB-
HOM penoii apre3naHckoro dacceiina cayxut p. Myppeii ¢ ee MHoO-
rOYUC/IEHHBIMM NIPUTOKAMH, U TONbKO HeOONbilias 4acTh MOJA3EMHO-
ro CTOKa HanpaeJieHa HENOCPeACTBEHHO B bosibuioi ABcTpanuiickuii
3aIMB. 3HAYUTENIbLHAA YaCTh 3TOr0 CYOMapUHHOIO MOA3EMHON0 CTO-
Ka MepeXBaThIBaeTCS NPUOPEXHBIMU 3a00J10UEHHBIMU ITPOCTPAaHCTBA-
MM M PACXOAYeTCs Ha 3BanoTpaHcnupauuro. B cBa3m ¢ 3TuM cpen-
HHI MoayNb CyOMapHHHON pa3rpy3Ku MOA3EMHbIX BOA Ui BCEi MpH-
OpexcHO YacTH apre3vaHckoro bacceiina He npeBsiuiaeT 0,3 n/c-km?.
MHuHepanu3aius NoA3eMHbIX BOJ U3MEHSETCs B LIMPOKUX Npeaenax

—or 1 go 35 r/n - u B cpeanem cocrasaser 1,5 r/n. Moayns cy6-
MADNUHHOIO UOHHOIMND CTOKA R (‘nP)'"-IPM no ﬁ.’—\{‘r‘Puuv He NMnNeRsniaeT
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15 1/rog-xm?.

Ocaznounslii yexon 6acceiina KOxsa, 3anumalolero paBHuny Han-
nap6op 4 n-os Diip, HAYMHAETCH NEPMCKUMH U MENOBLIMH OTNI0Xe-
HussMH. OnHako Haubonee BOAOOOMALHBIN BOJOHOCHBIH IOPU3OHT
CBsI3aH € 30LeH-MHOLICHOBLIMH KaBEPHO3HLIMH U3BECTHIKAMM CyM-

oKe-
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MapHO# MOIHOCTBIO 150 M. DTOT Bacceiit ABaAseTCs THIUYHLIM IPU-
MEPOM apTEe3UaHCKHX CTPYKTYP 3aCYLUTUBBIX HYCThIHHBIX PailOHOB
ABCTpajiuv, KOrna NOTEeHLHAILHO BOROOOWILHbIE XOPOLIO NPOHU-
LlaeMbI€ BOJOHOCHBIE TOPU3OHTHI MPAKTUUYECKH HE MONYYAIOT MHTA-
HUsl, TaK kak cymMma arMocdepHbIX OCaAKoB He npeBsiiiaer 180 MM B
roa. B cBi3u ¢ 3TUM cyOMapHHHbIA HOA3EMHBIH CTOK COCTaBsSET
Bcero 0,2 i/c-km?. MuHepanu3anus nog3eMHsIX BOA ObICTPO YBENTH-
yuBaeTcs ¢ myOuHOI U B cpeaHeM coctasnsieT 15 r/n. Moayns HOH-
HOTO CTOKAa 33 CUEeT BLICOKOW MUHEpanu3auuM NOA3EMHBIX BOA J10-
cruraet 75 1/ron-km>.

Ha noOepexse 3ananHoii ABCT

A ALS L1 II LARALALINSEE & B

ckue Oacceitnsl Ilept U KapHapBoH. l/l3yquHocrb X BeChbMa He-
paBHoOMepHad. Tosbko B pailoHe KPYMNHLIX HACENEHHLIX NYHKTOB
CKBXKMHAMY NpOieHa cepust BOJOHOCHBIX TOPU3OHTOB OT YeTBep-
THYHOrO 10 MENOBOr0 U NEpMCKOro Boszpacta. OHU APEACTABACHBI
neckaMu, necYyaHUKaMU U U3BECTHAKaMU ¢ mMyOHHOI 3aneraHus
60-750 M. CpaBruTensHO Hebonblioe KoauyecTBo ocaakos (200—
800 MM/ron) He cnocobCTBYeT (POPMUPOBAHUIO 3HAYUTENLHLIX pe-
cypcoB noaszeMHsIX Boa. Haubonee obBoaHEHHbIE 30HBI NPHYPO-
YeHbl K COBPEMEHHLIM U NOrpebeHHbIM 0TMHAM NOCTOSHHbIX H Bpe-
MEHHbLIX BOJJOTOKOB, NOA3E€MHbIH CTOK KOTOpPLIX HanpaBiieH Hero-
cpeactBeHHo B MHauiickuil okead. Cnaboe WHuabTpaLHOHHOE
MUTaHUE, APEHUPYIOLEe BO3AEHCTBUE MECTHON 3pO3UOHHON ceTu,
3acy LUTMBBIA KinMaT Ha OoJibilieli YaCTW TEPPUTOPHHU MPHBOMAT K
HE3HAYUTENbHOMY CyOMapuHHOMY no,nseMHomy TOKY, KOTOpbI# cO
BCero 3anafHoro nobepexxss He npessiuiaet 0,2 n/c-km2. [lpecHsbie
BOJbI pacpOCTpaHEH bl CIOPAAMYECKH, B OCHOBHOM B nipeaenax bac-
ceitna Ilept. Ha octansHON yacTU TEppUTOPUM UX MUHEpaIU3aLlus
nocruraetr 4—10 r/n.

HUctrounukaMu coneii, IOMUMO BOAOCOAEPKALIUX MOPOA, SB-
NAOTCS Takxke atMocdepHble OCanKH, MHHEpaiu3alus KOTOPhIX
coctarmsier 15-20 mr/n. B pesynsTare GONbLIONO HCHAPEHHS COMH
HaKamIuBalOTCA B NO4YBE W 30HE a3pauuM U 3acensitoT BOJOHOCHbBIE
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ropr3oHThl. CyMMapHbIit HOHHBIH CTOK cocTaBnser 6,4 MIIH. 1/ro,
ero Moayitb — 10 1/rox kM

PacnionoxeHHble Ha ceBepe KOHTHHEHTA apTe3WaHckue bacceii-
Hbl Jledinu-Jxopmpxuna u KapneHtapus pacKpbIThbl B CTOPOHY 3aJ1H-
Ba Kapnenrapus. Bacceitt [leitnu-J[>xopikuHa siBasieTcsl OAHUM M3
KpyIHHeHLIMX B ABCTPaJIMM, 3aHMMaeT miowaab 325 Teic. kM% OT-
JIMYHUTENBHAS €0 0COOEHHOCTh — LIMPOKOE pa3BUTHE KApCTYHOLLIUX-
¢l KapOOHAaTHbIX MOPOJ PaHHENaneo30icKoro, NPEeUMyLIECTBEHHO
keMOpuiickoro Bospacta. ITH OTIOXKEHHUSI B BOCTOYMHOM HarpasJe-
HUHU TIOCTEIEHHO NEPEKPHIBAIOTCH KapOOHATHBEIMU U TEPPUFEHHBIMH
nopojaMu HuxHero Mena. CyMMapHasi MOUIHOCTb BOJJOHOCHBIX 10-
PU30HTOB HeU3BECTHa, Haubonee mybokue CKBaXXHUHbI BCKPHIBAIOT
UX Ha ryboune no 750 M. bacceiiH He HMeeT ApKO BLIPAKEHHBIX pe-
rMoHaNbHbIX obsacTel nuranus. KapboHaTHbie MOopoas! B LENOM HE
OTIMYAKOTCS BLICOKOH BOAOOGWILHOCTHIO. J[€OUThI CKBaXUH O0ObIY-
HO He npeBsitlanT 2-3 1/c. Hanbonee o6BonHEHHAA BEpXHSA YacThb
kapOOHaTHLIX NOPOJ HHTEHCUBHO APEHUPYETCA IOCTOSHHbIMHU U BpE-
MEHHbIMH BOAOTOKAMU. B CBsi3u ¢ 3THM CyMMapHbIiii CyOMapuHHbIi
NoA3eMHbIii cTok B cpeaHeM coctapnsieT 0,2 ji/c-km?. I1pu 3tom cy6-
MapuHHas pa3rpy3Ka noA3eMHbIX BoJ 30€Ch 00bIYHO NPOABIAETCS B
BUJE COCPENOTOYEHHbIX KAPCTOBLIX CYOMAPUHHBIX UCTOUHUKOB C
He3HAYNUTENbHbIM 1e0uToM. MuHepanu3auus noa3eMHbIX BOJ U3Me-
HsAeTCA B ILMpOoKuX npeaenax — ot 0,3 go 11 r/n.

Apre3vanckuii 6acceiiH Kapnenrapus sBiageTcs 4acTblo bonb-
LHIONO apre3uaHckoro b6acceilHa, B npeaenax KOTOPOro npUnojiHa-
Thbl€ 30HBI Naneo30iickoro pyHpaMmeHTa o6pal3yroT BHyTpEHHHUE rpa-
HULbI BacceHOB BTOporo rnopsijika. HanopHeie BOAOHOCHbIE TOpH-

DALTITII ADADALITET & ACAITTMNLILILIALTLI TTAMATARMII AfaTTNADANN A 7Y o Tl " 7aS 0 a P |
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TPHACOBOro BO3pacTa cyMMapHoii MouHocTeio a0 2000-2500 M.
Bonoconepxainue nopoasi — o6b14HO necyaHuku. bacceiin Kapnes-
Tapud paKkTU4eckd He u3yueH. OTpbIBOYHbIE CBEleHUS CBUETENb-
CTBYIOT O TOM, YTO BOLOHOCHbBIE FOPU3OHTHI 3JIeCh ¢1a00BOA0OOUIb-
Hbl, a MUHEpanu3anusa Noa3eMHbIX BoJ konebnercs ot 1 go 6 r/n.
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CyMMapHblii HOHHBIH CTOK €O Beero nobepexbs 3anuBa Kaprnenra-
pHS HEMHOTHM MpEBbIIAET 7 MJH. T/TO/1.

Ananus ycnosuil (GopMUpOBaHUS MOA3EMHOIO cToka B Mupo-
BOii OKeaH B NpeAesiax OCHOBHbIX KOHTUHEHTOB MMOKa3bIBAET, YTO 3TOT
rnoGaibHbIA MPOUECC 3aBHCUT OT CJOXKHOINO COYETaHHS Pa3IHYHBIX
NPUPOAHLIX (haKTOPOB, CPEAU KOTOPBIX OCHOBHAs poJib MpHHAJIE-
HUT KIIUMATY, penbedy U CTPYKTYPHO-THIAPOreoNiorHYecKuM ocobeH-
HOCTAM NPHOpexXHbIX TeppuTopuii. CyliecTBeHHOE BO3AeiCTBUE HA
CyOMapHHHbIH CTOK OKa3blBalOT TAKOKe THAPOAMHAMHKA MOJ3EMHO-
ro notoka, puIbTpaLMOHHBIE H €MKOCTHBIE CBOHCTBA 30HBI a’pa-

MU U nnnnnmpnmmnluv nonan R(‘P aTU rhawnnu TP(‘LII'\ cRa2AntLl
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MeXIy co00#l U onpenensitoT yCAOBHS MUATAHM, IBHXXKEHHS U pa3-
rpy3KH MOJA3EMHbBIX BOJ B pa3fiMUHLIX NPHPOAHBIX 30HAX. [lon3zeM-
HBIA CTOK 3aBUCHT OT CTPYKTYpbl IPUXOJAHBIX H PacXoJHbIX CTaTeH
BoAHoro 0ananca BonocGOpHBIX oUIaAeii, KOTOpble B CBOKO Oue-
peab ONpEAENsOTCS COOTHOUIEHUEM Temnjia U Bilard KaKk OCHOBHOIO
nokasatensi npupoAHoi (usnko-reorpapuyeckod 3oHanbHOCTU. B
CBA3H C 3THM pacnpeieneHHte yeTbHbIX 3HaYE€HUH NoJ3eMHOro CTO-
ka B MHpoBoii OkeaH B rmobajbHOM MacluTabe NnogyuHsAercs LH-
poTHoi1 ¢pu3HKo-reorpaduueckoii 30HaNbHOCTH. OHH MMOCTENEHHO
YBEJIHYUBAIOTCA OT CYOApKTHUECKUX PAliOHOB A0 YMEPEHHO 30HBI,
pE3K0 BO3PacTalT BO BIaXKHBIX CYOTPONUKAX U TPOIMHKAX H CHUXA-
IOTCA B NOJyapHJAHbIX M apuaHbIX palionax (puc. 4.3.7). Me-
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CT hblb Jpul patpu “leI\l’le, TCONOI VEVIPYRL YPHRDIG, YIA}JUI CAJIVL FIHIUL™
KHe ¥ rUApOreoAMHaMUYecKHe O0COOEHHOCTH NMPUOPEXKHBIX BOAO-
cOOpHBIX TOLaneH YCNOKHAIOT 3Ty 0OLLYIO KAPTUHY pachpeaene-
HHA 3HAYEHHH CTOKAa M MHOIAA MOTYT BbI3BaTb 3HAYMTEBLHbIE UX
OTKJIOHEHHS OT XapaKTEPHLIX A JaHHOMN HIUPOTHOMN 30HBI CPESIHUX
3HaYeHUM. OHAKO a30HAJILHO BbICOKHE WIH HU3KUE 3HaueHus cyo-
MApUHHOIO CTOKA, CBA3AHHBIE C IKPAHUPYIOLIUM BO3JEHCTBHEM HA
arMOoc(hepHYIO LMPKYJIALUIO TOPHBIX COOPYXEHHIl, LUHPOKHM pa3-
BUTUEM KapcTa, APECHHPYIOUIUM BO3JAEHCTBHEM PEYHbIX JOJIUH U C
ApPYTMMH MECTHBIMH (hakTopamMu, NPpUYpOUEHbBI K JIOKaJbHbIM y4yacT-
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Puc. 4.3.7. Pacnpenesieane arMochepHbIX 0CARKOB HOBEPXHOCTHOID
H HoA3eMHOro cToka B Muponoil oKkean no mypoTHbIM 30HaM CYLUH

I — armocdepHbie 0canky; 2 — NOBEPXHOCTHEIA CTOK; 3 — NoA3EMHEH CTOK

OepexHii ¥ B LHEJOM HE HapyuiatoT O6iiyto 3aBUCHMOC
MOA3EMHOro croka B MupoBoil OkeaH OT LUMPOTHOHN (PU3UKO-TEO-
rpaduyveckoii 30HAILHOCTHU.

B pacnpeneneHun 3HaueHuH cyOMapuHHOrO MOHHOIO CTOKa
TakK)Ke MOXHO MPOCIEUTD 3aBUCMMOCTh OT LIUPOTHOH QH3HKO-reo-
rpaduyeckoii 30HaNBHOCTH, TaK KaK BbIHOC COJIeil C [TOA3EMHBIMU
BOJAMH OfIpeleNideTca Mpexae Bcero cyOMapuHHON pa3rpy3koH
noa3eMHbIX BoA. CpenHsiss MHHepanu3anus nocjaeaHux konebnercs
B npeaenax 0,3-2,5 r/n ¥ Aulb B PeIKMX Clydyasx AOCTUraer 15—
40 r/n. Tlockonbky B MUpOBOi#i OkeaH H3 BepxHel rujpoanHaMu-
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4yeCKoif 30HBI BLIHOCATCH B OCHOBHOM MpeCHbIE U cnaboCOTOHORA-
Thi€ TOA3EMHBIE BOJbl, HOHHbI CTOK B OCHOBHOM OMpeHeseTCs
LIMPOTHOH (pu3KKkO-reorpaguueckoii 30HaNLHOCTHIO pacpoCcTpaHe-
HMS TIOA3eMHBIX BOA. [TosbiLIeHHAs MUHEpaIM3aLUs NOA3EMHBIX BOJ
3aBMCHT MpeEXe BCEro OT HANHU4us B pa3pe3e COJEHOCHbIX MOPOA,
NpOoUEecCOB KOHTHHEHTANbHOrO 3acO/eHus, 3aCTOHHOro pexuMa
(uisTpauuy WiIH ci1aboii NpoMBITOCTH BOAOHOCHBIX NOPH3OHTOB.
Takue ycnoBus GOpMHUpOBAHHSA XMMHUYECKOTO COCTaBa NMOA3EMHBIX
BOJ HauboJsiee 4yacTo BCTPeuatoTes B npenenax nobepexuii Adpukn
M ABCTpaJiuM, YTO NPUBOIAMUT 3J€Ch HA OTAENbHBIX Y4aCTKAX K aHO-

MAJNTLHO BLICOKHM ZHAUSHUSM CVOMADUHHOIO HOHHOIO ctoka. Cnox-

AVALEY R IFAANS LPAFL A%ET ALY A4%S AW ilSELFLIYL VJ Ul'l“t’lllll‘vl F 3 AALANW L Tt o BN F AN

Hblil Xapakrep pacnpeiencHus 3HadeHU i MIOHHOTO CTOKA YKa3biBacT
Ha TO, YTO 3TOT NMPUPOAHBIA MPOUECC B 3HAYHUTENLHON CTENEHH yC-
JIOKHSAETCS MeoIoro-ruiporeOA0OryueCKMMHU naneo- 1 COBPEMEHHbI-
MH YCJITOBHSAMH (POPMHUPOBAHUS MOA3EMHbIX BOJA. MHBIMU ClOBaMH,
perdoHanbHOe BIUSHHE LIMPOTHOM (H3nKo-reorpaduueckor 30-
HaJIbHOCTH Ha pacnpeieNeHie OCHOBHbIX CTOKOOOpasytowux ¢ak-
TOPOB HUBEIHUPYETCA MW OCNOXHSETCS HA OTAENbHLIX Y4acTkax
nobepexxuil KOHKPETHBIMU YCAOBHAMU (HOPMUPOBAHUS XUMHUYECKO-
ro COCTaBa MoA3eMHbIX BOA.

HccnegoBans 30HanLHOCTH MOA3EMHBIX BOA 30HbLI HHTEH-
CUBHOINO BOAOOOMEHA yCNEUIHO pa3BUBalUCh B PasnHuHbI€ TOAbI

B.C. UnsuubiM, B.J1. JInukoseim, I.H. Kamenckum, O.K. Jlanre,

b.H. Kyﬂeﬂi'iﬂbh‘vi, M.H. JlveoBHueM u APY

B HacTosiliee BpeMs MpeacTaBlAeHHE O 30HAILHOM pacmhpeieneHuu
MOA3EMHBIX BOJL B 3€MHOH KOpe MpPOYHO BOLLIO B PETMOHANLHYIO
rugporeonoriio. B pesynbrare npoBe/ieHHsIX UCCNEAOBAHUHA NMOA-
3eMHOro CTOKa B MUpOBO#i OKeaH 30HANBLHOE paclpeneseHue 3Ha-
yeHHit cyOMapuHHOFO BOJHOIO U HOHHOIO CTOKA MONY4HIIO KOnuye-
CTBEHHOE BhipaXeHHE B rNobanLHOM MaciuTabe.

INosyyeHHble 3HAYEHUS BOAHOIO U MOHHOIO MOA3EMHOTO CTOKA
B MHUpOBROIi OKkeaH U OCHOBHbLIC 3AKOHOMEPHOCTH 3TOr0 CAOXHOI0
NPUPOJHOrO MpoLECCa, KPaTKo ONMHUCAHHbIE BbILIE, NO3BOAIOT CUU-

A ¥ i i ¥ i "ﬂ\IFl.Ill’ rll
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TaTh BLISIBIICHHY IO LIUPOTHY KO 30HAJILHOCTS CyOMapUHHOI0 CTOKa OC-
HOBOI HayuyHOro nporHo3a U U3y4yeHUs ycJOBHit GOpMUPOBaHHUs
NMOA3E€MHOIO CTOKA 3EMJTH B LENIOM.

4.4. IlonzeMHbII CTOK B KPYIHBIE 03€pa

Pa3rpy3ka noaseMHbIX BOJ HENOCPEACTBEHHO B 0O3epa, MHHYA
pPe4HYIO ceTh, ABISETCS KOMMNOHEHTOM BONHOTrO 6anaHca, KOTOpPhIi
YacTO HE YUYHTHIBAETCA, XOTS M OKa3biBaeT CYUIECTBEHHOE BO3ACH-
CTBHe Ha (OpMHUPOBaAHUE BOAHOTO M COJIEBOro pexxnma o3epa. Ko-
JUYECTBEHHAs OLEHKA NPUTOKA NoA3eMHbIX BOJ HeoOXoauMa npex-
N€ BCero 111 060CHOBAHUS MePOTIPUATHH MO YIpaBJIEHHIO BOAHbI-
MH pecypcaMH, HarpaBJ€HHLIX HA MOAAep>kaHUe ONTHMAabHOrO
BOJIHOT'O, COJIEBOIO, TEIIOBOIO M TUAPOOHONIOrHYECKOTIO PeXkuMa B
o3epax.

HeobxoanmMocTs OlieHKW BOOHOTO W cosneBoro Ganawca O3¢p U
NpOrHo3a M3MeHEeHHH, BhI3BaHHbLIX aKTHBH3aLUEd TEXHOTEHHOIO
BO3/1eiICTBHA Ha BoAOpa3aeiax, CIocOOCTBOBAA H3YYEHHIO B3aUMO-
AeHCTBUS MOA3EMHLIX U O3EPHBIX BOA. OTH MCCAEAOBaHus OcCylle-
CTBJISIJIHCH Y TPOAOIDKAIOT BoINONHATLCS B HACTOsILLIee BPpeMs HA pAzie
KpynHubix o3ep 6siBiiero CCCP, na Benukux o3epax B AMepHKe U B
HeKOTOPbIX APYrHX cTpaHax. Hwxe kparko U3naraorcd pe3ylbTarsl
BbiTOTHEHHbIX HCCIIEI0BAHUH, MOy YeHHbIE Mpexie Bcero A1 o3ep
6sBero CCCP.

ITom3emubiil cTok B 03epo Baiikaja

O3epo baiikan aBiseTcst ONHHM U3 KPYMHbBIX H ITYOOKHX KOHTH-
HEHTaJBbHLIX NPECHOBOAHLIX O3ep 3€MHOro lapa. l’lnomam: aKBa-

AT LY Eﬂ'\; 1AMTIN
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BnanuHa o3epa baiikan ssnsercs kpynHeiitueh aenpeccueil B npe-
henax bafikansckoii pudroroii 30Hs1. OHa npencraeaseT coboii Molll-
Hbli Npupa3noMHsld Nporud, chopMupoBaBUiniics B pel3yakTaTe
pacTsxeHus. B ruaporeosornueckoM OTHOLIEHWH BMaaWHa O3€pa
Baiikan — 3To Mexropubiii apre3uaHckutii 6accelit, rpaHuLsl KOoTO-
poro nposoasTcs O6onbuiedl YaCThIO MO BEpUIMHAM OKPYKAIOILMX
rOpHbIX XpeOTOB, a Ha psAAe y4aCTKORB — MO BhICTYNaM MOBEPXHOCTH
KpUCTaIndyeckoro gyHnaMeHTa, OTAENAIOILUM ero OT COCEAHUX
MEXTOPHBIX apTe3daHCKUX OacceiiHoB. BaxHoii ruaporeonoruye-
cKoil ocobeHHOCTsI0 baiikansckoro apresuaHckoro 6acceiiHa sBiif-
€TCS OTCYTCTBME HA 3HAUMTESIbHOU MIoaay 30Hbl HHTEHCHMBHOIO
BonooOMeHa, 3HauYuTeNbHas TexTOHUUYeckas pa3apobIeHHOCTs H
BhICOKas CeCMUYHOCTD, YTO B COBOKYTHOCTH OnpenenseT yCnoBus
¥ 0COOEHHOCTH NPOCTPAHCTBEHHOIO paciipeie/ieH s MOA3EMHbIX BOJ|
U, B YACTHOCTH, NPUPOAHLIX YCNOBUH (POPMHPOBAHUSA IOA3EMHOIO

CTOKa B 03€po.

B 50-x ropax XX Beka BIleprrle ROZHMKINA Npobnema oueHkKu
roa3eMHoro croka B baitkai; ato Osino cBa3aHo ¢ pacy&TaMu cpen-
HEMHOTIOJIeTHEO BofHOro BanaHca ozepa. [Ipu 3ToM B OTHOLIEHUH
POJIM NOA3EMHONO CTOKA Ha NEPBLIX ITanax ObUIM HOJyYeHsl MPSIMO
npoTUBONONMKHbIE pe3yastarsl. Tak, B.C. LleltauH (1959), paccuu-
TaB Oananc 3a 1899-1955 rr, onpenennn npepsilleHUE Pacxon-
HOW 4yacTu Haa npuxonHoi (b6e3 yu€ra moj3eMHOro MpPUTOKA) B
1,17 kmM*/ron. DTy HERA3KYy OH CBA3aJl C MOJA3EMHLIM OTTOKOM M3 O3€-
pa. [TosaHee 3.A. Bukynuna u T.J]. KaminHosa (1973) ynosnetBo-
puTensHo 3aMkHynu 6ananc 1901-1970 rr. 6e3 yueTta noagseMHoOro
ApUTOKA U QUILTpaUHUHU U3 03epa Hakonen, B 1976 . A.H. Adana-
ChbEB ¢ KoJjieramud Ha HOBOH (pakToNOrM4EeCKOW W METOAHYECKOH
OCHOBE OCYILECTBUIM HNEPEoLieHKy BoAgHOro OajlaHca U rnokasaiu,
4TO oNy4eHHas HeBs3ka (2,3 kM’ B ros) MokeT ObITh OTHECEHA K

noa3eMHOMY MPHUTOKY B 03epo. Huciao pabor, B KOTOpsIX NMpeanpu-
HAMANUCE HNONLITKHU HERARUCUMOTO nnnenenenuq HONREMHOIO CTO-

AR TIVASSSAT IS ~r7za322 2 XA TININI LIRS AL e st d 227 =a’7 L iV2 2L 2

Ka B baiikan, orpa;mqeuo (A(baHaCbeB, Hunenko, 1976; EctecrBen-
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Hble pecypcehbl..., 1976; INucapckuit, 1973). B 1973 r. B.U. lNucap-
CKHi1 HA OCHOBE OrpaHUYEHHBIX AAHHBIX N0 pacyeTy NOAPYCNOBOrO
ctoka pek CeneHri, bessiMsiHHO (ruaporeoAMHaAMHYECKH A METON)
1 CmoasHku (MO AeTansHOMY BOAHOMY 0anaHcy) OLEHHI noapyc-
noBo#t crok B Baiikan B 1,03 kM*/ron. A.H. AdaHnaceeB U A.A. Jlu-
neHko (AdaHacbes, JluneHko, 1976) ana BoctouHoro Oepera HOx-
HOro baiikajia paccyuTaju 1o AAaHHELIM OMNbITHLIX pabot ¥ 2—-3-nert-
HUX peXXUMHBIX HabnmoneHuii o 85 CkBakiHaM NMo3eMHbI CTOK B
PBIXJIBIX KalHO30HMCKMX OTINOXKeHHUAX, pasHblit 0,58 kM*/roa. K nop-
pycnoBoMy ctoky B CeBepHblii balikan MU OTHECEHbI OTEPH pey-
HOIO CTOKa B PbIXJIbIX OTJIOXEHUAX OeperoBoil NoMockl BbILIE 3aMbl-
KalolKX FMAPOMETPUUECKUX CTBOPOB, YCTAHOBJIEHHbIE [JIs psAna
peK NpH MPOBEACHHH TMAPOMETPHYECKUX ChEMOK M OLEHEHHbIE B
0,76 km*/ron. Onpenenus NOA3eMHbIH CTOK C HEHM3YYEHHOH TeppH-
TOPHH MO aHaJOTHH, 06WKii noa3eMHbIi cTok B baiikan oHH olleHH-
nu B npeaenax 3,15-3,78 km*/roa. B 1980-1981 rr. 6b1na ob6cneno-
BaHa 6eperosas nosnoca Baiikana. B HccienoBaHuaX HCNONB30BANACH
a3po¢oTOCheMKa U a3POBU3YAJIbHbIE HAONIONEHUS TPUBPEIKHOI 30HBI
¥ aKBaTOPUH, a TaKXKe THAPOMETpUUECKHE pabOThl B ME)KEHHBIH Ite-
pHoO Ha OTAEJbHBIX peKax BOCTOYHOIO nobepexkbs CesepHoro baii-
Kasa. beuty paccurMTanbl GUALTPaLlHOHHBIE TAPAMETPbI PHIXJBIX OT-
JOXKEHUH U KPUCTAUTHYECKUX MOPO 1O JaHHBIM OMbITHBIX paboT K
HabnioaeHuU 3a peKMMOM YpOBHA NnoA3eMHbIX Boa. [loa3eMHslii
CTOK B 03. baiikan, Kak noKa3blBalOT pe3ynbTarsl POBEACHHBIX KC-
CIIEIOBAHUIA, BKIIOYAET: NOAPYCNOBO#H CTOK € MEXAYPEUHBIX NpO-
CTpaHCTB (MHUHYS PEYHYIO C€Th), POAHUKOBBI CTOK Heperooil no-
JIOCHl M Cy0aKkBaNbHBIA NPUTOK B aKBAaTOPUHU O3€epa.

Ilf\ﬂ’)ﬁllu‘l’ ‘[ﬂ TN D NA20NN KLI“ narcoIIITALY M~ 1IN T 2NDALITIO
LIV IOWIVITIDIYI viVURN D UJ\J[JU VD1J1 t)ub\v"ll’llal‘l VW INwLHI\JIDOUDAIIYIwIivl

NaHHBIX CKBAXHH, TPOOYPEHHBIX B PBIXJIBLIX OTIOKEHUAX KPYNHBIX
pek (Cenenry, BepxHeil AHrapbl) U HEKOTOPBIX PEK BOCTOUHOIO
nobepexnbs balikana.

Ilna obnacreil ¢ 1ebULIMTOM rHAPOreoNOrHyecKHX AaHHBIX HC-
MONbL30BANK METOM aHaNOruil (B TOM YHMCJIE AJIS BOCTOMHOrO nobe-
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pexbs FOxHoro baiikana). B uenoM noapycnosoii ctok B 03epo baii-
KaJl, paCCYMTaHHBIH C MOMOLILIO BRILIEONHCAHHBIX METO10B, COCTAB-
nset okoyio 1 kM’ B roga, T.e.1,5% o6uiero pe4Horo cToka B 03epo.

PoanukoBslil cTOK B 03ep0 HeBenuk. [1o nepuMetpy Oeperos Bbi-
ABJICHBI €eNHHHUYHbIE COCPEIOTOYCHHBIE POIHUKH C CYMMapHbIM cpefl-
HerofoBbIM 1¢OUTOM OKOJIO 16 MIH. M.

CornacHo nepuoaAH4eCKUM HaOMONEHUIM, POJHUKOBBI CTOK B
03epo Baiikas ouenuBaercs B 63 MiH. M*/roj. B Hero BXoasT xonoj-
Hble U TEPMaJILHBIE HCTOYHUKH, TAK e, KaK H BOABLI MOA3EMHOI0
CTOKa B HH30BbAX CeBepHOro baiikana B BUAE BLICAYUUBAEMBIX MOTO-

TAMAYE TI OB TTMATATRTTY i T TAMMIA A PV AR S WY l\ﬁ Fahsn TEETLS o reETT

KOB W MO4YaGXHH. HGOGXGﬂﬁMO 3aMCTHTD, HTO TCMIICPATYpa ICCTH
TEPMAIIbHbIX HCTOYHHKOB, MUTAKIUX Bai»’ucan Ha ceBepHOM mnode-
pexXbe, ¢ CyMMapHbIM nebutoM 1,6 MiH. M*/roa, npesbitnaeT 80°C,
YTO BIIMSCT Ha reoTepMaibHbIH 1 MUKpOOHONIOrHYECKHi pekHM 03ep-
HOI BOABI B NpUOpPEXHOIL 30HE.

JlaHHble ONBITHBIX paboT MOKA3bIBAIOT, 4TO (UNBTPALMOHHBIE
CBOIICTBA KPUCTA/UIHHECKUX NOPO Ha NPUOPEKHBIX CKIOHAX HCKITIO-
YUTENBbHO HU3KU. T103TOMY MOXKHO cKa3aTh, YTO MOA3EMHBIHA CTOK B
baiikan co CKIOHOB (MHHYs PEHHYIO C€Th) KpaiiHe HUYTOXKEH, B CBS-
34 C 4eM UM MOXCHO npeHebpeub.

HenocpencreeHHas pasrpy3ka NOA3EMHBIX BOJ B 03€p0O OrpaHu-
YeHa aKTUBHBIMH 30HAMH pas3ioMa, HaxodsUMMHUCA Ha NHe baiika-
na. YCTaHOBNEHO, YTO HA AHE 03€pa pasrpy’karoTCs kaK NpPECHBIE,
T4K W BBICOKOMHUHEpPANU3OBAHHBIE TEpMaJbHBIE BOALl. HekoTophie
TEeMIIepaTypHbie aHOMAMUU B NPUIJOHHBIX BOAAX, NPEBBINAIOLIHE
¢oHoBbIE 3HaYeHHs Ha 0,5°C, obbacHatoTCa OOMNBILIOH pa3rpy3koii
MOA3EMHBIX TEPMAIbHBIX BOJI HA 3HAYUTENLHOI ryOuHe. B HekoTO-

NLI¥Y NOUHLIY OTIOWwAuuadyY Ha rovouue ot 200 no 000 M obHanvke-

tJ.IJI.I‘ AN LABAAPAL NS AJANSIANNWALARLFALS 2404 lJlJ ANSELLANW AV AV N UUII“PJ AN

Hbl aHOMAaJIbHbIE KOHUEHTpAUU CYIb(aToB, XJIOPHIOB H HATpHA,
npespllatomue GoHoBsie B 2-4 pasza u 6onee (MusauapoHues,
1975). Ilono6GHbie aHOMaNHK MOXKHO OOBSACHUTDH Pa3rpy3Koit CHUNb-
HO TepMAalIbHbIX BLICOKOMHUHEPAIH30BAHHBIX NOJ3eMHBIX BOA. CyO-
aKBaNbHBli CTOK B 03ep0 Baitkan nocturaer 5 Miu. M° /ron.
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TakuM 00pa3oM, CyMMHUpPYS JaHHbIE YYUTHIBAEMbIX COCTABNAIO-
ILHX NMOJA3EMHOro CToka B baiikan, HaxonuM, 4To 0OwMil noj3eM-
Hbilf cToK B 03. Baiikan pased npumepso 1,1 km>/roa, uto cocrasg-
eT okono 2% o611ero NocTymieHus BOAbI B 03€po.

TloazeMHbIi cTOK B 03epo Baaxam

Ozepo banxau npeacrasinset coboit kpynHeitwuid cnabocoso-
HoBarblif Bojoem Kasaxcrana. [lnomans ero aksaTopuu paBHa

IR 4 TLIC wnl NDOTHXEHUOCTL — oxono 600 kM. 3 mUNUHA KO eh-

d LFPil%s ANIYA 1] lltl\.l dFASFAVNV I MBS 3 LD I\UJIU AP AVAV l\l'l’ tJ ALE EINVSSLNW

nercs ot 5 Ao 71 kM. XapaktepHoii 0COGEHHOCTBIO 03€pa ABIAETCH
HEOJHOpOAHAst MuHepanuzalus. Boasl 3anaaHoro banxama (rino-
waab 9,6 Thic. KM?) OTHOCUTEJIBHO MpecHbie, ¢ MUHepanu3aiuei 1-
2 r/n; Boasl Boctoysoro banxawa (rutonazns 6,8 Tohic. kM*) CONOHO-
BaThle, ¢ MUHEpanuzalueil 3—5 r/n. B HenasHeM nipounioM Habmo-
Jancs cnaji ypoBHA BOALI B 03€pe, UTO 0ObACHACTCA HHTEHCHBHOMN
X03sHicTBEHHOM NedTenbLHOCThIO B Oacceilide basnxama, ocob6eHHO ¢
3anonHeHueM Kanuaraiickoro BoJJOXpaHuIuLLA.

KornoBuua 03. banxam 3aHMMaeT caMo€ HMU3KOE THUIICOMETPH-
YyeCckoe IOJIOKEHUE B IpesieniaxX ob1upHOro BogocbopHoro dacceii-
Ha riouaasio 400 ThiC. KM? W ABNAETCSA KOHEHHBIM 6a3MCOM CTOKA
MOBEPXHOCTHBIX H MOA3EMHBIX BOA, (OPMHUPYHOLIMXCA 31€ECh.

awE TTAabfAsrrmAL nrlvr\n I\'I TIALSTIE DRATTITA S ATTATY AN

H 3JICMCHTAMH MPHXOAHOH HaCTH BOAHO-COJICBOI
banaHca ozepa sBNAIOTCA MIPHTOK MOBEPXHOCTHBIX BOJ, aTMocdep-
HbIE 0CaAKH, BbIMIAAAIOUIME HA IUTOLAAN aKBAaTOPUH, M TTOA3EMHbIH
cTok. OCHOBHBIE pacXOAHbIE CTaThH HajlaHCa — HCnapeHUe ¢ BOAHOI
MOBEPXHOCTU M I0J3E€MHBIH OTTOK. [Ton3eMHblit BOJOOOMEH CyLIH C
03€pOM MPOUCXOAUT BECHMA CIIOKHO H HrpacT OOJbIIYIO PONb B CO-
aeBoM HanaHce ozepa.

[To reonoro-rufporeonOrH4€cKkUM ycrnoBusM DacceitH ozepa
MOXET ObITh pa3/ieJieH Ha ABE CYLIECTBEHHO pa3jiIiuHbie YacTH: Ce-
BepHoe [Ipubanxamse, oxsarsiBatomiee yactb JHkyHrapo-banxaun-
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CKO#l Ff€OCHHKIIMHAH, CAOKEHHON CKaJIbHLIMHU Mane030MCKUMHU 10-
poaami, U kokHoe [Npubanxaiibse — KpYINHYIO BajHHY, BbIIIONHEH-
HY0 MOLIHON TOALLEH PBIXJIbIX ME€3030HCKO-KaitHO30MCKIX OTAOXKE-
Hui. KoTnoBuHa 03epa paciiosiaraeTcs Ha CThIKE 3TUX ABYX CTPYK-
TYP-

[Ton3eMHbie BOJbI cesepHoro [1pubanxaiies conepxarca B Tpe-
L{MHOBATHIX TaNe030MCK1X MOpoaax, MecTaMu JpEHUpYIOTCA Bpe-
MEHHOI oporpadguyeckoi ceTblo, 4acTO NPHYPOHEHHOU K 30HAM
TEKTOHHYECKHX Pa3fiOMOB.

I"'maporeonorudeckue ycnosm ixHoro [1pubanxawmss onpene-

NSKOTCH HATTMYUEM apTe3u oro bacceiina, 06pa3QBaHHQ ro cepu-

eii BOOOHOCHBIX I‘OpPISOHTOB ¥ KOMILIEKCOB OPCKOro, MEA0BOI0, Na-
JAEOre€HOBOr0, HEOFEHOBOIO M YETBEPTHYHOIO BO3pacta. B npubpex-
Hoil 30He apre3uaHckuil OacceiiH uMmeeT ONOKOBOE CTPOEHHUE
BCNIEICTBHE HAJIMYMA MHOTOYUCAECHHBIX Pa3ioMOB, N0 KOTOPBIM 00-
pasoBanuchk myOokue rpabeusbl. [loasemusle BOAbI TyOOKHUX rOpU-
30HTOB HalOPHBIE, HETBEPTUHHBIX OTNOXKEHUN — 006I4HO Ge3Harop-
HbIE.

OO6wuit noA3eMHbIH CTOK, N0 pacyeTaM pasaUuHbIX aBTOPOB, KO-
nebnerca oT Hyna A0 3 kM’/ron. Takoi WKpoKuUii AMana3oH 3Haye-
HUif 00yCAOBNEH TPYAHOCTAMH OMPEAENICHHUS CTOKA K3-3a CIOXKHO-
CTH NPOIECCOB €ro GOPMUPOBAHUSA B YCAOBHAX BBICOKOI apuaHO-
ctd knuMmara (AxmencaduH, llanupo, 1970). Ha coBpeMeHROM

_TAanas 1IAYVuUIaiIrra nnnop\‘unrn AN D NAaNN DLIGDNOSTITN murn N~
1Ak l’lJJ AWnriA LIV WiVl wivnda D U-J\leU DDIADJ/IWILIWV, 11 UIOK

IPYHTOBBIX BOJI HENOCPEACTBEHHO B 03ep0 GOPMHUPYETCS NPEeUMy-
LECTBEHHO B npubpexHoit 30He unpuHoit 30-35 kM (B npeaenax
NensT peKk) ¥ NPOUCXOOUT B BHAE KOHLEHTPHPOBAHHBIX MOTOKOB C
pa3nu4HbIM pacxonoM (Tlonsemusie Boasl..., 1980).

BecbMa BaxkHOit 0COOEHHOCTHIO B3aUMOACHCTBUSA IPYHTOBBIX BOJ
C 03epOM SBNIfeTCA POPMHUPOBAHUE NCNPECCUH UX YPOBHEil BOMH3IN
o3epa. Haubonee kpynHasg U3 HUX PacnoiokeHa B JIpEBHEH feabTe
p. Unn B 30 kM ot Gepera o3epa (npu 0OTMETKE BoAbI B 03epe 341 M).
A6COoNtOTHBIN YPOBCHb IPYHTOBBIX BOA B 3TOi AeNpeccUu, TAe miy-
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O6uHa 3ajileraHus ux nocturaet 8—12 M, okasaics Ha 8—9 M HHxe OT-
MeTKH BOAbI B 03¢pe. MuBepanusauus NoA3EMHBIX BOJI B ACNPECCHH
paBHa 7-10 r/i1. AHaJIOFMYHbBIE JENpPeccUU, HO MEHBLIUE MO pa3Me-
py OTMEHalOTCA B HU30BbAX BIIaJAKOUX B 03epo pek Kapartan, Tok-
py u np. PopMHUpOBaHHE paccMaTpuBacMbiX YPOBHEH aenpeccuii
CBA3bIBACTCA HaMU C KOJICOAHHUSAMH YPOBHsS BOIbl B 03epe, Koraa

nK"I’f\Hnﬂ"r‘ﬂﬂ TYSAITYY
awinrgiasv iva uuvnri-

BCJICACTBHE MOANOpa B NEPHOJ TPAHCTPECCHUH B
YKCHHE YPOBEHHOI NOBEPXHOCTH MpyHTOBBIX BOA, a B a3y perpec-
CUHU NPOUCXOAMT €€ BhINOJIAXKUBAHUE.

OueHka BbIHOCA B 03€p0 PaCTBOPEHHBIX B FPYHTOBBIX BOAAX Be-
[IeCTB MPOM3BOAMIACE HA OCHOBE MOJYYCHHBIX 3HAYEHUH NHHeH-
HBIX Pacx00B FPYHTOBBIX BOJI B 03€PO H cBEACHUN 00 UX XUMHUEC-
KOM cOCTase.

CoracHO BhINOJNIHEHHBIM pacdeTaM (Tabn. 4.4.1), cyMmapHbiii
MOHHBIH FPYHTOBBIi CTOK B 03€p0 cOCcTaBnseT 25,5 Thic. T/TOA, B TOM
yycie B 3anaaHbi banxauw 12 Teic. T/rog, B Boctounblii — 12,7 ThIC.
T/ron.

B ¢azy Tpaucrpeccuu o3epa, npoaomKUTENbHOCTRIO 2025 ner,
KOrAa OTMETKA e€ro YpoBHd npesBbiiaeT 341 M, B npUOPeXHOit 30He
dopmupyeTcst 0OpaTHbIH YKAOH FPYHTOBOrO NOTOKA, 06ecneynBalo-
Ui OTTOK 03epHo#i BOAbI B 6epera. HaubonsLunii oTTOK oTMEqaeT-
cs Ha y4acTkax HernyObOKOro sajerasus rpylTOBbIX BOM, B AenbTax

peK U ApyruX NOHWXKeHHAX pesbeda. Pacxon Noj3eMHOro noToka 13
03epa, onpeeneHHelil no ypapHeHuo lapcu, B npeaenax HxcHoro
nobepexbs OleHHBaeTca B 28 MiH. M*/roa. M3 Hux U3 3anaaHoro
banxawa ToNneKO MO HH3KOMY HKHOMY Oepery OTTOK cOCTaBis-
et 19,1 mau. M*/roa (2 a/c-km), u3 Bocrounoro — 8,9 Mau. M3/ron
(0,89 n/c-kM).

Ha ocHoBe 3HaueHHii NOA3EMHOr0 OTTOKA M3 03epa M CpPea-
Hel MUHepanu3aluM BOALI B pasAUYHBLIX paHOHaX aKBaTOPHH Ha
MEepHOA HEHapyLIEHHOro eCcTECTBEHHOIO pexHMa 03epa, OLleHEeH
BBIHOC cofieii U3 03epa. DTa BeJIMUMHA COCTABUJIA B LIEJIOM JIJig 03€-

pa 41,8 teic. T/roa. [ina 3anaaHoro banxatua npy cpeaHeit MUHEpa-
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Tabnuya 4.4.1
Hounstit nonzemuslii crox 8 03. baaxam

[Toasemustit | Cpeanee cogepxanne
TMoroku CTOK, PaCTBOPEHHBIX BEWICCTB
M’!ro,a B MO3EMNBIX BOAAX, T/
3anaauw i banxam
Henptol p. Hnu 0.8 i.8
TpeumHabx oA cesepo-3anaanoro Flpubanxawsa 32 2,0
3oH paiomos 1,01 1.0
Beero 7.0
Bocrounh i banxam
Jonun pex Kapatan, Axcel, Jlencst 23 0.8
Tpettunasx Bog 43 20
30H pa3ioMoR 2,2 1,0
Bcero 3 88
Bcero anm banxaua 15,8

nuzauuy 1,1 r/n BeiHOC coneit cocraBaser 21 twic. T/roa, Ang Bo-
CTOYHOro NpH cpeaHeit MuBepanuzauuu 2,3 r/n — 20,8 Tbic. T/roa.
3to npumMepHo B 1,6 pa3a bonbiie NOCTYNREHUA CONEit C rpyHTOBbI-
MU BOZAMH. 3a BeCb NMEPHOA TPAHCIPECCUH 001lee KONUUYECTBO Bbl-
HOCHMBIX coiefl COCTABUT OKOMO 1 MJH. TOHH.

B ¢a3y perpeccuu oTTOK U3 03epa npekpainaercs. [purok noa-
3eMHbIX BOJ B 3TOT NE€PKOA B KOTIIOBKHY 03¢pa paseH 0,104 km*/ron.
CooTBeTCTBEHHO M3MeHseTcs U coiieBoli 6anaHc. Beneacreue Toro
YTO MUHEPANTU3AIIMA FPYHTOBLIX BOJI NoOepeXbsi 3HAYUTEBHO BbILIE
(B cpenxeM 5 r/n) MHHepanH3aiy 03epHOH BoAbl, yuacTByrOuei B
OTTOKE, JIONOMHUTENLHBIN MPUBHOC CONEH C IPYHTOBBIMH BOJAMM
coctaBuT npuMepHo 0,14 miH. T/roa. OnHako 3To KOJIUYECTBO CO-
JieH, Tak )K€ KaK U ROTMONMHUTENbHbBIA CTOK, MOCTYNAeT HE B aKBaToO-
pHIO 03€pa, a B ero obcoxmiee AHO, yBETHYUBAs €ro 3aCONEHHOCTb.

OueHka NOCTYIUIEHHs] HANOPHBIX BOA B 03€p0 NPOU3BOAUIACH
Ha OCHOBE PAcHETOB BEPTUKAILHOIO NEPETEKAHUA TOA3EMHbBIX BOA
yepe3 cinabonpoHHlaeMble OTIOKEHHs JHA 03epa Mol aelcTBUEM
ruapocTaTideckoro Hanopa. O61uas pa3rpy3ka HamopHbIX BOA, NO-
crynarowux ¢ KOxHo-Ilpubanxauckoro H6acceiina B 1HO o3epa, a
TaK)Ke pa3rpy3Kka HalopHbIX BOJA HU30BHIl J0/IUH pek Asrys, Tokpay
coctasnset 0,06 kM*/ron, B Tom uucie B 3anansslii Banxam —
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mabauya 4.4.1 (oxonvanue)

BhtHoc Y nensnsii pacxon YacensHbili BbIHOC
PaCTBOPEHHHIX BEILIECTR, NOI3eMHBIX BOJ, PacTBOPEHHBIX BEULECTB,
T/TON Wekm® KM
3anaaueit banaxam
1410 0,09 0,15
10400 0,54 1,08
1000
12800
Bocroyutrii Ganxaiu
1910 0,23 0,19
8600 043 0,86
2200 _ _

12700
25000

0,035 kM*/roa, B Bocrounsiit — 0,025 km3/roa. Moaynu pasrpy3ku
HaMoOPHBIX BOJ B aKBATOPHH 03€pa B CPEAHEM COCTABIAIOT OKOJO
0,11 n/c-xkM>.

BeIHOC pacTBOpEHHBbIX BEUIECTB HAaMOPHLIMH BOJAMU NpH HX
cpenHe# Munepaiusauuu 18 r/n cocrapnser 1,08 maH. 1/roa, us3
HKX B 3anaauslit banxawm 0,63 MnH. T/ron, B Boctounsiii — 0,45 M.
T/roj.

TakuM obpa3om, o6LKMii MOA3EMHbI CTOK FPYHTOBBLIX U Hanop-
HbIX BOA B KOTNOBHHY 03. banxain npu ero ecTeCTBEHHOM pexHMe
ouennBaercs B 104 MiH. M’/roz1, a BHIHOC pacTBOPEHHBIX BELLIECTB
HO}_ISBMHbIMH BOJlAMU COCTaBJmeTl 245 mnu. T/ron. Henocpe,ucmeﬂ-

aKBaTOpHUU o3epa pasrpyxkaercd okono 0,08 kM*/roa noasem-
HOM BOJIbl, @ BBIHOC PAaCTBOPEHHBIX BewlecTB paseH 1,1 maH. T/roa,
3710 cocrasiseT COOTBETCTBEHHO NTpuMepHo 0,5% npurtoka nosepx-
HOCTHBIX BOJ H OKOJIO 26% 1puUBHOCA CONEl NOBEPXHOCTHBIMH BO-
naMu.

C)
&
[+
=
[ov)
=
=)
o
=
-
<
w
a
e
a
"C

Ioazemuslii ctox B Kacnmifickoi mope

OcHosHas npobnema Kacnuiickoro Mops cBsi3ana co 3HaYHTENb-
HbIMH H3MEHEHHAMH ero ypoBHsl. 3a nocnenxue 15 net ypoBeHs BOJbI
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B 3TOM KpyIIHei1ieM B MUpe BHYTpPEHHeM o3epe MOXHAICS [IOYTH Ha
ABa MeTpa. Tak Kak konebGaHus ypoBH4 BOJibl B 03€pe HAHOCAT 3Ha-
YHTEAbHBLIN dKOHOMUYeckul yiep6, HeobxoaAWMo oNpenenuTsb H
NPeaAnpUHATE Mepbl I8 NOAAEPKAHHA ONITUMANILHOIO BOJHO-CONe-

BOI'O pe€XHMa B 03€pe, H, CACA0BATE/IbHO, ONITHMAJBHOIO YpPOBH:
BOAbI

R cenenuue nnoUInarg pexa GLING NngpelleHo MHOKECTRO Ue-

LV wilFillw IIPULLIJIUIU LW ivEd VLJINS IIHUDUHUIIU LIV AW LD\ KlWw
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CeJIoBaHUH, OCBALIEHHBIX OligHKe MoA3eMHOoro croka B Kacnuii-
ckoe Mope. AHaiu3 3THX Heeneaosanuit nposeneH M.C. 3ekuepoM ¢
xonderamu (1972). OnHako, o JaHHBIM pasiaH4YHbBIX aBTOPOB, 3Ha-
yeHHs obbeMa noaseMHoro ctoka 8 Kacnuiickoe Mope paziuyantch
Gonee uem B 150 pas (ot 0,3 1o 49,3 kM*/roa) uU3-3a HeROCTATOYHOI
HaJIeKHOCTH METONI0B, HCTIONB30BABLIMXCS 7151 OLIEHKU, H HEXBATKH
ROCTOBEPHBIX THAPON€ONIOrHUECKHX NaHHBIX A5 HE3aBUCHMBIX pac-
yeToB. HHxxe nipuBeZieHbl pe3yabTaThl OLGHKH MOJ3EMHOI0 CTOKA B
Kacnuiickoe Mope rHapoaMHaMH4ecKHM MeToaoM (3ekuep H ap.,
1984).

BnanuHa, B kOTOpOii pacnonoxeHo Kacnuiickoe Mope, BbITAHY-
Ta B MepUIHOHAILHOM HanpasleHWH, WMeeT AAuHy okonao 1200 kM
U mwupuHy okono 320 kM. [1pu coBpeMeHHOM MMOAOXKEHUU ANHHA
Oeperosoit 1nauu Kacnuiickoro Mops cocrasaset okosio 7000 kM.

B axBaropuu Kacnuiickoro Mops BbLACASIOT TPH BNAJUHBI: Ce-
BCPHY10, CpeaHIO U 1okHYt0. CepepHas BnaauHa (CeepHbliii Kac-
nui) npeactapaseT codoit MeNKOBOAHYIO HacTh MoOps € MyOHHaMH
OKONO 5 M, niowmans ee okono 80 Teic. kM2, Cpeanss snaausHa (Cpen-
HuH Kacnuil) npencrasnser coboif aCHMMETpUYHYIO KOTIOBUHY €
KPYTbIM 3allaJIHbiM U MOAOTHM BOCTOMHBLIM CKIOHaMH; MakCcHUMab-
Hble ee mMyOuHbi (10 788 M) HaxonaaTcs B JlepOelTckoi BIaguHe y
3anajiHoro 6epera. [nowans Cpennero Kacnus 138 teic. kM2, FOx-
Hag BnajinHa (FOxubiit Kacnuit) Takxke aCHMMETPHYHA, C KPYThIMH
3anafHbIMK U 1I0XKHBIMU Oeperamu. MakcumanbHas rmy6una 3nech B
KypuHckoif BnaguHe nocturaetr 1025 M. bnaroaaps Gonbuioii my-
oune KOxublii Kacnuii 3akniouaer 8 cede okono 2/3 Bceit BoAbI MOPA.
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B Kacnuiickoe mope Bnajaaet 6onee 100 pex. Haubonee kpyn-
Hbie pekd — Bonra, ¥Ypan u Tepek — snanaiot B Cesepuniii Kacnuid,
npuueM Ha gonto Bonru npuxoaurcd 83% Bcero peuHoro croka.
CpeaHemHoronetHu# crok pek B Kacnuiickoe Mope cocrasaser
285,3 kM*/rox unu 790 MMm/roa.

s noncuera noa3eMHoro croka B Kacnuiickoe Mope ruapoju-
HaAMH4YECKUM METOAOM MCNOAb30Bankch AaHHble Oonee 3800 ckaa-
KUH, Npo0ypeHHbIX M0 Bceil 6eperoBoil 30He. [lna BCeEX OCHOBHBIX
BOJAOHOCHBIX FOPH30HTOB ObLIM COCTABICHBI KapThl YPOBHEH NOBep-

XHOCTHA ¥ BOAONpOHUUAaeMocTH, OOLUHHA NOA3EeMHbIil CTOK B MoOpe
no reinTeneHHBIM nnnm-mr‘m.lm ropuUROHTAM 1 KOMIINeKcaM HAa nnn-

pe Sl A LA 2 R ol VA AN pEASRSLs AR

TXKEHUU Becel OeperoBoil aMHuM Kacnuiickoro Mopsa onpezaensics
C MCMOAL30BaHHEM OCHOBHOM pacueTHOH 3aBUCUMOCTH Iapcu ans
pacxoja noa3eMHoro notroka. [Ipu 370M OCHOBHBIE FUAPOreOOrU-
YyeCKHe NapaMeTpsl He OCPEIHSNKNCH B IpeJienax 3HaUUTENbHbIX MJI0-
wianei, a CHUMajauch HEMOCPEACTBEHHO C COOTBETCTBYIOLUX TUA-
pPOAMHAMUYECKUX KapT.

PacyeTbl pacxoaa NoToka ObLIM BBIMOJHEHBI M0 JEHTaM TOKa C
OHOPOAHBIMHU THAPOreONOrHYECKUMH YCIOBUSIMHM; IMPHHA BbIAE-
AEHHBIX NEeHT He MNpesblnana 30 kM. OueHeHHbIH TakuM 06pa3oM
obwuii noazemMHbli crok B Kacnuiickoe Mope coctasuin 3,2 KM*/roa.
YCTaHOBJIEHO, YTO OCHOBHO# noa3zeMusblii ctok B Kacnuit gopMmupy-
eTCa Ha 3anafHoM nofepexxbe u3-3a OnaronpUaTHBIX (U3UKO-reo-

rpadhUuecKUX U reooro-ruInoreonorudeckuX veaopuil (IHaunTens.-

ipllgpai EvsRim X2 8 MERRSA WS R ZEARARNTE WSS ENT R KR AW WAINERLR F WY RNTASEREL \ 4 AL ) WelAs

HOE KOJIM4ECTBO OCa/1KOB, BBICOKAs NPOHHLIAEMOCTh prnHOBBpHPl-
CTBIX TEPPUTEHHBIX U TPELIMHOBATLIX Mopoa). Ha BocTouHOM
nodepeKbe MOA3EMHBIM CTOK HE3HAaYUTENICH U3-3a CYXOro KIMMara,
HU3KKX PUABTPALIMOHHBIX CBOWHCTB BOAOHOCHBIX NOpOA Nobepexbs
¥ Manoro rpajiieHTa nbe3oMeTpruieckoil NOBEpXHOCTH HOA3EMHbIX
BOA.

Ananu3 ycnosuii popMupoBaHus noaseMHoro croka B Kacnnii-
CKO€ MOp€ MOKa3bIBaeT, YTO B Mpezenax 3anaJHoro, BOCTOYHOIO H
CEBEpHOIO ero nobepexxuii NpupogHbie JakTopbl OKa3bIBAIOT pas-
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AHYHOE BAUAHKHE Ha CyOMapHHHYIO pasrpy3Ky Noa3eMHbix Boa. Tak,
Ha 3anaHoM nobepexbe, KOTOPOE XapaKTepu3yeTcs B 11eA0M 6aaro-
MPUATHBIMH KJIMMaTH4eCKUMH U reoMOp(ONOrnyecKUMH YCIOBHUA-
MU TIMTaHHA NOA3EMHBIX BOJ, OCHOBHOE BAMsSHUE HA MOJ3E€MHBIii

CTOK HENOCPEACTBEHHO B MOPE OKa3biBalOT 'COJIONO-JIHTOJIOTHYC-
CKHe W ,upo,uuﬂamnqecme d)aKTopbl 3Haqmenmaﬂ YyacTh MOA-
3eMHOM cocTapnsrouiell 3aech GopMHUpyETCa U3 CPaBHUTENBHO MMYy-

OOKHX BOJOHOCHBIX FOPU3OHTOB, XapaKTEpU3YIOLIMXCS BBICOKOH
BOAOOOUNBHOCTBIO, XOPOLUMMU (PUABTPALMOHHBIMU CBOMCTBaMHU,
3HAYHTENbHBIMHY HallopaMH U YKJIOHAMU NTbe30MEeTpHYECKOil NoBep-
XHOCTH B CTOpOHY Mops. [logoOHble ycioBus GopMupoBaHus cyo-
MapHHHOIO MOA3EMHOM0 CTOKA XapaKTepHbl, BEPOATHO, W A HpaH-
CKOro nodepexns, 0OTANYAIOLErocs 0ONbLIMM KOJHYECTBOM arMoc-
(hepHbIX 0CaAKOB U O1aronpUaATHBIMH YCIOBHSAMH UX HHOUNBTPALHH.

Ha BocTouHOM U ceBepHOM Nobepexne Kacnuiickoro Mops noa-
3eMHbii cTOK (P OpMUpYETCs B OCHOBHOM 0] BO3AeiCTBMEM KNHMa-
THUYECKUX U Teomopdonoruueckux ¢gakropos. Hebonbimoe xonnye-
CTBO arMoc(epHBIX 0CagKOB, BbICOKAs UCNApAEMOCTh U 3aneraHue
C NOBEPXHOCTH HA 3HAUMTENABHBIX IIOWAASX cAaboNpoHULAEMBIX
OTNOXeHHIT co3at0T HeONnaronpUATHLIC yCA0BUS AN TUTAHUA noA-
3eMHBIX BoJ U (JOPMUPOBAHUS PEFUOHAILHOINO NMOA3EMHOr0 CTOKA.
CyuiecTBeHHOE Bo3[€iiCTBHE Ha CTOK IMOA3EMHBIX BOA OKA3biBAIOT

MHOIO4YHCAEeHHbIE rny0okue 6eccTouHble BIaAUHEI (COpPbI) U 3pO3H-
OHHLIE Rﬁf’?kl RDPMPHHLIY nnnn'rmmn rm'rnm.le MMenexXrAaTRIRAIOT

LR F Ol N o AR AtAw et aa irad e APNS AN 2 RS ANRS AwNs = RS RN AW W ARl MLV 2

noaseMHeiit norok. Ha atom obiem d)one BblACAseTCA paiioH MaH-
rBILINAKCKOrO apTe3HaHckoro Oacceiina, rae CyilecTBEHHYIO Poiib
TaK>Xe UrparoT IIpoLecchl kapcTooOpasoBaHus. 3aKkapCTOBaHHbIC U
TPELUHHOBATbIe U3IBECTHAKU CaApMarcKoro BOJOHOCHOIO KOMILIEKCA
3/1eCb aKKYMYJIHPYIOT O0BLIYI0 YacTb aTMOC(EepHbIX 0CAAKOB, YTO
o0OycnaBiMBaeT CpaBHUTENbHO BBICOKMH NOA3EMHBIt CTOK W3 3THX
OTJIOXXEHHH B Mope.

Pa3srpyska noaseMHsiX BoJ B fIpefieNax akBaropu U npuodpex-
HO# YacTH CyLIY NMPOUCXOAUT B OCHOBHOM 3a CYET NIPOLECCOB Miepe-
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TEKaHUSA CHU3Y BBEPX Hepes pasaensioiue cnabonpoHnLaeMbie CIOH.
006 3TOM CBHAETENBLCTBYET, B YACTHOCTH, YBENTUYEHHE HANOPOB NOA-
3eMHbIX BOJ C MTYOMHOM X 3aneraHus B NpUOpPEXKHOI YacTH, BHINO-
naxuBaHue NbE30OMETPUUECKON MOBEPXHOCTH BCEX BONOHOCHBIX
KOMIIJIEKCOB MO Mepe MpUONMXeHUs K OeperoBOi MTUHUM U yXyAllle-
HHe PUNbTPALUOHHBIX CBOMCTB BOIOBMELLAIOLHHX MOPOJ B TOM e
HanpasneHuu. [1now@annas pasrpyska noa3seMHbIX BOJ NMEPETEKAHM-
€M HE UCKJIIOMAET KOHLEHTPUPOBAHHbBIX BbiXOAOB UX Ha AHE MOPA B
BUJIc CYOMapUHHbIX UCTOYHHKOB B paliOHaX TEKTOHHYECKUX HApYy-
IUCHUA ¥ ODHaxxeHHMA KopeHHbIX nopoxn. KonudecTBeHHas olieHKa
NIPOLECCOB MeperekaHus NoKa3biBacT, 4TO OHU MOrYT ONpeAensaTh
JUHAMHUKY LENbIX apTe3uaHCKUX O6accelHOB WJIM KPYMHbIX UX 4Yac-
Teil. B cBA3M € 3TUM Obina nNpoBeAeHa OLUEHKa B3aWMOCBS3U BOJO-
HOCHBIX KOMILIEKCOB U NepeTeKaHUus MOA3€MHbBIX BOJl B mpelenax
NpuOpexxHON MONOCHl CyUIM U MOPS W ‘BbIMTONHEHO COMOCTaBNCHUE

NOJyYeHHbIX 3HAYEHUH BEPTHKANLHOW pa3rpy3ku C oOLUM 3Ha4e-
HUEM MON3eMHOIo CTOKa R Mnne OHDEHEHEHHBIM no 3aBUCHMOCTH

Hapcu. Pa3rpy3ska nnc]mnyrpauuonnblx NoA3EMHbIX BOA NMeEpeTeKa-
HHEM Yepe3 CabonpoHULIAEMYIO KPOBIIIO BOJOHOCHBIX NTOPU30HTOB
B MOPCKHE JIOHHbIEC OTJIOXEHUSA NMPOUCXOAUT B TOH yacTu mMop4, rae
Nbe30METPUUECKUE YPOBHH BOZOHOCHOIO KOMILTIEKCA pacnonararoTcs
HACTONLKO BbIlIE Ype3a MOPCKOH BOAbI, YTO CyLIECTBYET HEOOXOH-
MBI} HanoOpPHbIA IPAAUEHT 111 BepTUKAJIIbHOA QunbTpauuu noasem-
HBIX BOA. B npubpexHoii nonoce, kak NMpaBuno, pa3BuThl BOJLOHOC-
HbIE CUCTEMbI C MpPAMbBIM COOTHOLICHHEM HAlIOPOB, KOrna HUXeEne-
Xalue BOJOHOCHBIE FOPU3OHTHI PA3rpyKatOTCA B BbILLIEIC)KAUIHE U
3aTeM CYMMapHbId BepTUKaNbHbIA NIOTOK APEHUPYETCA MOPEM.
Bbiﬂﬁ.ﬂﬁh" c i"pifiﬁ'pe}i(iiﬁu H4aclTu MOpa, TAC MPOLCCChI NCPETCRA-
HUSl UHPUIBTPALMOHHBIX MOA3EMHbBIX BOJ Haubonee MWHTECHCUBHBI,
NPOU3BOANIOCH METOAOM IKCTPANONALUUY NMbE3OMETPUUECKUX MPO-
duneil kaka0ro KOMIAeKca 10 abCOMOTHONH OTMETKH YPOBHSA MODA.
OIlHaKO H3-32 HETOYHOCTU IKCTPAMONAMH FpaHHULA Hauodonee UH-

TEHCUBHOMN pasrpy3ku nmoaA3CMHbLIX BOA B aKBATOPUHU MOpS ABJIACTCA
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yCnoBHOiA. I1pouecchl iepeTekaHus, BUIUMO, IPOUCXOAAT HaA OOonee
3HAYUTENbHDbIX MIOW@ANAX, HO HAaHOONLIIUX CBOMX 3HAYEHUN OHHU
JOCTHTalOT MMEHHO B Mpejienax BblAeNeHHbIX 30H NMPUOPExHOit no-
NOChl. JTa YCNOBHAA rpaHHNa CyOMapuHHOH pa3rpy3ku Noa3eMHBIX
BOJ MlepeTekaHHEM Ha 3anaHOM nodepexbe HaAXOAUTCA Ha pacCTosA-
HHUH OT OeperoBOil MUHHHK OT HECKONbKHX KUAOMETPOR A JpEBHE-
YeTBePTUYHOIO BOAOHOCHOTO KOMIEKCa A0 CTa KHJIOMETPOB 1ns
capMarckoro BOJOHOCHOro koMmiuiekca. Ha BOCTOUHOM nobGepexbe
3Ta [osI0ca paciiupseTcs B HEKOTOpbIX MecTax a0 120 kM ania cap-
MaTCKOro ¥ HHXenexaiux BOIOHOCHBIX KOMIIIEeKCOB.

[IpoBenecHHans KONUHYECTBEHHAsA OLieHKa B3aWMOCBA3H BOLOHOC-
HBIX KOMIITIEKCOB MOKa3bIBAET, YTO OCHOBHAA pasrpyska nojs3eMHblX
BOJ flepeTekaHUeM NPOUCXONMT B fIpeienax Cyllu, rae MOayiau Bep-
TUKAJILHOrO MOTOKA KOAeOMOTCH OT enunul a0 0,5 n/c-kM?, mocte-
MMEHHO CHUXAACh MO HarpaBiennio k Mopto 10 0,2 n/c-km?. DTO Bbi-
3BAHO TEM, UYTO B paillOHax, Mpuieraouiux Kk o6JacTAM NUTaAHUA
WK ONMU3KUX K HUM, BOLOHOCHbBIE KOMIUIEKCH! Hanbonee BOLOOOH b-
Hbl ¥ 00NajfaloT 3HaYHUTENbLHBIM HAaNOPHBIM BepPTHKANbHBIM TPaiu-
eHTOM, a pa3feffiouHe UX crabonpoHuLiaeMble CIIOH MaJIOMOLL-
Hbl U omnecyaHenbl. KoadduuueHT nepetekanns 31ech COCTaBIAET
5-107°-5-10% n/cyT, a BepTHKAIbHbIH PacXoa NOCTHraeT HECKONbKHUX
RECATKOB ThiCA4 KyOMUECKMX MeTPOB B CyTK# C NIOLHAAH PACUETHOM
aqeiiku 100 kM2 CrenoBarenbHO, 10 Mepe NPUONHXKEHHSA K Oepero-
BO# NMUHUH OCHOBHAs 4acTh NOA3EMHOIO NOTOKA Pa3rpyKaeTcs Kak
3a CYeT [IPOLIECCOB MAOWAAHOrO fiepeTeKkaHus, Tak U B pesynbrare
€ro €CTeCTBEHHOTO H UCKYCCTBEHHOro ApeHUpPOBaHu.

B CBA3H C 3THM K MOPIO MTOAXONHT CPABHUTENHHO MATIOMOLIHBIH

ITATNL TTNN2ARMMITITIY DA "NATNMIU2L0 I»OTNAarnnrn Ay TN ATIILI TN
NV IUN LWVAOWIVITIIDINA LUy lJ(.l..)l F'Y.)l\u l\UlUlJUl. U, NAn LivndaowJirk lliJU

BeJICHHbIE pacueThbl, BO3MOXHA 3a CUeT MPOLIECCOB MepeTekaHua B
npezenbl BEAENEHHbIX paHee nowa/eit akBaTopun. 3nech MOAYH
BePTHKAIBLHOrO MOTOKa M3MeHaroTea ot 0,2 go 0,1 n/c-km?, mocre-
MEHHO CHUXKAACh K YCJIOBHON rpaHyle BbIgENCHHBIX MIOL@ACH 10
0,05 n/c-km?. KoappuumeHTbl nepeTekanns 34€Ch, Kak MpaBuio, He
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npeBbiiatoT 1-107° n/CyT, CHHXKAACh HA OTAENbHBIX y4acTKax N0
11077 a/cyT. DTO CBUAETENBCTRYET O 3HAYUTENLHON MODIHOCTH H TITH-
HUCTOCTH pazaensiowux cioeB. Obias pasrpy3ka HanopHbIX NOA-
3€MHLBIX BOJ neneTeKaHueM B nnuﬁneﬂmnn yacTH Mﬂhﬂ OXBa4eH-

HOHN pacueTaMu, COCTaBIAET OKOJIO 1 kM*/rog (pHc. 4.4.1).

1o BceMy nepuMeTpy Mops, pa3ncieHHOMY Ha 15 pacueTHbIX yua-
CTKOB CO CXOIHBIMU MMAPOreonori4eCKHMH cBONCTBAMH U paccyu-
TaHHbIMH NapaMeTpaMH, U ONH3KHUMH 3HAYECHHUAMH COJICHOCTH NOJ-
3CMHBIX BOJ B BbICNICHHBIX BOJIOHOCHBIX FOPU3OHTAX, pa3rpyxar-
L{MXCH B Mope, Obina BbINONHEHA OlleHka nocTynnenus B Kacnuii
pacTBOpeHHbIX BeleCTB. OOLee KONHYECTBO BbIHOCA COJEH B MOpe
C MOA3EMHbIMH BOJAMH COCTaBNAeT 23 MiH. T/roa. Takum 06pa3zoMm,
HECMOTPA Ha TO, 4TO Non3eMHbI#l cTok B Kacnuii HesnauuTeneH u
COCTaB/IACT BCEro okoyio 1-2% oT npuToka MOBEPXHOCTHBIX BOA,
BLIHOC PaCTBOPEHHBIX BEUIECTB C NOJA3EMHBIMU BOIaMH COCTaBISACT
27% OT NOCTYNJIEHHA PACTBOPEHHBIX BELIECTB C MOBEPXHOCTHLIMH

nAnara ATn AARATAGTANLATON PAATIITA DASATIA VITT rrr IDATI TNt or \nn:=
puia V rn, Jivuvvvivaiwviiopwl puv l\l}ul’lﬂu PpAMnv J‘l DIPALID 11K 10y Tl

HHM THIPOXMMHUYECKOTO U ruapobHonoruyeckoro pexxuma Kacnus
(Hxamanos u ap., 1977; 3exkuep # ap., 1972, 1984).

B nocneanue ronbl B nouckax npuvuH konebanuil ypoBHa MopA
HEKOTOPbIE HCCEAOBATENH 00paTUii BHUMaHHE HAa reo/iorMuecKkue
daxropsl GopMHpPOBaHHS ero HanaHca ¥ pexXuMa, Takhe Kak TEKTO-
HHYECKHE JABHXKEHHSA, COBPEMEHHbBIA BYIKAHU3M, 3EMJICTPACECHHA.
OnHako BIHAHME YKA3aHHbIX “NOA3EMHBIX” (aKkTOPOB Ha PopMHpO-
BaHHE pexuma M 6ananca Kacnuiickoro Mops M3y4eHo upesBbitaii-
HO cnabo, nuuib B pabote (llluko, 1989) BriepBbie nocTarneH ron-
pOC O BO3MO)XHOM BITHAHHUH COBPEMEHHBIX N€ONMHAMHYECKHX Tpo-
L{ECCOB HA BOAHBIH PEXXUM MOPA.

PaccmarpuBaeTcs Takke BO3SMOXKHOE BNHAHHE MPA3EBOrO BY/IKa-
HH3Ma Ha BOAHO-cOoneBoil pexnM Kacnuiickoro mops.

Mo pesynbratam MopgomeTpHUuecKoii chemkH AHa Kacnuiickoro

Mang 2anarucrnunnpann 142 naticToviniiay rngrenniy punrana {
JVIUP J“HU[ TEW 1 Pllyuuullu P O Mv'lv 1 3 IJJ l\.ll..l_\l.l.(\. i tlllJvuull\ DJJll\ullu. \III\J

6o H ap., 1983). Kax npaBuno, 3tn 0b6pa3oBaHus npHypouEHbI K
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Prc. 4.4.1. Kapta BepTuraNbHoit pa3rpy3Kn HanopHbiX BOA
1 — M30IHHHMS MOYNA BEPTHKANBIION PAIPY3KH HANOPHBIX MOA3EMHBIX BOJL, JI/C-KM?;
2 — yCIOBHaf rpaxuila obaacTi cyOMapuHHOMN pasrpy3ku HaopibIX NOA3EMHBIX BOA & MOPE



Pone noozesuvix 600 6 600HOM U COACGOM banawce... 193

30HaM TEKTOHUYECKUX HapylleHuii. B yacTHOCTH, B paiioHe AnLue-
POHCKOrO Nopora rpsa3eBbie ByJiKaHb! BbITAHYThl UENOUKOH BAOINE
Aunweposo-TIpubanxasckoro pasznoma. Ha HeCoOMHEHHY10 CBA3b NOJ-
BOJHBIX rpsa3eBblX BynkaHoB lOxHo-Kacnuiickoit BnaguHe! ¢ rny-
OuHHBIMM paznoMaMu ykasbiBanoch B (Kynakona, JleGenes, 1983).
Bce 310 no3BonseT paccMarpuBarh MOABOAHbIE rpA3CBbIC ByKaHb! B
KaYeCTBE OTACNbHbIX HCTOUHUKOB CyOaKBaJIbHON pa3rpy3ku Noa3em-
HbIX BOA rmyOokuX 0OBOAHEHHbIX MAACTOB, XapaKTEPU3YIOLIMXCH
3aTpy{HEHHBIM BOJJOOOMEHOM.

H.®. I'nazosckum ¢ coaBropamu (1976) Ob110 mokasaHo, 4TO
obumit 06beM BOABI, NOCTYNAIOLUI B MOPE M3 KEPA IPA3EBbIX By-
KaHOB B flepHo] CrnokoHHO# ctaauu (mpH nebuTe MccnenoBaHHbIX
rpudoHoB u conok 0,05-0,5 n/Mut), oleHUBaeTCa BEAUYUHOM
0,001 kM*/ron; B mepuon CHALHBLIX U3BEpKEHUH (MpU yacToTe He
Oonee AByx ussepxkeHHi B ron) o6bem oAbl nocturaet 0,01 km?;
KONMYECTBO CONEil, MOCTYNAIOLMIMX BMECTE C BOAAMHU IPA3EBLIX ByN-
KaHORB B Mope, cocTarnaser 2-10° 1/ron,

HccnenosaHus noaBoaHbIX rpsa3eBbiX BynkaHoB HOxHo-Kacnnii-
CKOM BOAAWHb! 3aTpyAHEHb! U3-3a OOALWIKX TMYOUH (OT NMEPBLIX
AecarkoB 1o 800 M u Gonee), a OTCYTCTBHE CIELIHANBHBIX METONM-
YEeCKHX pexkoMeHaaluii u COOTBETCTBYIOWEH H3MEpUTENLHOM anna-
parypsl He N03BoNAeT PUKCUPOBATH C JOCTATOYHOH TOYHOCTBIO KO-
NUYECTBO IPYNTUBHON BOAbL. OO0 MHTEHCHMBHOCTH UX NEATENBHOCTH
NUILL KOCBEHHO MOXHO CyAUTb MO BbICOTE KOHYCa COMOYHON Opek-
4yuH, koTopas Bapsupyert (ot 0,5 1o S00 M u 6onee). Bmecte ¢ Tem B
HacTosllee BpeMs HakOMJIEH AOCTATOYHbLIH Marepuasn o AcHCTBY1O-
HIHX Ha3eMHbBIX IpA3eBbIX BYJKAHAX, KOTOPb MOXHO IKCTparno-
AMpOBaTh MO aHaMOTHWKH Ha NMOJABOAHbBIC I'PA3EBbiC ByjkaHbl. 3T0
MO3BONAET BbIMONHHTH Mpe/IBAPUTENIbHYIO OLEHKY NOCTYMNICHUA
BOZlbl M PACTBOPEHHbIX BELICCTB B MOpPE W3 MOABONHBLIX I'PA3CBLIX
BY/NKaHOB.

BrimonHeHusle uccnenopanua (3exuep v ap., 1994) noxasanu,

4TO POJib rpﬂsesynxannqecxo JEATENLHOCTH B oﬁmeM BOJIHOM Oa-
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nance Kacnus HeBenuka, OfHaKoO e¢ BIMSHHE Ha XUMHUECKHIl CO-
cTaB MOPCKO# BOJbl ¥ 0Opa3oBaHHe aHOMAJbHbLIX FHAPOXUMHuUeE-
CKHMX 30H I0CTaTOYHO 3aMETHO. BIHOC paCTBOPEHHbIX BElLIleCTB IPs-
3¢BbIMH ByJIKAHaMU cocTasaseT oT 2,8 10 9,3% cymmapHoii Bennuu-
HbI HOCTYNNeHUs conell B Kacnuiickoe Mope ¢ peuHbIM CTOKOM.

IloazemMubiit cToK B 03epo Uccnik-Kynnb

Ozepo Hccebik-Kynb PacTIoNmKEHO BOnu3u ceBepHoro Tanb-1ans

P~ i a7
U OpcacTasiiiacT cobol KPY{THCHLIHT i BojOEM roOpUCTON MCCTHOCTH.

Ilon3emHuble BoAE! Hacceiina 03epa 3aKIIOUEHBI B OTIIOKEHHUX pa3-
JIM4HOro BO3pacTa, kotopble 0bpasyrot Mcchik-Kysnbcknit apTesuan-
ckuit bacceiin.

JINs KONUUYeCTBEHHOMN OLIEHKH NMOA3EMHOIO CTOKA Ob1JIO BbiAee-
HO HECKOJbKO TUMHUHBIX M0 FHAPOre0NIOrH4eCKHM YCIOBHAM pai-
oHOB B beperosoit 30He Hccbik-Kyns. B 69 Toukax Oblau pasmelue-
Hbi PUNIETPOMETPHI 171 U3MEPEHUA CKOPOCTH QUIBTPAIMH MOA3EM-
HbIX BOJ B JIOHHbBIE OTJIONeHUA 03¢pa. B 16 Toukax OblIO NPOBEACHO
BEPTHKANbHOE 30HAUPOBAHHE NOHHBIX OTIOKEHUH AN onpenene-
HHS TeMMeparypbl U POBOAUMOCTH. COomlacHO CyEeCTBYOWHM
3aBUCUMOCTSIM, ObIIO PACCUUTAHO PACIpPElesicHUE COJIEHOCTH 3
non3eMHbIX BOJAX, MPOCAYMBAIOLMXCS CKBO3E JOHHBIE OTIOKEHUS:.
B 9 1o4kax Obifio M3y4EHO BEPTHKANIbHOE pacnpelelicHue rufpo-
CTaTHUECKOr0 RABJIECHHUA B OTIOXKEHUAX, HACBIUIEHHbLIX NOA3EM-
HbiMH Bonamu (MecxeTtennu, 1987). JInsg XMMU4ECKONO U H30TOMHO-
ro aHajiusa U3 QUIbTPOMETPOB ObIM B3ATHI 00pa3ubl pasrpyxato-
LIMXCA NO/I3eMHBIX BOA. Takxke no 27 nuHUSAM € 6opTa crellHanbHO
000py10BaHHOIO HAY4HO-UCCEN0BATENLCKOrO CyiHA ObUIO MPOBE-
JeHO celicMoakycTHueCKOe npoduaMpoBaHue, NO3BONUBLIEE TIOJTY-
YHUTh reONOruueCKUi paszpes JOHHBIX OTAOKEHHUH U YCTAaHOBUTH pac-
npezesieHHe TeMIEParypbl U CONICHOCTH B IPUAOHHOM CJI0€ BOABI B

03epe.



Pone nodzemuvix 600 6 600HOM U coneaoM banauce... 195

ITonyuennsie pe3ynsTarhi NO3BOJIUIIM CO3JaTh AETANLHYIO CXEMY
pasrpy3kM NoA3eMHbIX BOJ B 03ep0. BoinonHeHHble rHApOre0nory-
yeCcKkHe uccnenoBanusa ozepa Mccoik-Kynbs no3ponunu onpenenutsb
MOJlyJlb NOA3EMHOr0 CTOKa B 03€p0 M3 BCEX BOAOHOCHBIX CJOEB.
BenpuuHa pasrpyskd NOA3EMHBIX BOZ U3 BEPXHETO FHAPOreoNory-
4EeCKOIo CJI08 OLEHEHA MHAPOAUHAMUUECKUM METONIOM.

Pasrpy3ka nmoa3eMHbIX BOJ B 03€p0 U3 CPEIHENO MHAPOreoNori-
YECKOTO CJIOf AJI KaXJO0ro perdoHa 6puia olieHeHa KaK pa3sHOCTb
oOlieil BenHUMHbBI NOA3EMHOTO MIPUTOKA B 03€P0, ONPENEIECHHOTO
IKCNEPUMEHTANBHBIM MyTeM, U BEJIHUMHBI CTOKA, Hal AcHHOM rUua-
pOAHHAMHUECKHM METONOM I BEPXHETO Cios. MzMepeHus, npo-
BEICHHbBIE KaK Ha NMOBEPXHOCTH 3€MJIH, TaK H B CAMOM O3epe NO3BO-
JIUJIM ONPENENUTh XUMHUECKUH COCTaB MOA3EMHOI0 CTOKA BHYTPH
KaXJ10r0 perdoHa.

PesynbTaThi pacueToB NOA3EMHOIO BOAHOIO H HMOHHOIO CTOKA B
03€po TpelcTaBlcHbl B Tabiule 4.4.2. F'uaporeonorudeckue paii-
onbl Beizienetnl ['M. BepresnnconoM ¢ coasropamu (1986).

CornacHo 3T4M naHHbIM NoaseMHbli cTOK B Mccoik-Kynb co-
ctaBnseT 1,5 kM® B roz. [loaseMHble BObI NEPEHOCAT B 03€pO OKOJIO
750 ThICSIY TOHH PACTBOPEHHLIX coneil B roA. [10 cpaBHEHHIO C NO-
BEPXHOCTHBIM CTOKOM, NOA3EMHbIE BOIbI MOCTABIKIOT B 03¢p0 60%
xnopuaos, 62% cynsdaros, 44% 6ukapboHatos, 70% HaTpHs U
Kanus, 49% kanbuus, 79% martus, a Takxe O0Nbiuoe KOMTHYECTBO
MHUKPOINEMEHTOB.

HeobxonMO OTMETUTD, YTO NOA3EeMHBIE BOJbI MPHHOCAT B 03€-
pO 3arpsA3HUTENH. 3TO NPOUCXOAUT NOTOMY, 4TO 30HA a’dpalivul Mo-
bepexba U BOIOHOCHbBIE rOPU3OHTHI NIPe/ICTaBNeHbl B OCHOBHOM ra-

TI A rITIrTEIACATAY TRAAYY TX nﬁﬂnllf\l TET ATy Lol e Fa YN 7 V.S R P R . A VRV II’T

ICHHHKOBbIMH H OOJIOMOUYHbDLIMH OTAOXKCHHAMHK, 4
HHKHOBCHHEC 3arpA3HCHHBIX NMOBCPXHOCTHBIX BOA B BOJOHOCHBIC
Cnoy. 3HaYHTENbHLINA noa3eMHbIi CTOK, TAaKHM 06pa30M, MOXKCT [1pH-
BECTH K 3arpsa3HCHHIO O3¢€pa. B npeacnax BO,H,OC60pHOﬁ njaowanu
03€pa pacrnonoXxeHbl Q)CDMB! H 32BOJIbl, KOTOPLIE MOT'YT ObITH HCTOU-

s 1 1 L] VAL i, IRLII U

HUKaMH 3arpsa3HcHHA. P&CCDG,D,OTO‘{CHHBIﬁ XapaKTep NOCTYIINICHUA
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3arpA3HUTENEH B 03epo 3aTpyAHSIET KOHTPOIb 32 COCTABOM NMOA3EM-
HbIX BOJ, pa3rpyXaioLluxcs B 03€po, U HANHYUEM B HHUX 3arpsa3Hu-
TeNel, KOTophbie MOFYT HEraTuBHO MOBAMATH Ha KaueCTBO BoAbl Mc-
coik-Kyns.

ExxeroniHo ¢ no3eMHbIMH BOJIAMH B 03€PO MOCTYNaeT OKOIO 18 T
HedTenpoAYKTOB, 10 T CHHTETUYECKUX NOBEPXHOCTHOAKTHBHbBIX Be-
mecTB u 0,6 T CenbCKOX03AMCTBEHHBIX XHMUKATOB.

Oblitee NOCTYNNCHUE B 03€pO PACTBOPUMBIX B NOA3EMHBIX BO-
Jax BemecTB coctaBnseT 19,4 kr/c (npu odlueM noa3eMHOM CTOKe
okono 1,5 kmM*/ron), B TOM 4uciie ruapokapOoHaros — 9,4, kanbuus u

marnusa — 5,7, cynasgaros — 3,1 kr/c.

B tabnuue 4.4.3 npuBeneHsl pe3ynbTaTbli OpHEHTHPOBOYHbIX pa-
CYETOB BBIHOCA MMKPOIJIEMEHTOB U HEKOTOPBIX 3arpsisHUTENEH C
CyOaKkBanbHbIM MOA3EMHBIM CTOKOM B 03epo HMcchik-Kynb.

Kak BuaHO 43 Bbillleu3N0XKEHHOTO, HECMOTPSA HA OTHOCUTENBLHO
HeOONbLIOE KOMUYECTBO NOA3EMHBIX BOJ, MOCTYMAIOWUX B 03epo,
UX BJIMAHUE Ha CONEBON COCTAB U KaueCTBO 03€PHOH BOAbI BeCbMa
3HAYMTENLHO U CPABHUMO C BO3ACHCTBUEM, OKa3bIBAEMbIM MOBEPX-
HOCTHBIMH BoZlaMH. B nienoM, noaseMHubiii cTokx coctasnset 30—40%
OT 00LEro NOCTYMIeHUs BOJbI B 03€pO C peuHbIM CTOKOM. [Toazem-
Hble BOABI MIPUHOCAT B 03epo Gonee 50% oT 0buiero koNHUueCTBa
pacTBopeHHbIX BeulecTB (beprenbcoH U ap., 1986).
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3AT'PSISHEHUE OKPYXAIOIIEN CPEJbBI
1 MOBEMHBIX BOJI

S.1. Bzaumocssi3b 3arpsi3HeHHs M03¢MHBIX BO/
H OKPYKaKoLIEH cpebl

B onHoli xHure, a TeM 0oJiee B IfiaBe orpaHMueHHoro obbema,
HEBO3MOXHO JaXe Ha3BaTb OCHOBHbIE NPUMEPHI B3aHMOCBA3H 3ar-
pA3HEHHA NoA3EMHBIX BOJL M 3arpsA3HeHuUs okpyxkatoier cpesnbl. He-
KOTOpble KOHKpeTHbIE NIpUMepb] NPUBeEHb! B CIEAYIOLIEM paszene,
B KOTOPOM XapakTepu3yeTCs COBPEMEHHOE MONOXKeHHe C 3arpsasHe-
HHEM ToA3eMHbBIX Bol B PoccHH. 31eCh x%ke OTMETUM, 4TO Conepxa-
HHE B MOJA3EMHbBIX Bojax HEQTEMpPoAyKTOB, (eHONOB, HUTPATOB M
JIpyTHX KOMNIOHEHTOB Ha OTAE/NbHbIX yuaCTkax MpeBblliaeT HX npe-

nenLHD Tlnl'l\l("I"HMLIP KOHNIEHTNAIIUU B NecdTKU U naxke COTHU DAz,
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iy A o | s

PeruoHanbHoe 3arpsa3HeHMe MoA3eMHbIX BoJ 4acTo obycClioBieHO
BJIIMSHUEM KUCNOTHLIX AOXKACH U aTOMHBIX CTaHLIHUHA.

3arpa3HeHue MoOXET oka3arbCsl Ha MepBOoM MeCTe B pAle NpH-
YuH, ycyryonstonux BoaHblid kpusuc. Tonbko 0k0JIO NATH TIPOLEH-
TOB MPOMbBILIIEHHBIX Y XO34HCTBEHHBIX OTXOOB, IPOU3BOJUMBIX B
ropoaax pa3sBHBAIOUINXCA CTpPaH, MOABEPrarTCs JIoboMy BHAY 0O-
pabotku. OcranbHble, BKIOUas 60MbLIY 4aCTh U3 By X MUJITHOHOB
TOHH YeJIOBEYECKHX IKCKPEMEHTOB, [IPOU3BOAUMBIX €XeaHEBHO, H
BCE TOKCHUHbIE H ONacHble MoboYHbIE POAYKTHI [TPOMBILLIEHHOTO
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NPOU3BOCTBA COPACHIBAIOTCSA U 3arPA3HAIOT [OYBBI, PEKH H BOJO-
HOCHBIE TOPH3OHTLI.

3arpsizHeHHE MOA3EMHBIX BOJ B MOJABISAIOLLEM YHUCIIE Clly4daes
ABNAETCA NPSAMBIM CJICACTBHEM 3arpsA3HCHUA OKPYKaroLLEH Cpeibl.
[TpakTHyeckn nw6Oe BMEUIATENLCTBO YENOBEKAa B NPUPOLY M JIO-
601 B X03sHUCTBEHHOH AeATENBHOCTH (THAPOTEXHHUECKOE U TPa-
JaHCKOE CTPOUTENLCTBO, pa3padoTKa MECTOPOXACHHUH MOJNE3HbIX
MUCKOMaeMbIX, BhIpyOKa Nleca, BHECEHHE YAOOPEHH B IOYBY H Ap.)
HEU30€eXKHO CKa3biBacTCA Ha Ka4e€CTBE H pecypcaX MOA3EeMHBIX BOJ.
IloaroMy 3arpsisHEeHKE NMOA3EMHBIX BOJ, U, [MIaBHOE, BOMPOCHI OXpa-
Hbl MOJ3€MHbBIX BOJA OT 3arpsA3HEHHs, TECHO CBfA3aHbl ¢ 00LICH po-
brnemMoii oxpaHbl OKPYXXAKOLIEH cpelibl ¥ ABISAIOTCA €€ COCTaBHOH
4acThHO.

PazHooOpa3Has xo3siicTBeHHAaA ACATENBHOCTb MPUBOJUT K 3Ha-
YHTENBHBIM H3MEHEHHAM YCNOBHH (hOpMHpPOBAHMA pecypcoB MOA-
36MHbIX BOA, BbI3bIBAS BO MHOIHMX CjiydafsX UX UCTOLUECHUE M 3a-
rpsi3zHeHue. Cephe3HyH0 OMacHOCTh NMPEACTABASIET U 3aXOPOHEHHE
BPEAHBIX TOKCHUHBIX CTOKOB B INTyOOKHE BOAOHOCHBIE TOPU3OHTHI.
IToaseMHble BOABI 3arpsA3HAIOTCS B OCHOBHOM Cylb(hataMH, XJIOpH-
AAMH, COEIUHEHUSAMN a30Ta (HUTPAThl, aMMHaK, aMMOHHUit), HedTe-
NpoRyKTaMHU, (peHOTaMH, COEAMHEHHAMH Xene3a, TIKENbIMH MeTajl-
naMH (Menb, UMHK, CBHHEL, kaAMMH, pTyTb). Tak, HanpuMep, HH-
TEHCHBHOE AHTPOIMOTEHHOE BO3ACHCTBUE Ha NMPHUPOAY B HOKHOH
KanudopHuu, onpeaensemoe pa3paborkoil HEGTAHBIX MECTOPOXK-
JIeHUH, cOpOCOM pacconoB B BOAOHOCHbIE TOPH3OHTHI, HHTEHCHB-
HbIM TIPUMEHEHHEM NEeCTUUHAOB W APYTrUX yaoOpeHuid, npuseno K
TIOBRLILICHHOMY coaepkaHHIO Mblilibaka (1o 0,03—0,04 mr/n) B noa-

NORUILIYV DNANTAVY
IVIVIITDLA DU,

Haubonee onacHpIM K, K COXKaNEHHUIO, LIKPOKO pacnpoCcTpaHeH-
HBbIM BHJIOM 3arpsA3HEHMs OKpyxkatoileii cpeZibl B LEIOM H MOA3EM-
HbIX BOJ B YaCTHOCTH sBNgeTCA HedTaHOe 3arps3HeHue. HedTaHoe
3arpsA3HEeHUe OKpYyKalolleil cpebl NPosABAAETCS HE TONbKO B palio-
Hax HedTenoObIUH U HedTenepepabOTKH, HO U B palioHax HedTe-
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XpaHUIUIN ¥ HedTenposoaos. [1o naHHBIM aMEpHKaHCKUX creiHa-
nuctoB okonio 50% HedrexpaHunuul B CUIA HMEIOT yTeukd. 3Hauu-
TeNbHbiE C TOUKHU 3PEHHS 3arpsA3HCHUA NOA3EMHBIX BOJA YTEUKH NpPo-
MCXOJAT MOYTH Ha BCEX MHOMOYUCTEHHBIX OeH30KoNnOHKax. Hedrs-
HOE 3arpA3HeHHe YacTo MPOSABNAETCS TOrA, KOraa OHO YXe T10CTHIO0
KaTacTpopHUeCKOro yposHs, 4TO JelaeT ero elle doiee onacHbIM.
OneiT pabot, npoBeaeHHBIX B pa3nuuHbiX cTpaHax CHI™ (Poccus,
VkpauHa, Ka3zaxcran, ¥30ekucTaH) noKa3piBaeT, YTO NOMTH BCe 00bEK-
Thl He(TAHOH U HedTenepepadaTbiBaIOLICH NPOMBILLITIEHHOCTH B TOM
HJTH WHOH CTENEeHH ABNAIOTCA HCTOUHWKAMU 3arpA3HEHUA OKPYXato-

imeit cpeant (Bopesckuil u ap., 1994).

MHUPOBO ONBIT CBUAETENLCTBYET O TOM, YTO pE3yibTarhl pa-
OOT NO OYHCTKE CPEeAbl OT 3arpA3HeHUs HedTenponyKTaMH COBep-
IIEHHO HE COOTBETCTBYET MacliTabam npeanpuHUMaeMbIX YCHIIHIH
1 PUHAHCOBBIM BIOXEHUAM. OCOOEHHO NOKa3aTeNbHbIE B 3TOM OT-
HOLIIeHUN paboThl, npoBeaeHHbie B CLLIA Ha obbektax “CynepdoH-
na”, rae HY B OOHOM cllydae, HECMOTPA Ha MHOTOMMIINIHAPAHbIE
3aTparhl, NOCTaBlieHHas LENb MONHON peabUnUTaUMK Cpeabl Tak U
He Obina gocTUrHyTa. IIpuuMHON 3TOTO ABNAIOTCA Mpexae BCETro,
HepeaiibHbie LEJIH 3THX pabOT — MONHOCTHIO OYHUCTHTH OKpYXKato-
HIYIO Cpeny OT yxe chopMHpoBaBUIErocs YCTOHYHBOTO HEDTAHOTO
3arpA3HEHHU .

AHanu3 onkiTa BOCCTaHOBNEHUS OKpY»atoLlell cpeaspl (peyub uaeT

TS o N IS+ 1050 Fay MAIITI O MY AT nﬂann\ 1ifm TENAMALANATIT IATIW

npexae BCCNO, KOHCHHO, O ICOJNOI HYCCKOM CPUAL ) nd nCURUIDRAA
COTHAX 00BEKTOB NOKa3bIBAET, YTO LIENbI0 peadUIUTaUOHHBIX pa-
00T AO/MKHa ObITh 3allliTa OT 3arPA3HEHUS TeX WIH HHbIX 00bEKTOB,
B NMEpBYIO O4Yepeab BOAHBIX (MUTHEBblE BOJ03a0OPhl, MOBEPXHOCT-
Hble BOZOEMbI U BOJOTOKH), TaK, YTOOb HE ObUT NPEBHIUIEH YPOBEHD,
Oe3onacHblii A1 HaceneHus U cpenb! OOUTaHUA. UIMeHHO Ha 3TO
AOJKHA ObITH HanpaBJieHa cTpaterusi 60prObI ¢ HeTENPOAYKTOBBIM
3arpsA3HEHNEM BOAOHOCHBIX ropu3oHTOB (bopeBckuit u ap., 1996).

HMCTOYHHKOM JHTENILHOMO OTPHLIATENILHONO BO3IeHCTBUSA Ha OK-
PY>KalOULYIO Cpely ABIAIOTCS CBAIKH pa3HOOOpa3HbixX 0TX0n0B. [Ang
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npuMepa ykaxem, 4to 8 F'epMaHuu umerotcst okono 40 Teic. CBANOK,
B Poccuu — 38 Thic. cBanok. Tojbko B rOPHOH NPOMBILULIEHHOCTH
CKONUNOCH cBbilie 45 Mapa. T orxonos. B . MockBe B HacTosilee
BpeMs cyuiectsyeT 150 crapbix u 100 HOBbIX cBaioK. CBaKH OTXO-
JIOB, 4acCTO PacloJIOKEHHBIE B HEDJATONPUATHDIX TUAPOreonoruyec-
KHX yCIoBUAX (IPH OTCYTCTBHM MOA3EMHBIX BOAOYNOPOB, 3aLIHLLIA-
FOLUX BOLOHOCHBIH MOPU30HT), 3arpsA3HAIOT NPECHbIC MOA3EMHbIC
BOAbI ¥ B psle cllydyaes 3HAYUTENBHO OrpaHHYHBAIOT HX UCIIONB30-
BaHHe A/ NUTLEBOIO BOAOCHaOXKEHUS.

Oxpana noa3eMHbIX BOJ OT 3arpA3HEHUs HOJDKHA BKIoYaTh Kak
00LIKe MEPONPUATHS, HAMPaBAEHHbIE HA OXPaHy NMPUPOIHOI cpeabl
B L{€JI0M (OCYLIEeCTBIEHHE TEXHHYECKUX U TEXHONOMHYECKUX Mep no
YMEHBbUIEHUIO OTXON0B U CO3AaHHI0 0e30TXORHbIX NPOU3BOACTS,
MHOIOKPATHOE UCIIONb30BaHUE BOJI, NpeOTBpallleHUEe YTe4eK CTOU-
HbIX BOJ, KOHTPOJUPYEMOE U OrpaHH4YeHHOE UCNOJIb30BAHUE S0~
XHMHKATOB U ynobpeHuii), Tak ¥ cneuunanbHbie Meponpuiatus. K
NOCJEeAHUM OTHOCATCS OpPraHu3auus 30H CaHUTApHOH OXpaHbl BO-
103a60pos, BbIBNCHUE CYLIECTBYIOILHUX H IPOrHO3UPOBAHUE NOTEH-
IHAJIbHBIX HCTOYHUKOB 3arpsa3HEHUs, NPOBEACHHUE 3aLIMTHLIX MepON-
PHATHH NO MUKBUAAUMM U JIOKANH3AUMH HMEIOLMXCA 04Yaros 3ar-
pSI3HEHHUd U IpeaoTBpaLleHUIO UX popMUpoBaHHd B Oy/lyLlieM, BLIGOP
MECT pa3MeLleHUs HOBbIX NPOMbIULICHHBIX NpeanpUaTUil U cenbe-
KOXO3SHCTBEHHbIX 00BEKTOB, feTalbHOE FHApOreoaoriyeckoe 0060-
CHOBAHHE BO3MOXXHOCTH 11043EMHOI0 3aXOPOHEHHS MPOMbILITIEHHBIX
CTOKOB H JIp.

B ycnosusax tecHoil B83aUMOCBA3M OT/IeJIbHbIX KOMITOHEHTOB OK-
pyxatoiell cpesibl, BKIo4Yas noa3eMHble Boabl, 0c000 BaxXHOe 3Ha-

1IIAATY £ TIR AT M/ "Ol ' Vo TN FoF oY ‘"“("f(\l'f\r‘l\ I.I\"l.m oS B0 g alsl] TAAATE PR T/

HCHHUC MMCCT CO34aHHC KOMIJICKCHOIO MOHHUTOpHHTIa, OXBaTbiBato-
uiero aTMOC¢eprle O0CaAKH, MOBEPXHOCTHLIC BOAbI, 30HY adpaullUH,
noa3eMHbie Bojgbl. CocTaBHON 4acThbIO TAaKoro MOHHUTOpPHHIa 10JIXK-
Hbl OBbITB NPHPOTOOXPAHHLIC MCPONIPUATHA B NTPOMBIUWINCHHOCTH H
CeJLCKOM XO034icTBE, BKIOYAs CTallHOHAPHbIC HabnmoaeHus Ha BO3-
MOXHBIX OoHarax 3arpa3HeHus BOAHLbIX 00BLEKTOB.
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5.2. KadyecTBO M 3arpsi3HeHHe NOA3eMHbBIX BOJI
NHTHEBOr0 BOAOCHADKEHNA

Kak y>e oTMeuanocs Bbillle, CEpbE3HYIO ONACHOCTh, KaK B BbICO-
KOpa3BMThIX, TaKk U B Pa3BUBAIOLUMXCS CTpaHax NpeACTaBNAET 3a-
rpsA3HeHue Boabl. K coxaneHHio, MOXHO MPUBECTH OECUUCIEHHOE
KOJINYECTBO ﬂpHMepOB Koraa _‘lal"pil:'lHEHPle BOAHBIX UObeKTOB (pBK
03€p, BOAOXpaHH/IHLL, NOA3EMHbIX BOJOHOCHBIX TOPU3OHTOB) HE NO-
3BOJISIET UX HUCNONL30BATh (MPEXKAE BCEro, M MUTbEBbIX Lieneil),

NPUBOAMT K pa3iMYHbIM HEraTHBHLIM MOCJIEACTBUSIM B OKpYXatoliiei
(‘nPnP RLIRLIRAST ONACHLIE Huthl("HﬂHl—lklP 'mﬁnnpnauun mOnen

e ALAAR AN LG AASE W R W A AR AR ArA wARwAawEaw

HMHTEHCUBHOE pa3BUTHE XO3AHCTBEHHOH OEATENBLHOCTH Ha BO-
nocbopax MHorux pek Epponeiickoii Teppuropun Poccuu npuseno
K YBENHUEHUIO 6e3B03BpaATHLIX NOTEPb U U3MEHEHHIO peXkuma ped-
HOro croka. B nocneanune 10--15 ner Habmonaercad yCHIEHHOE 3a-
rpA3HEeHNE ManbiX peK U BOAOeMOB. B TeueHue Tpex jieT 3arps3He-
HUE BOAHbIX 0ObEKTOB, 00YCIIOBNIEHHOE OTCYTCTBHEM 30H CaHUTAp-
HOM OXpaHbl U HEJOCTAaTKAMM B UX OUHCTKE YBENHUHIOCH NOYTH B
1,5 paza. B kauecrBe npumepa npUBEAEM AAHHBIE TIO BOJHBLIM pe-
cypcam Poccun 3a 1995 1. B 1995 1. B uenom no P® no HopMbI 6bin0
OUHMLHEHO JIMLIL OKONO 9% OT HeoOXOAMMOro KONWYECTBa, TaK Kak
Oonbillas YaCTb OYMCTHBIX COOpPYXKEHHIT He cnocobHa obecneynThb
HOPMATHBHYIO OUHCTKY CTOYHBIX BOA B CBSI3U C UX (PU3NUYECKUM H

MOpaibHBLIM H3IHOCOM, HECpaUHOHANLHBIM PA3MCLICHHEM, HECOOTBET-

CTBHUEM TEXHONOr#i OUNCTKH COCTABY CTOUHBIX BOJ, MNPEBbILIEHHEM
KOHUEHTpaLiHH 3arpa3HAIOLMX BELLECTB B CTOYHBIX BOAAX, EPETPy3-
KOH no 06beMy NOCTYyNaUX BOJ U AP.

OCHOBHbBIMH 3arpsi3HUTENAMH BOAHBLIX 0ObEKTOB Poccum sBns-
IOTCA KHMITULIHO-KOMMYHaIbHOE XO3sHCTBO, CENIbCKOE XO3AMCTBO,
XHUMHYECKAA ¥ HEePTEXHMHUUYECKAA NPOMbILIIEHHOCTH, JHEPreTHKa,
AecHas, gepeBoodpadarhiparowias H LEUIOIO3HO-OyMaXkHas Npo-
MbILIJIEHHOCTH, NPEeANPHATHA KOTOpbIX cOpacbiBatoT okoso 80% 3ar-
PA3HEHHbIX CTOYHBIX BOA (puc. 5.2.1).
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CAaHHTAPHO-INHIEMEROIOrHUecKOro Haa3opa) (no C.H. Lianopenko)

Puc. 5.2.1. Kakyio soay nniot 8 Poccuu? (no 1anneim locyzapeTrseHoro xoMmurera
Tect Ha MukpobroaorHueckue noxasarenan (% nebnaronpustaoct). / — 1-10, 2~ 11-20, 3 - 21-51, 4 — HeT NAHHBIX
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Huoke npusoauTcs KpaTkas of1uas XxapakTepHCcTHKa KauecTBa [oj-
3€MHbIX BOJ| H OCHOBHbIX TEHACHUUNA ero M3MEeHeHH KakK noj Bjius-
HHEM eCTeCTBEHHbIX, TaK W, rMaBHbIM 00pa3oM, aHTPOMOreHHbIX
($aKTopoB.

B uenom kadecTBo noa3eMHbIX BOJ Ha TeppUTOPHH Poccuu n3-
MeHsieTCs B HIMPOKHUX npeaenax, NoAYHHAACH IPH 3TOM OllpeesieH-
HbIM 3aKOHOMepHOCTAM. OCHOBHbIE 3aKOHOMEPHOCTH (POpMHpOBa-
HHUS U pacnpeaeneHus noa3eMHbIX BOA TOMO WK HHOIMO XUMHUYECKO-
ro cocTaBa U KauecTBa ONMPEAEASIOTCS LHIMPOTHOM U BEPTHKANbHOM

rMApOXMMHYECKOH U ruapoguHaMHYecKol 30HaIbHOCTBIO. LupoT-
HAad U RPhTI/II(RﬂI-J—IRﬂ TOHANLHOCTU IhnﬂMMhﬂRQHHﬂ U narnnpnpnp-

=2 A e Al L BLws AFLENS w' A X

HUA NOA3EMHBIX BOA HA EBpOI‘leHCKOH TEPPUTOPHH Poccuu yCTaHOB-
JIeHbl el HECKOMbKO AECATUIECTHH Ha3aa H LIKPOKO H3BECTHLI. ITH
30HANLHOCTH ONTUCAHbl He TONBLKO B CIIEL{HAJNIbHON TUTepaType, HO U
B MHOTOYHCIIEHHbIX yYeOHHUKaX N0 rHApOTrCONoruy.

HlupoTHas 30HaNbHOCTbL XapakTepHa B OCHOBHOM /Sl BEpXHHX
BOAOHOCHbIX TOPH3OHTOB, Mpexae BCero afs rpyHTOBbIX Bod. Jlns
PaBHHUHHBIX TEPPUTOPHI OHa BbipaXkaeTcsl B yBelHueHUU obdieil
MHUHepanu3aluyd U U3MEHEHHH XUMHYECKOro CoCTaBa MOA3EeMHbIX
BOJ B Halpas/IeHHU C ceBepa Ha 10, B ceBepHBIX palloHaX CTpaHbl
no rnyouH nopsaaxka 300 M pacnpocTpaHeHbl NPecHbie, TpeuMyliie-
CTBEHHO THApOKapOOHAaTHbIE BOAbI, a HA KOre OHH CMEHSIOTCS Ha
3HAYHTENbHBIX NAOLWAAIX COJOHOBATHLIMU U COJNIEHBLIMH BOAAMH

XITIONUDHOTO Pnr"rqna Chenul KoTOnkIX IInecHLIS D{\TIL! HMeLlnT noa-

A PSRRI rllel LA SV Y vl.llllc‘ Lll.}\-!vll.l-llv AANILN

YHHEHHOE, HaCTO JIOKAJIILHOE PacnpoCcTpaHeHHUe.

BeprHkanbHas 30HaNbHOCTL NOA3EMHbLIX BOR Habmwogaercs B
apTe3uaHcKuX HacceiiHax, rie ¢ yMeHbllleHHeM HHTEHCHBHOCTH BO-
noobMeHa MeHseTcs o0LIas MUHepanu3alHs MOoA3EMHbIX BOX H HX
XUMHUYecKH#t cocTas. B Haubonee oblieM ciiyuae B BepTHKATLHOM
pa3spese apre3HaHcKoro dacceiina cBepxy BHU3 BbIACNAIOTCA 3 rua-
poreoxuMHyecKue 30HbI: 30HA nNpecHbIX (Ao 1 r/n) npeumylnecT-
BEHHO FHAPOKapOOHATHBIX BOA, 30HA COJIOHOBATBIX W CONEHBIX (1—
35 r/n) cynb¢paTtHBIX U XJIOPUAHBIX BOJ U 30HA XJIODHAHBIX PAccoion
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(6onee 35 r/n). 3ra obiias cxeMa B pa3nnyHbiX OacceilHax MOXeT
CY1leCTBEHHO MEHATLCS: B psjie CAy4acs B paspese pa3sBUTH! TONLKO
IB€ U3 Ha3zBaHHBIX 30H, a4 HHOrAa — OJHAa 30HA NMPECHBIX BOA.
B HekoTopbix OacceiiHax 3acyuinuBO# 30HBl 4acTo HabntopaeTcs
ofparHas rugporeoxuMuyveckas 30HajJbHOCTb, KOra N'OPU3OHTbI
NpPecHBIX BOA Pa3BUTHI HUKE FOPU3OHTOB COJIOHOBATLIX WK cofle-
HbIX MOA3EMHBIX BOZA WIH e depeayroTcs ¢ HUMHU. M3BecTHO, UTO
npUBeAeHHas oOllas KapTHUHA rHAPOreOXUMHBYECKNX 3aKOHOMEp-
HOCTeH HapyllaeTCA aeiCTBUEM pa3IMUHBIX MECTHBIX (pakTOpPOB:
JIMTONIOMMHYECKUX (Hanpumep, pacnpocTpaHeHHUe B BepXHell 30He co-
NIEHOCHBIX HJIM THIICOHOCHBIX MOPOA), TEKTOHHYECKUX \ooycnOBJ‘lu'-
BalOIMX NPHUTOK NO pa3nioMaM B 30HY NPECHBIX BOZ BbICOKOMUHEpa-
JIN30BaHHbIX BOJ CHU3Y HJIH, HA00OPOT, ONpeCHEHNE HUXHUX IOpH-
30HTOB B 30HAX TEKTOHHYECKUX HapylleHUH), FTHAPONHHAMHYECKHUX
(BI3bIBAIOLLKX NepeTeKaHHe U TeCHYIO rMAPaBIHYECKYIO CBA3b BO-
AOHOCHBIX FOPH3OHTOB), & TAKKE AHTPOMOrEHHBIX (aKTOPOB.

Ponp anTponoredHoIx ¢pakropoB B (POPMUPOBAHUHM COCTABA W
KayecTBa NOA3EMHbLIX, U NpPEXAe BCEro nNpecHbIX BOA, UCNOJb3ye-
MbIX U1 BOAOCHA0XeHHS, B NOCNeAHRE NeCATHIETHA Ype3Bblyaii HO
BO3pocia. B Hactosulee BpeMs NpeAcTaBlIeHHE O NOA3EMHbIX BO-
AAX, KaK IKONOrHYeCKH YUCTRIX, TpeOyeT B paae pailOHOB CylLleCTBEH-
HOM KOPPEKTHPOBKH, YUUTBHIBAs nporpeccupyiollee 3arpasHeHHe
OKpYyXXatoulel cpeabl M, KaK cClencTBHe, Noa3eMHbIX Bod. UMeHHO
no3ToMy B Poccuu OO0NbIIOE BHUMaHHUE yaeNseTcs He TONBKO Ha-
OnogeHuam 3a ge6UToM Boa03abOpPOB, YPOBHEM BOAbI B 3KC-
MIyaripyeMoM B CMEXHOM TOpH30HTE, T.e. NMPEAOTBPaLIEHUIO UC-
TOLUEHUS NOA3eMHbBIX BOA, HO W HaOMOAEHUAM 32 Ka4eCTBOM NOJ-

AMULIY RO R ACTINTIVATUNVAML MNUINUITAVY
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(]

3arps3HeHUe NOoA3eMHBIX BOJ, NPofABisiolleecs B noclegHee
BpeMs BO MHOI'HX perMOHaX, NPeACTaBIsieT Cephe3HYI0 ONACHOCTh U
OrpaHA4MBaeT BO3MOXXHOCTH H, [TTaBHOE, NEPCNEKTUBbI NpakTUyec-
KOro MCNOJB30BaHMs MOA3EMHbIX BOX A MMTHEBOr0 BojocHabxe-
HHus. Haubonee yacTo B noaseMHbIX BOJAaX OTMEYAIOTCS MOBLILLIEH-
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Hble KOHLIEHTpallHd COCAMHEHMIl a30Ta, Xkene3a, Mapraina, CTpoH-
uus, CeneHa, MbllIbika, pTopa, 6epuinus, opraHMueCKUX BElLeCTs,
4TO AENACT HX HENPUTOOHBIMHU Jji1 UCHONB30BAHUSA B MUTLEBLIX IiE-
asx 6e3 cnenuanbHol 00paboTKH.

DopMHUPOBaHHE HEKOHAHLIUOHHBLIX Y B psAlie CIY4acB IKOJIOrU-
YECKH OMACHBIX [MOA3EMHBIX BOA IPOHCXOAUT HE TOJIBKO B PE3YJkTa-
T€ UX 3arpsA3HEHUS NPOMBILIJICHHLIMH, CEILCKOX039HCTBEHHbBIMH,
KOMMYHaJIbHO-OBITOBBIMH OTXO4AMH, HO H NOJ BIHSHHEM €CTe CTBEH-
HBIX FTEOXHMHUECKUX APOLECCOB. ITH PoLECChl BeayT K hopMupo-
BAHHIO OOIIMPHBIX MHAPOreOXUMHUUECKHX TIPOBHHLMH, NOA3EMHEIE
BOJbI KOTOPbIX 000rallieHbl OJHHM WIIH HECKOILKHMH HOPMHPYCMbI-
MH KoMIIOHEHTaMHu. Ha prcyHke 5.2.2 npuBeaeHa cxemaTu3anus kap-
Thbl FHAPOTEOXUMHYECKUX NPOoBHHLKH nox3eMHbBIX Roa Poccn, onyo-
nukoBaHHas B padote “IInaHupoBaHue U ynpaBiaeHHe cpenok obu-

D "
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TaHus yenoseka” (1996). Ha kapre mokasaHbl pernoHbl Poceun ¢
MOBLILICHHBIM COACPXKAHUEM B MOA3EMHbIX BOAAX psfa KOMITOHEH-
TOB. B 370l e paboTe cnpaBeauBo NOg4YEPKUBAETCS, 4TO HaUbo-
nee HebnaronpusiTHOEe BO3AEWCTBHE HA KayeCTBO MOA3EMHbBIX BOJ
OKa3biBaeT HEQPTAHOE 3arps3HeHNE KaK NeoIornueckoi cpeabl, TaK U
camux Toa3eMHbiX BoA. IlpuunHOi 3arps3HeHUs MOA3EMHbIX BOf,
NPEeACTABIISOETO Yrpo3y X038iCTBEHHO-NIMTHEBOMY BOAOCHA0OXE-
HUIO, BO MHOTHX CJTy4asx IBRAOTCA YTk HeTenpoayKTOB U3 Hed)-
TeXpaHWUITULL, HePTENPOBOAOB U GEH3IOXPAHUITHLI.

Ha Tepputopruu Poccuu 1o gaHHBIM pa3IMYHbIX NE€ONIOrHYECKHX
opraHu3auui MHHHCTEPCTBA NMPUPORHBIX PECYPCOB 110 COCTOAHMIO
Ha 01.01.99 r. BrigBneno cBbiuie 3000 oyaroB 3arps3HeHMUs MOA3EM-
HbIX BoA. [Ipu 3TOM 0K0J10 75% BCEX 04aroB 3arps3HEHHUS NOA3EM-
HbIX BOX HaxondaTcsi B EBponetickoii yactu Poccnn.

Ha pucyske 5.2.3 ykazaHbl OCHOBHBIC HCTOUHHMKH 3arpsa3HEeHUs
noa3eMHbix Boa. Okono 36% ot o61ero yucna o4aroB 3arps3HeHHs
oA3eMHbIX BOA OOYC/NOBNACHO BAWSHHEM HAKOMWUTENEH OTXONOB W
CTOYHBIX BOJ MPOMBIULIEHHBIX NpeAnpUiTHii, HePTEeNnpPOMbICIIOB,
CKNan0B roprodye-cMa3zouHbix Marepuanos. [Ipumepro 15% 3arpss-
HEHUH 1MOA3EMHBIX BOA CBA3AHO C BIMSIHUEM 3arPA3HAIOLIMX BEUECTB,

iz

Puc. 5.2.3. HcToMHEKH 3arps3HeHHS
non3emubix Boa Poccun (no nanumim Fo-
CYAAPCTBEHHOTO BOAHOT0 KaaacTpa, 2000 r.)

! ~ NPOMBIUIACHHOCTb; 2 — CEABCKOC
x031iicTBO, 3 — KOMMYHANLHOE XO3AHCTBO,
4 — 11OATATHBAHWE HEKOHAMLHOHIBIX BOJ,
5 -- CMCLUAHHOEC: 6 — HEYCTAHORIEHHOE
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(bUNLTPYIOLLUXCH C NOJeH OpollIeHUs, U3 HaKONUTeNel OTXOX0B KH-
BOTHOBOJIYECKHX KOMINEKCOB U nTuiedadbpuk. OctanbHbie HCTOU-
HUKH 3arpga3HEHUd CBS3aHbl C NOJATATHBAHHEM HEKOHIMLMOHHbLIX
NMOBEPXHOCTHBIX U NOJA3EMHBIX BOJI K Bono3abopaM, ¢ BIMIHUEM OT-
X0/10B 00BEKTOB KOMMYHaIbHOTO X03:HCTBA (NpexXcae BCero, pa3inuy-
HbIX CBAJIOK) U JAPYTHMHU NPUUHHAMH.

Haubonee pacnpocTpaHeHHbIM ABISETCS 3arpa3sHeHUE NOA3EM-
HbIX BOJI Cyjb(aramu, XnopuaaMHu, COeTMHEHHIMH a30Ta (HUTParhbl
aMMHaK, aMMOHUT), HedrenpoayKkTamu, eHotamMu, CoeIMHEHHAMHU
xenesa, TSKenbiIMH MeTannaMu (Menb, UMHK, CBUHEL, KagMHUi).

[noway 3arpa3HeHHbLIX NOA3EMHBIX BOA B OTAENBHLIX CYyYasx JIo-

CTUTAIOT JIECATKOB M NI@aXe COTeH KBaApaTHbIX KunoMeTpo. Ocobo
KPYMHbie NO MJOLIAAM OYaru 3arpA3sHeHUs BbisiBNeHbI B MocKoBc-
ko#, Tynbckoil, Boarorpancko#i, Kemeposckoii, Ilepmckoii, Uens-
ouHckod obnactiax, B TarapcrtaHe U Bauikoproctane (KodeTkos,
S3BuH, 1992). Haubonee onacHo 3arpssHeHHe NOA3EMHbIX BOJ Ha
AelcTRyIOIWMX Boo3abopax. B HacTosilee BpeMd 3arpa3HeHue Nnoj-
3eMHbIX BOJl OTMeueHo npumepHo Ha 140 Bopo3zadbopax — HCTOUHHU-
kax BopocHaOxenus 87 roponos. Ha pucynkax 5.2.4-5.2.8 nokasa-
Hbl OCHOBHbIE paiiOHbl 3arpsa3HeHns B0/103a00POB NOA3EMHBIX BOJ,
nHa Esponeitckoil yactH Poccuu, rjie 0TMe4eHO 3HaYUTeJIbHOE npe-
BbILLIEHHE CYLLECTBYIOLUUX HOPM COAEpPXAHMA B NOJA3EeMHbIX BOAAX
OT/JIeNIbHbIX KOMNOHEHTOB UX cocTaBa. Cneayer OTMETHTD, YTO ‘npu-
Be/icHHbIC Ha PHCYHKAxX KapThi, yUWTbiBaAs BHeMacuiTaOHbie 3HAKH
NPUHATHIX YCNIOBHLIX 0003HaYeHHU, NPOU3BOAAT Ha NepPBbIi B34,
“KyTKOE” BIieYaTsieHHe, uTO “BCE Y>KACHO”, BCE BE3/ie 3arpA3HEHO.
310 He Tak. Ha 3TUX KapTax-cxeMax MoKa3aHo He pEruoHanbHoe 3ar-
PA3HEHHE, a 3arpA3HeHHe OT/IeNIbHBIX JIOKAIbHBIX BON03a00POR.
Cnenyet 0co60 noAuepkHyThb, 4TO 6onee 70% BceX BbIABIICHHbIX
CnyyaeB 3arpsi3HeHHs NOJ3eMHbIX BOJ OTHOCATCS K BEPXHHUM, nep-
BbIM OT NIOBEPXHOCTH, BOJOHOCHBIM MOPU3OHTAM, KOTOpbI€ B OONb-
LHIMHCTBE PErMOHOB NPAKTHYECKH HE UCMONb3YOTCH N Li€HTPANH-

30BaHHOIO BOAOCHAOXKeHUA. [IpH 3TOM HYKHO OTMETUTb, HTO MO



3azpasHenue oxpyxcawuieii cpedot U NOO3EMHBLIX 800 209

.

{ A

Puc. 5.2.4. [oshiniennbie KOHMEHTPARMHA
1 - 1TAK — 350 mr/n: a - xnopuasl no 500 mr/n, 6 -- xnopuam 6onee 500 mr/n;
2—-T1JIK - 500 mr/a: 8 — cynsdarst no 700 mr/a, 2 — cynsdarst Gonee 700 mi/n; 3 — unaeke
COOTBETCTBYET Fe0I0rHYCCKOMY BO3PacTy BOJOHOCHOTO NOPH3OHTa

JaHHbIM [ocyaapcTBeHHOIO BoAgHoro kaxacrpa 3a 2000 r., naowasu
3arpg3HEHUs TION3EeMHbIX BOA, TipeBbiwaomue 100 kM2, oTMeueHsl

At ol o I1¥5m 11 YRIEDIA DULLs IR ODRILIGIJLUNELY VYV A

TOJIbKO Ha 24 13 2776 yuTeHHbIX YYaCTKOB 3arpa3HeHus. B nonasns-
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Pric. 5.2.5, llogbiennas mMasepaaniauus
I — ot 1000 a0 2000 mr/n; 2 — o1 2000 ao 5000 mr/a; 3 — 6onee S000 mr/n

IOLIEM UMCJIE CITYUYaEB, IIOLIAAK 3arPA3HEHHA BOLOHOCHDBIX TOPU30H-
TOB HE NMPEBBILIAIOT HECKONBKHX COTEH KBaJPaTHBIX METPOB HJIH
HECKOJIbKHX KBaJ|paTHLIX KHJIOMeTpoB. OaHAKO 3TO 06CTOATENBCTBO
He MOoXeT CHV)KI/ITB roKazarejiemM Gnamnonvm-lom COCTOAHUA Kauec-

CTBa NoA3EMHbLIX BO.
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Puc. 5.2.6. IloBbilticHHbIC KOHMEHTPAUMH
I — coenunenua OeH3ona, 2 — cNUpPTHt U KHCAOTH, 3 — MECTHLIMABL, 4 — HHTPATSL;
5 — amMMuaxk; 6 — HHTPHTBL; 7 — MYTHOCTB; § — LIBETOBOKH HHACKC

VYXynimenue kadecTBa NOA3EMHOK BOJAbI OTMEYAETCd TaKXke Mo
MHOI'MM OAMHOYHbIM CKBOXKHHAM H KOJIO[11dM, NMPEXKA€E BCErO B CEJIb-
CKUX HACeNEHHbIX MYHKTaX, IJie 3arpa3HeHNe NOA3EMHbLIX BOJ B OC-
HOBHOM CBA3aHO CO COPOCOM X038 CTBEHHO-OBITOBBIX CTOKOB.
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I —-T1OK - 7 mr-3ks/11: @ ~ ao 12 mr-2ks/i1, 6 ~ 13—17 mr-a3ks/n, ¢ — Gonee 17 Mr-axs/n

B UndopmanionHomM OroniereHe BOAHOTO KazacTpa Poccuu npu-
BOAATCA JaHHbBIE N0 516 Hanbonee KpynHbIM y4acTKaM 3arpsisHeHUs
MOA3EMHBIX BOJ ¢ YKa3aHWEM IIOLIAAM 3arpsi3HEHUS KOHKPETHOIO
BOJOHOCHOTI'0 MOPU30HTA, OCHOBHOIO 3arpA3HUTENIA, KOHHECHTPalHH
3arpA3HAIOLIErO BEUIECTBA B MOA3EMHbIX BOAAX H BENHYUHBI NPEBbI-
LIEHUA NpefeabHO-10MyCTUMbIX KOHUEHTpaunii o locynapcTBeH-
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Puc. 5.2.8. MoBbillieHuble KOHUEHTPANH
I - NAK - 0,3 mr/n, xene3o: g — 1o 2 mr/n, 6 - 6onee 2 mr/n;, 2 — 11K - 0,1 Mr/n,
mapraHel: g ~ no 2 Mr/a, 6 — 6onee 2 mr/n; 3 — MK — 1,2 mr/n, ¢rop: @ — no 3 mr/a,
6 ~ 6bonec 3 mr/n

HOMY CTaHJapTy HA NUTBEBYIO BOAY (MHTEHCUBHOCTD 3arps3HeHuUs ).
AHajii3 3THX JaHHbIX NMOKa3bIBACT CAeAyIOLIME NPEBbILUEHHS Mpe-
JenbHo-nonyctuMoi konuentpaumu (I1IJJK) B noaszeMHbix Bonax:
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- no Heprenponykram ot 1 1o 100 pa3 u 6onee Ha 73 yyacTkax
(u3 516) (Vxra, Bpaxck, Open, Capanck, Camapa, [Taturopck, Ho-
Bouepkacck, EkarepuHOypr), B ToM uncie 6onee uem B 100 pa3 — na
17 yyactkax;

— I0 HUTparaMm H 1p. coeauHeHusM asora ot 1 10 10 pa3 u Gonee
Ha 102 yvactkax (BepxHe-J/lHenpoBckuii p-u CMoneHckoil obna-
ctn, Hepexckuii p-n Kanyxcxoii o6in., Kynebakckuii p-u Huxero-
poackoi 0b61., HoeokysHenx, HoBocubupck, HOxHo-Caxanutck un
Ip.), B ToM uncie 6oaee uem B 10 pas — Ha 32 yyacTkax 3arpsa3HeHud
NOR3EMHBIX BOJ;

—1in theunmaum nr 1 o 100 n
Fyavy \’IVIIU.N.HJ'l AV 1 3 HU LAV AV, l.’w

Komiu, CoBercx Kanununrpaackoii o6n., Uepenoseny Bonoroackoit
00n., Penkudo Tepckoii 0611., Mockga, JIrobepus! u Crapas Kynas-
Ha MockoBckoii 06n., lankoB JIuneuxoit 06n., Boarorpan u Bomx-
ckuii Bonrorpaacxoit o6n., CaparoB, TonsaTTH, ['po3ubiid, Yda,
Tomck, KemepoBo, AHrapck U zip.), B Tom uucne 6onee yem B 100
pa3 —Ha 17 yuacrtkax;

— 1o coexnHeHuaM xenesa ot 1 no 100 pas u Gonee Ha 65 yua-
cTkax (Stpera B Komu, I'lneceuxnii p-u Apxanrensckoit 061., Uepe-
noBenxuid p-H Bomoroacxoi obn., Ilckos, iBaHoBo, Tambo0B,
AxTri00MHCK, Yenabunck, Yura u KopbiMckuit p-H UutnuHexo# o6,
Xabaporck ¥ 1p.), B ToM duciie bonee yem B 100 paz — Ha 12 yua-
cTKax;

an 11 Ahnnee ua 41 vu
¥l VAW llu A | i

A
TOM YHCTIe 10 5 pa3 Ha ]0 ydacTkax u Gonee 4eM B 5 pa3 — Ha 3
ydactkax (Kunemma UBaHoBckof 06n., [{3epxkuHck Huxeropoa-
cxoif obu., Bonrorpan, banakoBo Caparosckoit 00in., Kpacnospck
U 1p.).

O61nas MUHEpanK3aLms NoA3EMHBIX BOJ, HA YHaCTKax, 3arpsa3He-
uus npesbiuaer [NJIK Ha 25 yyactkax (M3 516), B ToM uucie B He-
ckoJibKko pa3 Ha 17 ydactkax (Bockpecenck MockoBckok 061., Open,
CxonuH PasaHcko#t o0n., CMmonenck, Tyna, Yxra, TamboB. CaparoB
M JIp.) U B HECKOJIBKO NECATKOB pa3 Ha 8 yvyacTkax (3aBoskck HMBa-
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HoBcko#t 0o6n., ebexknno benroponckoii 06n., bepesusaxu Ilepm-
ckoit 06n., JIzepxkunck, Heprexymck CTaBpononbLCKOro kpas,
Hanpuuk v np.).

Ha 30 yuacTkax 3arps3HeHHMs XKeCTKOCTb MOA3EMHbIX BOJ Npe-
BbitlaeT [1J{K B Heckonbko pa3 (Open, CMmonexck, Tyna, KpacHosp-
CKui p-H AcTpaxaHckoif o6n., Bomxckuii p-u Bonrorpaackoit ob1.,

Camapa, rlt:q)lt:l(yMCK‘ W Ap. ), a B HECKOJILKO IECATKOB pa3 Ha 5 yua-
ctkax (Bonrorpaa, ConukaMck U bepeansiku Ilepmckoit 0bn., Yens-
O6unck, TyiiMa3uHCckuii p-H B ballikupun).

Ha 7 yuyacTkax conepxxaHue pa3nHuHbIX OpraHHuYecKHx coeiiHe-
HUM B MoAzZeMHLIX ROMAX npeBbLILAeT INIAK 6onee uem B 100 pa3.

=¥ 2 e

JlocTaTouHO YacTo OTMEeHaroTcs Clydau 6akTepHaibHOro 3arps3-
HEHHs NOoJA3eMHbIX BO, 0COOEHHO B NEPBLIX OT NOBEPXHOCTH BOJO-
HOCHbIX MOpPH30HTAaX.

Cnenyet nonuepkHyTb, YTO HaubOsIEe ONAaCHBLIM ABNAETCS 3arps3-
HEHHE BOAOHOCHBIX TOPU3OHTOB, LIUPOKO UCIONb3YEMbIX JUIS1 BOJIO-
cHabXeHHs ropooB Y KPYNHBIX HaceleHHbIX MYHKTOB, FAe Nnoj3eM-
Hble BOJIb! ABIAIOTCA YacTO OCHOBHbLIM WM Ja)ke eIMHCTBeHHLIM
MCTOYHHKOM XO03fiCTBEHHO-NHTLEBOrO BoAoCHAOXeHus. B cBi3u ¢
3THUM OblJ1 BbINOJHEH aHAIHU3 KadyeCTBA UCMONb3yeMbIX NMOA3EM-
HbIX BOA 63 ropoaoB ¥ HaceneHHbIX NyHKTOB Pocchu. IlpeBbitienne
['OCTa orMeuaeTca: no xkenesy — B 47 ropoaax, no cepoBo0PoAy —
B 3, no xecrkoctv — B 18, no ¢enonam — B 16, no H6apuio — B 4, no

LINNLOwyYy
Diiia

YoMy —n d 1o cruunv — o Y 1o MUYTUACTIE — B 1R 1no wm
i | 8 I 8 ar 1 U NS ulll\J

l\lJ\J' J )& J _l', 11V w3 LRLK J I} 4duy 11WJ I-VJ-J + 11 iv1

Hcnonbzopanue Boa ¢ npesbitienueM [ 11K no otaentHbIM koM-
NMOHEHTAM COCTaBa B NMHUTLEBbLIX LIENAX MOXET BbI3BaTb pa3lIHYHbie
3aboneBanus. [logpoGHee 3TOT BONpoc paccMaTpuBaeTcs B riase 8.
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YSA3BUMOCTDH A SAINUILIEHHOCTD
INOAZEMHLBIX BO/I

6.1. CoBpeMeHHO€ COCTOsSIHNE
perdoHaNbHbIX HCC/IeI0BAHMI

Kak H3BecTHO, NOA3eMHBIE BOAB! BO MHOTHX pErHOHax sBagI0T-
cq Hanbonee BaXKHbBIM, 3KOJIOrHUECKH 6€30MacHbIM, @ YaCTO H eUH-
CTBEHHbIM HCTOYHHKOM NHTHEBOrO BOMOCHAOXKEHHS.

OpnnHako, 3HaYUTENIBHOE aHTPOIOreHHOE BO3IEHCTBHE HA OKpY-
KAKOLLY0 Cpeny, BKIfouas NOA3EMHbIE BOgbl KAK €€ KOMIIOHEHT, no-
CYXKUNO NPUYUHOH TOro, UYTO NMOA3EMHEIE BOALI B pAIE PErHOHOB
HelNb34 UCTIONB30BaTh 715 BOAOCHA0XKEHUSA. ITO OCOOEHHO OTHOCHT-
cq K HeryOOoKuM MOA3EMHLIM BOAaM BepXHEl rUapoHHAMUYECKOH

20HEK]Y

~F T AL AFL e

HM3meneHune kauecTBa NMoA3EMHBIX BOJ NMOJ BAUAHHEM YelOBeka
4YacTO BbIPAXKAETCH B yBEJIHUEHVH coiepKaHUsd pacTBOPEHHBIX TBEP-
JIbIX BELIECTB, & TAKXKE HEKOTOPBIX XMMHYECKHX 31EMEHTOB U CO-
enuHeHHil (xnopa, cynndaros, kanbliug, Mardug, kenesa, ¢gpropa #u
HEKOTOPBIX JPYTUX), B MOABICHUHU B MOA3EMHBIX BOJAX TOKCHUYHBIX
cyOcTaHUMi MCKYCCTBEHHONO NMPOHMCXOX/eHHs (hanpuMmep, nectu-
1IU10B, HEPTENMPOAYKTOB U PANMOHYKIUIOB), B U3SMEHEHHH TEMIIE-
patypb! U pH, B NOABNEHHH 3anaxa U uBeTa U 1.1. Bo MHorux paiio-
Hax BO3/ICHCTBHE YENIOBEKA Ha MON3EMHbIE BOJbl NpHOOPENO pErHO-
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Ha/lbHbIH XapakTep BCleacTBUe ob1Iero 3arpAa3HeHUs OKpyKaloLen
cpenbt, ocobeHHo 3arpa3HeHus atMocdepbi, MOYBLI U MTOBEPXHOCT-
HOTO CTOKA. YXyALlI€HUE KAueCcTBa 110/13€MHbIX BOJ1 0CODEHHO 3aMeT-
HO B MPOMbILUJIEHHBIX PEFHOHAX ¥ B paloHax WHTEHCHBHOIO NpH-
MEHEHHUA XUMHYECKUX YA0OpeHU . YXyalieHUe KayecTBa Noj3eMHbIX
BO/, B pe3y/bTare 3arpA3HeHUs npencmnnae'rca paxke 6onbieit onac-
HOCTbiIO, UCM HCXBaTKd BO4bi. B stux YCIOBHAX OXpaHa MOA3€EMHbIX
BOJI OT 3arpA3HCHUA CTAHOBUTCA ONHON U3 aKTYyalbHbIX 3a/1au.
KoHuenuus ya3BUMOCTH NOA3EMHBIX BOJ OCHOBaHA Ha Ipeno-
NOKEHHU U, YTO FeoNlornuyeckas cpeaa MoxkeT 06ecneuuTs HEKOTOpYIo
CTEINEHLb 3AlIUTHI NOA3EMHLIX BOA OT nnunon}mm H aHTDOI'lOI"EHHO-

ro Bo3aeicTBUii. TepMUH “yA3BUMOCTb MOA3EMHBIX BOA 1O OTHOLUE-
HHUIO K 3arpA3HEHHIO” Obi BBeAeH (paHUY3CKUM HAPOreoIOoroM
XK. Mapra (1968) B xoHue 60-x ronoB. [lepBas cuHonTHYECKas Kap-
T4 YA3BUMOCTH BOAOHOCHOINO MOPH30HTA MO OTHOLUEHWIO K 3arpss-
HeHHIO B MaciTabe 1:1000000 6bina onybnukoBaHa Bo OpanHuHH
(Albinet, 1970).

XoTH, KOHUEIUHMA YA3BUMOCTH MOA3EMHbIX BOJ CyHIECTBYET YXKe
TPU AECATUIIETHA, BCE elle He BhlpaboTaHO 4EeTKOro onpeaeneHus
3TOro NOHATHA. OHAKO LHMPOKO HCMONB3YETCH cleAylollee onpe-
Jaenedue; “Iloa ys3BUMOCTLIO NMOA3EMHBIX BOA NOApa3yMeBalOTCH
NPUPOAHDbIE CBOHCTBA CUCTEMbI NOJ3EMHbIX BOA, KOTOPbIE 3aBUCAT
OT CNIOCOOHOCTH WIIM HYBCTBUTENBHOCTH 3TOM CUCTEMbI CIIPABNIATL-
€% C NPUPOAHLIMH ¥ AHTPOMOreHHLIMU BoO3aciicTRUAMU” (Vrba,
Zaporozec, 1994).

Komurer no TeXHONOrMH AJi8 OUEHKH YyA3BMMOCTH NOA3EMHLIX
Boa npud Haunonansuom HUccnegorarensckom Komurere CILA on-
pEneNN YA3BUMOCTDb MOA3EMHBIX BOJ KaK TEHACHLUIO HIIH BEPORT-
HOCTh JOCTHXKEHUSA 3arPAZHUTENIAMH ONpeaAcIeHHO! KOHLEHTpallHH
B NMOA3EMHBLIX BOJAX MOCJe NONaaaHus B 30Hy HaJ BepXHHUM BOJO-
HOCHBIM FOpPH30HTOM. OaHaKo, 1no3xke, 3roT KoMureT Bbigenun nBa
OCHOBHbBIX THA YA3BUMOCTH: crieunduyeckas ya3BUMOCTh (UMeeT-
C B BHAY Kakoil-mubO KOHKPETHbI 3arpA3HUTEN b WIH HECKONbLKO
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3arpasHuTeneil) U npucylias ysa3BUMOCTb, KOTOpas HE 3aBHUCUT OT
CBOICTB M MOBEACHUA CNEMPUIECKHX 3arpsa3HUTENeH.
OcHoBOW KOHUENUHUH yA3BUMOCTH MOA3EMHbIX BOJ ABIAETCH
NOHUMaHHUE TOTO, YTO B Hexoropblx o6nacmx OGnarogaps oco6eH-
IpHpOAHBIX YCJIO BH U—lpt:“ (A€ BCCIro, reoiioro-ri
FMYECKHX) NOA3EMHbIE BOJbI JIETKO nonBepxceH BO3ACHCTBHIO 3a-

T TTANTAMY ORTTaINTOaG 11471 xﬁt\n‘ ee VvI43IBUMLIM N DOoTI™
n i1i1vo lUlVlJ aApJinngiva nunuUJ v yanapriivibiviri, a D AP

— HeT. [1o3ToMy MaBHLIM NMpPH OUECHKE €CTECTBEHHOM 3aLULLEHHO-
CTU W YA3BUMOCTH TOA3EMHbIX BOA ABNACTCA aHAIU3 KOHKPETHBIX
NpHPOIHbIX 0COOEHHOCTEH H3ydaeMoro pernona. Ucxoas us storo,
MOXKHO C(OpMYTHpPOBATL CNEAYIOUIHE ONIpeAeTIeHHS.

3auiMyIeHHOCTb NMOA3EMHbIX BOJ — 3TO CBOHCTBO NPUPOAHOH
CHUCTEMBI, 1T03BONAIOLLEE COXPAHUTL HA MPOTHO3HPYEMBbIH nepuon
COCTaB U Ka4eCTBO NMOA3EMHbIX BOA COOTBETCTBYIOLIMMH TpeboBa-
HUAM HX NMPAKTHYECKOr0 UCIMONb30OBAHHUA.,

[1poTHBONONOXKHBIA TEPMUH — YA3BUMOCTb MOA3EMHbIX BOJ. UeM
bonblie 3apUIEHHOCTL NMOA3EMHbBIX BOJ, TEM MEHbIIEe WX YA3BH-
MOCTb K 3arpsi3HEHHIO.

OueHka yA3BUMOCTH NOA3EMHBIX BOA K 3arpsA3HEHUIO ABIAETCH
0 CYUIeCTBY IMIPOreoNornyeckiM oOGOCHOBAHHEM Mep IO HX 3a-
UINTE B Pa3NMUHBIX TNPUPOAHBIX ¥ AHTPONMOreHHbIX ycaoBHaX. [lo
onbiTy paja ctpad (Poccus, CLUA, T'epmanus, Utanusa u ap.) Mox-
HO OCYU{€CTBHTb PETHOHANBHYIO OLIEHKY H KapTUpOBRaHHUE NPUPOA-
HOM YA3IBUMOCTH BONOHOCHBLIX TODH3IOHTOR, HG!’IOJ’II-:'!VPML!X_ ansa BO-
AOCHAOXKEHMA U UppUraluu. ITa O11eHKa o6bIYHO OCHOBAaHA Ha aHa-
nu3e u 00paboTke BCeX UMEIOUIMXCS THAPOTeONIOTHYECKUX JaHHbIX
1 NPEXJE BCEIO JAHHbLIX, XapaKTepH3yIouUX 3alUTHbIE CBOHCTRA
30HbI adpaiui.

OneHka yA3BUMOCTH MO 3EMHbIX BOJ K 3arpA3HEHHIO OCYLIECTB-
NseTcs B ABYX HANpaBNEHUAX:

— Ka4eCTBEHHAs OlICHKA TEPPUTOPHH, 3akIrovaroliascs B ornpe-
ACNEHHN CTENMEHN BIHAHUSA Pa3fIHYHLIX NPUPOIHLIX K AHTPOIOIEH-
HbIX (GakTopoB HA YA3BUMOCTb BOJOHOCHbBIX FOPH3OHTOB, YTO TO-
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3BOJIIET CPaBHWBATh PA3IMUYHBIC YACTH TEPPUTOPHH C TOUKH 3PEHHS
3alMIIEHHOCTH TOA3EMHBIX BOJ OT 3arpsa3HEHus.

— KOJIMYECTBEHHAs OLEHKA, 3aKAIOYAIOUIadCcsa B pacyeTe BpeMe-
HU (CKOPOCTH) NPOHUKHOBEHHSA KOHKPETHOIO 3arpsa3HuTeNs B BOAO-
HOCHBIH FTOPU30HT C YYETOM MPHPOAHBIX CBOMCTB BOAOBMELIAIOLIHX
¥ MEPEKPLIBAIOLIMX NOPOA W MHUTPALlMOHHBIX CBOHCTB 3arpsa3Hu-
TEn.

HMHbIME clioBaMM, clieAyeT pasnuuarb ABa pa3IMYHbIX MOAXO4a:
NEPBLIN — OLEHKA U KapTHpoBaHUE 3alllUTHBIX CBOWCTB UJIH YA3BU-

MOCTH NMOI3EMHBIX BOZ Kakol-1nbo TeppHTOpUM b€3 ydeTa XxapakTe-
PUCTHK M CBOHCTB KOHKDETHBIX 3arpa3HuTeNed U BTOpOH — oueHKa
M KapTHpOBaHME 3aUMTHBIX CBOWCTB MPUPOAHOI CUCTEMBI NpUMeE-
HUTENBHO K KOHKPETHOMY BHAY 3arpA3HEHUS.

PaccMOTpUM KpaTKo COBPEMEHHBIE METOAMUYECKHE MOAXOAbI K
OIiCHKE U KapTUPOBAHWIO ECTECTBEHHOM 3alMLLEHHOCTH OA3EMHBIX
BoJl. Kak yxke oTMedanocs, UCCIIE[i0BAHWS B 3TOM HalpaBNeHUH B
NOCJHEAHHE TOABl 3HAYUTENIBHO aKTUBH3HPOBAIHUCS.

[lepsbie MonbITKH B pa3paboTke METONOB OLEHKH YA3IBUMOCTH
NOA3EMHbIX BoA OblM mpeanpuHATHl B KOHLEe 60-X rogos. B Ha-
CTOsI[eE BpEMS CYU[ECTBYET OOJbIIOE pa3sHOOOpa3ne pa3NHYHBIX
CNOCOBOB OLICHKH W KapTHPOBAHHA YA3BUMOCTH NOA3EMHbBIX BOJ
(tabn. 6.1.1, cocraBneHa no aaHHbiM O.U. I'po3nosoii (1987)).

BONLIIMHCTBO METOAOOTHA OCHOBBIBAOTCA JIMOO Ha KaueCTBEH-

HOM. U0 Ha KOJUUECTRBEHHOM aHAnUu2e RIUIHUY Da3IUUHLIX dhak-

i l'l’ dAXINRYS LAARA IVNV/SLEIE L A RLERWSLY WAL AV EILE I LRPJALEKRFASREBFR IJWJIII 2 ARAFLLN ‘i}“l\

TOPOB Ha YA3BUMOCTb NMOA3eMHbIX BoA. OOLIYHO OUeHHBaeTcs cTe-
MeHb 3allMThl 6e3HANOPHLIX NOA3EMHBIX BOA MJIM BOJl BEPXHETr0 Ha-
NOPHOIO BOJAOHOCHOINO MOPU30HTA.

1pu onenke cteneny 3a1IMTH 6¢3HANOPHBIX I'PYHTOBBLIX BOJ pac-
CMaTpPUBAETCA TIPEKAE BCETO BIMAHME MOLIHOCTH M JIMTOJIOTHYEC-
KOTO COCTaBa NOPOJ 30HbI aspalyu, a B psAe METOANK YUYHThIBAKOTCH
TaKXXe BIHAHHE HA YA3BUMOCTb (PUIBTPALIMOHHBIX CBOHCTB BOZOHOC-
HOTO NOPU30HTA U €ro NMUTAHWA W JaHHbIE O JIMTOIOrHYECKOM Xa-
paKkTepe BOAOHOCHBIX MOPOJ.
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ABTOpEI psia METOAUK YUHUTBIBAIOT COpOLIMOHHBIE CBOHCTBA KaK
NopoA 30HbI a3palMH, Tak U BOAOHOCHBIX MOPOA OLEHHBAEMOIO BO-
JaoHocHoro ropu3onTta. Hanpumep, K. TlutseBa (1984) onpenenser
Kareropuu 3allidlieHHOCTH TOA3eMHBIX BOA, UCTIONBL3YA Crnienyab-
HYKO CXEMY, B KOTOPO# yuTeHa CNOoCOOHOCTb NOpPOA YAANATh (U3U-
KO-XUMHYECKHe 3arpa3HUTENH U3 TTOA3EMHBIX BOJ B pe3yibTare aj-
copbuHu, MOHHOTO 0OMEHa, OCAKAEHUA U Pa3NIOKEHUS OpraHu4ec-
KOTO BellecTBa KUCJIOPOAOM U MMKPOOpPTaHU3MaMU. ABTOPOM
BbIIEJIEHBI BOCEMb KAaTErOpHii 3aliHIIIEHHOCTH, BKJIFOYAIOLIME Xapak-
TEPUCTUKH COCTaBa, BOAOTIPOHMLIAEMOCTH U MOLLHOCTH MOPOA 30HbI

Kapra ysa3BuMocTy noasemMubix Bog @nanapuu (3anaanas bens-
rus), coctaBneHHas JHxoytoM u ['occenom (1990), ocHoBaHa Ha
aHajii3e JAHHBIX O MOIHOCTH U JNIUTONOTHU MOpPOA 30HbI a’paluu
cocTaBa BOnOHOCHbBIX nopona. Ha Kapre noka3sanel 16 y4yacTkos, xa-
paKkTepU3YIOIMXC KoMOuHauueH Tpex yKasaHHbiX (haktopoB. Ha-
NpuMep, y4acTKu BOJOHOCHOIO T'OPU30OHTA, CIIOXEHHbIE BBICOKO
NPOHHULIAEMBIMH CUJIBHO TPEMIMHOBATBIMH TOPOAAMHU, TIEPEKPHIBA-
HOLMMUCH CBEPXY MAJIOMOLIHBIM (A0 5 M) CloeM Xopouio GUIIbTpY-
FOLIUX MOPOA, CYMTAIOTCA HAUOONEE yA3BUMBIMU. Y4aCTKH, 1€ BO-
JOHOCHbIH TOPU30HT CIIOXKEH C NIMHUCTBIMU MECKAaMHU U CBEpXY Te-
PEKPBLIBAETCA ITIMHAMM, PaCCMATPUBAIOTCA KaKk HAUMEHEE YA3BUMBIE.

[IppMepoM KaueCTBEHHOM OLEHKHU 3aLUUMIIEHHOCTH BEPXHETO
HanopHOro BOAOHOCHOINO TOPU3OHTA ABIAETCS METOA, MpPEnJIOKEH-
Hblit Tonbabdeprom u IMaznoit (1984), BknouarowUil aHanu3 aByx
nokasaresei — MOUIHOCTH BEpXHEro BOJAOYMOPHOIO CIoS M COOTHO-
LIE€HUs YPOBHEH U3yH4aEMOro HAMOPHOrO BOJAOHOCHOIO rOpH30HTA H

2AATTANAINATIITArNN DRDLITIIMD KQ')T'OI‘II‘\!’\IJI‘\M DANMTAIINAIIATIN TMNINTII2ANLITAO n -
2w ANV LWLV DDIMA W U\JJ““IIUIJI'I\_?[U DUI,‘I‘UIIUUI'I\}[U lUlJZlJUl]lu- L 337

BUCHMOCTH OT COYeTaHUs ITUX ABYX (PaKkTOpoB, BHIAECNAIOTCA TPU
KJlacca HanopHbIX MOA3EMHbIX BOJ: 3alUILEHHbIE, YCIOBHO 3allii-
LIIEHHBIE U He3aLULLEHHBIE.

B. lN'onpabepr (1993) asngercs ogHUM H3 OCHOBHBIX aBTOpOB
OT€YECTBEHHON METOAOJIOIMH OLUEHKU 3allUIEHHOCTH MOA3EMHLIX
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BOJI, OCHOBAHHOH Ha GaNNbHOW OLEHKE BIUAHUA PA3IUUYHBIX NpU-
POJHBIX (PAKTOPOB HA YA3BHMOCTH NOA3EMHbIX BoA. I1pHu 3TOM Kax-
JIOMY U3 aHAJIH3UpYyeMbIX (PAKTOPOB NPUCBAUBAECTCA ONpe/e/ICHHBIH
fann B 3aBUCHMMOCTH OT CTENEHU ero BO34eHCTBUS B KOHKPETHBIX
NpupoAHbIX ycnoBuax. CyMMa 6ainoB XapakrepHsyeT onpeneneH-
HYIO KaTeropuio 3all{ilieHHOCTH MOg3eMHBIX BoA. HeM Oofbine 3ra
CyMMa, TeM JlyHille 3allUILeHbl OJ3¢MHbIE BOABI OT 3arpsA3HEHHS.
OcTtanoBuMcs Oonee noapoOHO Ha paboTe aMepUKAHCKUX yue-
Heix JI. Annena, T. bennetra, k. Jlena u K. He#iketTta, koTopbie B
1987 . paspabortanu cTaHAApPTU3UPOBAHHYIO CUCTEMY PErMOHAJIb-
HOM OIIEHKH YA3BHMOCTH NOJA3eMHbIX BOA K 3arps3HEHHUIO, MMOTY4YUB-
LIyi0 Ha3BaHue Drastic. ABTOpbI paccMarpuBaloT BIHAHUE Ha ya3BU-
MOCTb MOA3EMHBIX BOJ| CIEAYIOLUX NPUPOAHBIX (akTOpoB: MyOHHA
110 YPOBHs rpyHTOBLIX BoA (YI'B), nuTtanne nog3eMHbIX BOJ, COCTAB
M CTPOEHHe MoYBbl U BOZOHOCHOrO ropusonTa. Kaxabiit ¢pakrop
XapakTepu3yeTcs MOCTOAHHbIM 3apaHee OMpPEACTEHHBIM BECOBBIM
BK/14/10OM, HanpuMep, rmyOUHa 10 YPOBHS MOJ3EMHbIX BOA XapakTe-
pH3YeTCsl BECOM 5, a cTpoeHHe nouBbl BecoM 2 U T.4. lanee npume-
HHUTENLHO K KOHKPETHbIM reoJIor0-ruApore0JIori4eCKUM YCIOBHAM
yCcTaHaBIMBAETCA peMTHHT (BKIIak) kaxaoro ¢akropa. Tak, Hanpu-
Mep, pasjiddHble UHTEPBasbl MIYOHHb! O YPOBHS MOA3EMHBIX BOJ
(Bec (hakTopa 5) Xapakrepu3yoTcs pa3HbIMU 3HaYECHUAMU pelTHHra
(ryOuHa 10 5 M — ofauH peHTUHT, 5~10 M — gpyro#i peHTHHT H T.4.).
YMHOXas “Bec” Ha “peHTHHr” aBTOpbl MONYHaT “mokasaTesnp”’
(Number), koTopblii KOJMUECTBEHHO XapakTepu3yeT BIHUAHHE HA
y3BUMOCTb MOA3EMHLIX BOA olleHuBaeMoro ¢axrtopa. Cymma “no-
Kasareeii”, Ha3piBaeMas “JlpacTHK-UHEKC”, OTpaxXaeT COBOKYMHOE

; dha na OTOA A o
X yKa3aHHbIX (JaKTOPOB 1 0TOGpakaeTca Ha kapre. Kon-

[ ¥

KpeTHbIi NpuMep, 3aMMCTBOBAHHBINA U3 pabOTHI YKa3aHHbLIX aBTOPOB,
npuBejeH B Tabauue 6.1.2.

WUcnonb3ysa M3N0XEeHHbIH Bbillle TOAX0H, aBTOPh! BBIMTOJIHHUIH
KOMTUYECTBEHHYIO OLIEHKY YA3BHMOCTH NOA3EMHLIX BOJ K 3arpa3He-
Huio 1)1 GonbuiHHCTBa peruoHoB Tepputopuu CUIA u cocrasunu
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Tabauya 6.1.2

Ilpumep nenosinioBanus cucremsl Drastic nus onenxkn ys3saMoctTh
BO/10II0CHOrQ FOPHIOHTA

BMmenaiolmse nopoas: necyaHnki, H3BECTHAKH, O6o6menHuIe
CaHLEBATHIE H TOHKO3EPHUCTHIE NOYBbI XapaKTepHCTHKH
Jnanazoun nimMeHenya, - "
Tlapam COCTAB ROPOA BoH Peiitinr Tokazaren
pameTp Po. k02 hdnunenr
rnyouna no ¥YI'B, M 4,5-9 5 7 35
AHTaHHE, MM 101,6-177.8 4 6 24
COCTAB BONOMOCHOFO | TOHKME necuaHncToie 3 6 18
FOpPH3OUTA Nopoas!
COCTaB NotB CY FIMHOK 2 5 10
Tonorpagms, % 2-6 1 9 9
BAnanne Ba,no_znou NEeCYAHO-TIHHHCTLIC 5 6 30
30Hb! (30HbB! a3Palin}
koa(pdpuurent 0.15-15 3 3 9
bwibTpaLnY, M /cyr
JPACTHUK-UHAEKC 129

KapThl, oTpaxatouiue “J[pacTuk-HHAEKC”. ABTOpbI npoaenanu Ko-
noccanbHyto pabory no c6opy, ananu3y 1 0600LEHHIO HMEIOLLMXCS
(aKTHYECKUX AAHHbIX, OTPAKAIOIUX BIAMAHHE KOHKPETHBIX (ak-
TOPOB Ha YA3BMMOCThL M 3aLlUMIICHHOCTh MOA3EMHBIX BoA. OaHako
METO/IUKA OLEHKH H KAapTUPOBAHUSA YA3BMMOCTH MOA3EMHBIX BOJ, K
3arpasHednto (“Drastic™), He mony4una LWIMPOKOTO HCNONB30BaHHA.
BepoaTHO, 3TO CBA3aHO C €€ HEKOTOPbIMH OrPaHHYEHUAMU, cpenu
KOTOPBIX CNIEYET OTMETHUTD ClEAYIOLIHE:

~ “Drastic” UCNONb3yeT NOCTOSAHHOE 3HAYEHUE BECOBOI poJiu
dakTopa, (3apaHee 3anaHHbIA, Ha3HaYEHHBIH BEC), B TO BpEMA Kak
BKJ1a/] Kax<A0ro (hakTopa B KOHKPETHBIX NPUPOJHBIX YCIIOBUAX ABNSA-
eTcsa pa3nu4HbIM. Hanpumep, oHa 1 Ta xke riyO1Ha 10 YpOBHS IpyH-

TOBBIX BOA NO pa?.Homy BJIUAECT HA UX y5l3BHMOCTb B apunglx H l"y-
MUAHBIX YCNOBUSX. 10 O0CTOATENLCTRO NDUIAET pe3yNLTaTaM OleH-

—adm e AN m TRIR S SN SRS A SRS 3 NS BRI SSANTS S WA a Lea

KM 3allMIIEHHOCTH no “Drastic” ycioBHbIH xapakrtep;

— “Drastic” He pa3nenseTr (axkTophbl, BIUAOLUIHE HA YI3BUMOCTh
NOA3EMHBIX BOA K 3arpsA3HeHHI0 Ans O€3HaNnopHbIX U HANOPHLIX BO-
NOHOCHBIX TOPU3OHTOB, KOTOpBIE, KaK OyleT noKa3aHO HUXe, ABIs-
HOTCA Pa3HbIMH;
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~ HE O4YE€Hb NOHATHO, NOYEMY BIUAHUE TIOUBBl pacCMaTpPHBAETCA
NpakTHYeCKU ABAX/DI, KaK (hakTopa “CTpoeHME MOUBLI” H KaK OAHO-
N0 U3 KOMNIOHEHTOB (pakTopa “BIUAHHUE 30HbI adpanmyu’,

HecMoTpa na ykazanueie orpanudenus “Drastic” cnenyer pac-
CMaTpUBATh KaK NEPBYIO KPYNHYK paboTy, HanpaBneHHYIO Ha KOJu-
YECTBEHHYI0 PETMOHAIBHYIO OLEHKY NMPHPOAHOH 3alUIeHHOCTH
NIOA3EMHBIX BOJ, OT 3arpsi3HEHUS.

6.2. IIpunumnbl OEHKH H KAPTUPOBAHHUA
T

VI3BUMOC 013eMHELIX BOJ

Ys3BHM

3aU WEHHOCTD NOA3EMHBIX BOJ (unn, HA06OPOT, UX YA3BUMOCTH
K 3arpA3HEHMI0) 3aBUCHUT OT MHOTUX cbaKTopOB, KOTOpPBIEC MOXHO
noapasA€NuTb Ha TPpU IPynnbl: IpUPOAHBIC, AaHTPOMNMOINCHHLIC U (}m-
3uKo-xuMudeckue. [IpuponHeie d)aKTOpbl BKJTIOYAIOT: myouny noa-
3€EMHBIX BOJ, HAJIMYHE MONYNPOHHLUAEMBIX CJIOCB, MOLIHOCTL U
BOAONIPOHHUAEMOCTh NMOPOH, NEPEKPhIBAOMKX MOA3EMHbIC BOABI,
cop6unonmﬂe CBONCTBA NoOpoj, THAPOAMHAMUYECKHE YCIIOBUSA, Ofl-
peaenAIIHE HAaNpaBJICHHUE U CKOPOCTh (bl/Ulepal.lHH, TEMIIBI BOJO-
oOMeHa MoA3EMHbBIX BOJ pa3NHYHbIX MOPH3OHTOB. AHTPOMOreHHbIE
(bal(‘l‘opbl BKJIKOYAKOT: HAJIUYHKE H YCTIOBUA XPaHCHUA 3arpA3HAIOIWNHX
BCILIECTB HA NMOBEPXHOCTH 3E€MIIH, pacnpe,aeneﬂué no nJjouw@and CTo4-
HbIX BOJ, B TOM YHUCJIE C NOJEH OpOLICHMA, pa3/IMHHOrO poaa Hapy-
LIEHHA NOBEPXHOCTH 3€MIIH (CTPOUTEIbHBIE KOTJIOBaHbI, KOJOLIbI,
Kapbepsl U T.11.), ONpeAEN[OLUE BOIMOXHOCTb IPOHUKHOBEH S 3ar-

PA3HAIOWMX BELIECTB B BOAOHOCHDBIE NOPU3OHTHI. DUIHKO-XUMUHYeE-
cKue rhmc'rnnm XapaxKkTepu3yioT: nnnﬁnunuump U MUTPALUOHHLIE

LA 4.8 Swah 2 a2 a2 AARANS A EARARE N XK LVAEEA

CBOMCTBA 3arpA3HAIOIIMUX BEUIECTB M XapakTep B3auMoaeicTBus
MEXJy 3arpsa3HAIOUIMMU BelieCTBaMH, MOPOAAMH M MOA3EMHBIMH
BogaMu. Bece 3Tu hakTophl ClienyeT paccMarpuBarh NpH OLiEHKE ys3-
BHMOCTH MOJ3EMHBIX BOJ K 3arpa3denuio. OnHako, BbIOOP OCHOB-
HBIX (PAKTOPOB JJI PACCMOTPEHUSA 3aBUCHT OT KOHKPETHBIX MMApO-
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reoIOrMYECKHX H AaHTPONIOreHHbIX YCJIOBHI paccMarpuBaeMoit Tep-
PUTOPHH, LIENH UCCIIEN0BAHUA K MaclliTaba OLIEHOUHbIX KapT.

CnenyeTr OTMETHUTb, YTO [IPUPOAHBIE GaKTOPbI, ONPEAENAIOINE
yS3BMMOCTb TO3EMHBIX BOJl K 3arpsA3HEHUIO, ABJAIOTCA PA3IHYHbI-
MU 719 6€3HanopHbIX W HAMOPHLIX BOA. J{nsa Oe3HanopHbIX BOA Ta-
KHMH (pakTopaMu, B MEPBYIO O4YEPENb, ABAAOTCA: MOLHOCTh 30HBI
aspaiuu (Miv riybuHa 1o ypoBHs 0e3HanopHbIX BOA), JUTONOTH-
YyeCKUH COCTaB ITOH 30HBI, MUTAHUE NOA3EMHBIX BoA (0OBIMHO HC-
MOJb3yeTCs CpeAHEroqoBas BelWYMHA AUTAHUA 32 MHOTOJETHUH
nepuoa), BpeMs BoaooOMeHa NOA3EMHBIX BOJ, BOAONPOBOAUMOCTh
Oe3HanopHbIX BOACHOCHBIX ropu3oHToB. [lpn 3TOM cTeneHs Baug-
HUs YKa3aHHbIX (PAKTOPOB HA 3alMIIEHHOCTh MOA3EMHBIX BOJ ABJ1s-
eTCq pa3iiYHOM M 3aBUCHT OT KOHKPETHBIX Me0j10ro-ruaporeosioru-
YECKHX YCIIOBUH HCCEAyeMbIX TEPPUTOPUT.

XapaKTepUCTUKH CTPYKTYpbl ¥ APOHMIIAEMOCTH CTPOEHHUS H
(bHUIBTPAILMOHHBIX CBOMCTB 30HbI a3paliuy ABIA0TCA Haubonee BaXx-
HbIMH 111 OLIEHKU YA3BUMOCTH O€3HanopHBIX BOJOHOCHBIX FOPU-
30HTOB. OHAKO JaHHbIE N0 MPOHMIIAEMOCTH MOPOA 30HBI adpALUH
4acTo BeCbMa orpaHH4€Hbl. B 3THX ClTyyasx AJis pETHOHAJBHBIX Olle-
HOK aHAJIU3HpYeTCs JIMTONOTHYECKUIt cocTaB NOpoJ 30HbI adpalliH,
Ha OCHOBAHWY KOTOPOIO YCJIOBHO BBIAECNANOTCA pa3NUyHbie Karero-
PHH TIOPOA, HAPUMEDP, XOPOUIO MPOHHIAEMbBIE, MPOHKLIAEMbIE, TI()-
NyNnpoHHLaeMble, APAKTHYECKH HenpoHullaeMbie. BaxHbiM akTo-

varwh £ MAM aIMATIITIRS TTMIIMATITILIIMN LI mIzRfr s "I\ﬂﬂn\lt'l’? ATy A

})UM, UIJP\JJJ.U ADJLRILFLIV] lllJ}’lyUJJ,n_yl\J ]IIJDYIMUUID LIV ROV VI D IX DAL I
3arpA3HEHHI0, ABNAECTCA BENWYMHA UX WHQHIBTPALHOHHOTO MUTa-
HHA. JI19 KOJIWYECTBEHHOW XapakKTEPUCTHKHW BENHYHHBI MTUTAHUSA
MOTryT ObITb MCMOB30BAHBI PE3YNbTAThl PETMOHANBHOM OLEHKH H
KapTUPOBaHWUA NOA3EMHOI0 CTOKA B JI/C-KM? WK B MM B IOJ1.
AHanu3upys BIMAHHE NPHPOAHBLIX (PAKTOPOB HA 3aIUUIIEHHOCTh
noazeMHubix Boa, M. 3exuep, JI. Isepert u C. Kanen B 1991 1. BoI-
MOJIHAAY OPHEHTHPOBOYHYIO KOJIMYECTBEHHYIO OLIEHKY 3dIUTHBLIX
CBOHCTB Oe3HANOpHbIX U ¢1abOHANOPHBIX BOAOHOCHBIX TOPU30HTOB
teppuTopyn iTata KanudopHus ¥ COCTaBHIM KAPTY YA3BUMOCTH
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noja3eMusix Boa B Macuirabde 1:2000000. ITpu 3ToM BRugHiHE Kaxao-
ro ¢gakropa B 3aBUCMMOCTH OT KOHKPETHBIX MPUPOAHBLIX YCIOBUH
0603Ha4yanoch paziuuHbIMU “nokazarensmu’” (Numbers), KoTopbie
onpeaenannuch IKCAEpPTHLIM NyTeM. HanpuMmep, MolHOCTh Bajo3-
"o 30HbI 10 30 M — Number 3, ot 30 a0 60 M —Number 6; BenuuuHa
UHPUIBTPALUOHHOTO NUuTaHUs MeHee 15 MM B rog — Number 10, ot
15 1o 30 MM B rog — Number 8, ot 30 1o 60 MM B rog — Number 6 u
T.A. Takoil noOAX04 MpUAaeT HEKOTOPYIO YCIOBHOCTh NOJNYYEHHBLIM
BbIBOAaM. EcTecTBeHHas 3aliMIIeHHOCTh MOA3EMHBIX BOJ XapakKTe-
pusyetca cyMmoll nokasareneit (Numbers) u oToOpaxeHa Ha kapTte
(HKCHpOBaHHBIMH rpanauuamu (puc. 6.2.1, Bkneiika). Kpome Toro,
Ha kapTe crelyalbHbIMM CUMBOJNAMU NMOKA3aHO BIHUSHUE KOHKpET-
HbIX (PAKTOPOB Ha 3aLUIIEHHOCTh MOA3EMHBIX BOA. DTy KapTy cle-
JAyeT paccMarpuBarh Kak NEpBYIO BECbMa NMPUOIMKEHRYIO OLEHKY
CTeMeHU 3alUIEHHOCTH NoA3eMHbIX Boa witata KanudopHus ot
3arpsA3HeHU4.

B uenoM, aHanus BIUSHUA pa3nUyHbIX IPUPOIHBbIX (PAKTOPOB HA
3alUTHbIE CBOMCTBA O€3HANOPHBIX U c1a00HaNOPHLIX BOAOHOCHBIX
TOPU30HTOB NMO3BONAET CAENATh BHIBO/, YTO UeM O0JbLIE MOIHOCTS
BaJlI03HOM 30HBI, 4eM OoJiee MNOTHBIMU (MEHEe MPOHHLAEMBIMU)
NopoJaMU OHA CJIOXKeHa, YeM MeHbllle BeNM4HMHA UHPUNBTPALMOH-
HOIO NMUTaHKA W BeIMYMHA BOAONPOBOJAUMOCTH BOAOHOCHOIO NOpH-
30HTa, 4eM Oonbllle BpeMs BoJooOMeHa, TeM Ny dlle NpupoaHas 3a-
LIMIIEHHOCTb MOA3EMHBIX BOJ U, CleN0BaTeNbHO, MEHbIIE UX YA3-
BUMOCTh K 3arpa3HEHHUIO.

JI14 HanopHBIX NOA3EMHBIX BOJ OCHOBHBIMH [IPUPOJHBbIMU (pak-
TOpaMu, ONpeAENAOUIMMH UX 3aLIMIIEHHOCTD OT 3arpa3HEHU, AB-

TawnyrNna® CfinTLUINATITOSLITIIS \lnnbunffl fuannnnb\ MITSIIIDRDASAINTIYY DAY TTNALINS .
JIFLENT 1 Wil WAL IAIVLAAWELT W J lJUDﬂUlI \ll(lll\}lJUD} VAIAWIIIL PPUAWIVIVIEI U DUV IV W

HOT'O TOPU30HTA U BbillleNiexkallero 0e3HanopHOro BOJAOHOCHOTO
TOPH30HTA, ONPEAEAOLIEe BOBMOXKHOCTb MOCTYIIEHUS CBEPXY
3arpA3HeHHbIX BOJ; MOLIHOCTb H MPOHULIAEMOCTh (JIMTONOrHYECKUH
COCTaB) BEPXHENO BOJOYNOPHOIO IO, ONpeAeaiolie BO3MOKHYIO
BeJIMYHMHY [epeTeKaHusl CBepXy 3arpsa3HEHHbIX BOA; BOAONPOBOAU-
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MOCTb, BEIH4HHA WHPUABTPALIMOHHONO NMUTAHUA U BpeMs BoJ006-
MeHa OLIEHUBAEMONO0 BOJOHOCHOIO MOPH30HTA.
JocTaTouHO OYEBMHO, YTO MEPBLIE ABA U3 HA3BAHHbLIX (haKTO-

OR 9BRIGKOTCE onnhenendimumMy. NocCKOINEKY OHHU B r‘nnnwnun{"ru
ARV LEAKALLVREL Y (S W )

n
FVU Fa Jllllvlv’l vlll.lvHvdl’ VI\VUIUI\J W AREE LF¥ U\II\J ARAZNS W L KR

XapaKTepy3yHT NOTEHUMANbHYI0 ONacHOCTh MPOHHKHOBEHUSA CBEPXY
3arpsA3HeHHON BOABI B HANOPHBLIA BOAOHOCHBIM ropu3oHT. BecbMa
BaKHO MPH OLIEHKE YA3BHMOCTH HAMOPHOIO TOPU3OHTa MCIMOJIB30-
BaTh CBeieHUA 0 KoappuunenTe neperekanus. Kak uzBectHo, Koag-
duLyenT neperekaHus A npeacrasiger co0oit oTHolueHue KO-
(unuenta punpTpaund K, K MolHOCTH M_ BEpXHEro Boaoy NOPHO-
ro cios. Yem Gosblie MOIIHOCTb 3TOrO CJIOF M YEM MEHbLIE €r0
K03 duLYeHT GUNbTPaLMH, TEM BbILIE MIPHPOIHAA 3AILUMIIEHHOCTD
HaIOPHOT0 BOAOHOCHOTO ropu3oHTa. OJHAKO, 4aCTo JaHHBIE O KO-
3¢ ULHEHTE EpETEKAHUA OTCYTCTBYIOT. B 3THX Cllyyasx aHaJIW3H-
pyercs JIMTOJNIOTHYECKUH COCTaB 3TOro BOAOYNOPHOIO CJOA, KOTO-
pBIH ornpenengeT ero qmnb'rpaunonuble CBOMCTBA.

Do s iryirns Misnrza AT e AT IA"I ARA DATIITINTY
LI/ DLIV] IIPY[PUAHDINI l{}al\lUPUWl, UIIP\.«ADJ ZADVJILILIYIIVE OQLIFL ]

CBOICTBa Kak Oe3HANOPHbBIX, TAK H HAMOPHBIX MOA3EMHbIX BOJ, AB-
ngerca COpOLMOHHAsA CMOCOOHOCTh KaK BOJOBMELLAIOLIMX, TaK M,
0CoOEHHO, BbILIENEKAILMX MOPO.

B 3akmroueHue 3TOH mMiaBbl, NOCBALUEHHONW OJAHOW M3 BaKHEH-
mux npobrieM — oXpaHe noJ3eMHbIX BOR OT 3arpsA3HeH s, aBTOp CUU-
TaeT HYXXHBIM BbICKa3aTh HECKONIBKO cOooOpakeRuil MpUHUMITUANb-
HOI'0 Xapakxrepa.

1. CyuiecTBEHHBIM HE0CTATKOM PAaCCMOTPEHHOMN BbILIE METO-
NONIOTHH OLEGHKK NPHPOAHON 3aLUMIICHHOCTU TMOA3EMHBIX BOJ 5B-
NAETCA TPYAHOCTH U HEONPEAENEHHOCTb B OLIEHKE AeHCTBHTENBHO-
ro BKJ1ajia KaXkA0ro U3 paccMaTpUBaeMbiX (pakTopoB (MHBIMH CIOBa-
MM HX BeCOBOH ponn) B GOpMUpPOBAHUE 3AIUTHBIX CBOHCTB
noa3eMHbIX BOjI. [IpU 3TOM Herosib3yercs SKCNepTHbIN MOAX0, KOr-
7la Ha OCHOBaHMH UMEIOLLErOCs OnbiTa 6€3 KOHKPETHBIX KOJINYeCTBEH-

urLv nieuny anuuM dhartanan nnUuNasTCg GONLINTAG ROnL (v conT-
1Rl N UHUI AWS I UAll.ll'l \yul\ lvl}ul'l llt}.lHuU 1 wri AVAV ISP S EER O W) HVJIIJ \“ L AYA VN §

BETCTBEHHO, O0NbIag CyMMa OJLJIOB), a APYTUM — MeHbllIast. Takoi
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NOAXO/, NPUCY ULl BONBLUNHCTBY METOAWK, HCHONB3YIOUIUX OLieH-
Ky 1o 6annam, sBiseTcs KaueCTBeHHBIM U IPUJIAET pe3ysiETaTaM OLeH-
KH W KapTaM 3aulilleHHOCTH BeCbMa YCJIOBHbIH Xapakrep. 310 3a-
MEYaHHE OTHOCUTCS KO MHOTMM HbiHE BeCbMa MOMNYIAPHBIM METO-
AukaM, Bknodas Drastic, metroauky B. lonbabepra u ap. I[loatomy
COCTaBICHHE TAKOro poja KapT 3aulHUICHHOCTH clleyeT paccMmar-
pUBaTh TONBKO KaK NEPBblii, BECbMA BaXkKHbIH U HEOOXOAMMBIH 3Tan
KOJIMYECTBEHHOM OLEHKH YA3BHUMOCTH NOA3EMHBIX BOJ K 3arpssHe-
HUIO, KOTOPBIA MO3BOJIAET NONY4YUTH O0IIME pervoHanbHbie npea-
CTaBJIEHHsA O CTENEHU NMPUPOJAHOH 3aUIHUIEHHOCTH NOA3EMHBIX BOJ
B TOM HJIM MHOM paiioHe.

2. Bropo# stan, yacto 6osiee BakHbIi B IPAKTHYECKOM OTHOLLIE-
HHH, 3aKJII04aeTCA B OLIEHKE BPEMEHH, B TEUEHHE KOTOPOTro 3arpss-
HUTENb (MK 3arpA3HEHHbI HHQUIBTPYIOUIHHACS ¢ MOBEPXHOCTH 3€M-
MY NOTOK) AOCTHUrAET YPOBHA NOJA3EMHBIX BOA. DTO BpPeMs, a TAKKE
CKOPOCTb MHIPAILIMH 3arpA3HUTENS B BOAOHOCHBIH TOPHU30HT, MOTYT
ObITH OLIEHEHB! TONLKO NpH OoJiee JeTalbHbIX UCCIEAOBAHUAX, €CNH
UMEIOTCA JaHHbIe O COPOLIMOHHBIX CBOMCTBAX BaJ03HOM 30HbI U BO-
JIOHOCHOTO NOPU30HTA H 0 MUTPALIMOHHBIX NapaMeTpax. B aTHx ciy-
yasgx JJisg pacyeTa BpEMEHH, B TEHEHHE KOTOPOTro 3arpA3HUTENb JOC-
THUraeT BOJOHOCHOTO MrOPU30HTa, MOryT ObITh HCHIONB30BaHbI CyUle-
CTBYIOUIHE MATEMaTHYECKUE MOACIH H U3BECTHBHIE KOMNBLIOTEPHLIE
NnporpaMmbl, HanpuMep, TakHe Kak MoclieAHHe MOAMPHUKALNH
Modflow, CHEM, PATH, HydrogeoCHEM u npyrue.

B xauecTBe npyMepa HUCIONbL30BaHHS TAKOTO MOAX0/a AJist OLEeH-
KM 3aUlALIEHHOCTH NOJ3€MHBIX BOJ MOXXHO npUBecTH paboTy A. be-
noycosoii U O. 'anaktnoHOBO# (1994), B xoTOpOii BbINONHEHA pe-

NMANLIIAMTLIIAG NITAUYA 4 FAanTLaInADOAIIaN ')DI"TIIIIQUUAI‘TIJ AT NANMTIENAY.
2 FAVILG LG ViAwIlnG 1l l\ul.ll nyununnu SOALUIILINWILTIIV WL YL Vi l.;u.,u,nuu.l\

THBHOI'O 3arpsi3HeHH AN HEKOTOPBIX paioHoB EBponeiickoit yactu
Poccun. UccnenoBanus BLINONHANUCE 718 1ie3HA- 137 U cTpoHLing-90;
pacCUUTHIBANOCH BpEMS, B TEYEHHE KOTOPOTO 3TH PaJHOHYKIHAbI C
NOBEPXHOCTH 3eMIHN “NOHAYT” A0 3epKajia rpyHTOBBIX BOJ. 3aTeM
3TO BpEMs CPaBHUBAJIOCH C NEPHOJIOM NOJIYPAcnaja 3TUX paHOHyK-
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JIMI0B H BBIAEAANHCH TEPPUTOPHH, € PACCYUTAHHOE BPEMs MEHb-
liie nepuoza nojaypacnana (1.€. TSPPUTOPHH, A€ MOA3EMHBIE BOAbI
He 3alHUIEHBI OT PaIH0AKTHBHOTO 3apakeHUA), I1e 3T0 BpeMs 60s1b-
lie nepHoAa nosnypacnana B 1-2 pasza (OTHOCHTENLHO 3alUUIIEHHbIE
TEPPUTOPHH) ¥ TAE ITO Bpems Oosblie nepyHofa nonypacnajaa pa-
NUOHYKNUAOB GoJsiee yeM B 2 pasa (XOpowo 3allMIIEHHbIE TEPPUTO-
puH). B obliem Buze, BpeMs B TEUEHHE KOTOPOFO 3TH PAIHOHYKIIH-
Jbl MOTYT JOCTHYb BOJOHOCHOIO rOPU30HTA, NPAMO NPONOPLHO-
HaJbHO MOILIHOCTH MEPEKPHIBAIOLINX OTAOXKEHHH (MM MOLHOCTH
Baf03HO# 30HBI) U 3¢ dexTuBHON nopuctocTH nopoa (benoycona,

lanaktvoHoBa, 1994; 3exuep 1 ap. 1995).

3. CreneHb BAHUAHHA PACCMOTPEHHBIX Bbiille NPUPOJHBIX (aKTo-
pPOB Ha yA3BMMOCTH NOJ3EMHBIX BOJ ABAAETCA pa3nuuHOM. Tak, 1o-
CTaTOYHO OYEBHIHO, UTO A1 O€3HANOPHBIX BOJ OCHOBHBIMH (JaKTO-
paMH, onpeaesdiouiiMH BO3MOXXHOCTE NPOHHKHOBEHHS 3arpA3HH-
TeNsd B NOJA3EMHbBIE BOJABLI C MOBEPXHOCTH 3e€MJIH, SIBAAIOTCA MOUL-
HOCTb, COCTaB U COPOLHOHHAA CNIOCOOHOCTDL NOPOJ BAAO3HOM 30HBI,
a Ui HalOPHBIX — COOTHOLIIEHHE YPOBHEH (HanopoB) OLICHHBAEMO-
ro ¥ BblilIenexaluero 6e3HanopHoro (T.e. MOTEHIHAILHO NOABEp-
’KEHHOIO 3arpA3HeHHI0) BOJIOHOCHBIX FOPH3OHTOB U (HIIBTPALIUOH-
HbI€ CBOHCTBA paszaensoulero ux soaoynopa. [osromy pernoHans-
Hasl OlieHKa ¥ KapTHpOBaHHe YA3BUMOCTH NOA3ZEMHbBIX BOJ, JOJIKHbI
NPOBOAUTHECA OTAENBHO JJId OCHOBHBIX BOAOHOCHBIX FMOPHU30OHTOB,
BO/ibi KOTOPBIX HCNIOJIB3YIOTCA cefivac WiH UyﬂyT HCHIOJIb30BaThCs B
nepcneKkTHBe A7s1 BOAOCHA0XKEHHA WM A opoueHus. [1pn stom
Ha KapTax yAa3BUMOCTH MOMHMO KOJHYECTBEHHBIX XapaKTEPHCTHK
OTPaXKalOTCA TaKXKe 'HApPOoreosornyeckie yciaoBHsA OLl€HHMBaeMbIX
TEPPUTOPHiL U, Npexae Bcero, OCHOBHBIE GakTOphl (YCNOBHS), ON-

peaensiolive NPUPOJHYIO 3aLIMLIEHHOCTh NOA3EMHBIX BOJ OT 3a-
rpA3HEHMS.

4. Cnenyet MeThb B BUAY, YTO B HAPYLICHHBIX, 10 CPABHEHHIO C
€CTECTBEHHBIMH HJIH yXe CIOXKMBLUMMHUCA (CPOPMHPOBABLUIMMHCS )
YCJIOBHAMH, BIHAHHE OCHOBHBIX (PAKTOPOB HA 3alUHILEHHOCTb NOJ-
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3€MHbIX BOJ MOXKET 3HAYUTENILHO MEHAThCA. Tak, HHTEHCH PUKALHS
orbopa noA3eMHbIX BOA M3 OE3HAMOPHOTO MOPH3OHTA MPHBOJAHT K
YBETHUYEHUIO [NTyOUHbI 3a1eTaHus rpyHTOBbLIX BOJ (YBETHYEHMIO MOLI-
HOCTH BAJ03HOH 30HbI), YTO MEHAET (BO MHOIHX Cly4Yasx yiay4dlla-
eT) X 3aUlHUICHHOCTD OT 3arpA3HeHHA ¢ MOBEPXHOCTH 3EMIJIH.

MHas kapTHa npu MHTEHCHHUKaLMK BOAOOTOOpPA H3 HAMOPHO-
ro ropuszonra. Hanpumep, ecin B onpelleieHHbIX €CTECTBEHHBIX
YCIOBHAX MepeTeKaHHE CBEPXY B HANOPHLIA BOJNOHOCHBIH rOPHU3OHT
MOTEHUHANBHO 3arpsA3HEHHbIX MOAEMHBIX BOJ NPaKTHYECKH OTCYT-
CTBYET, TO B YCJAOBHAX 3KCHJyaraluu NPH CHH)KEHUH HANOPOB OlLie-
HHBAEMOro ropu3OHTa MOXKET NPOU30HTH H3MEHEHHE COOTHOUIEHHH
YpOBHEil HaNOPHOrO W BbILUEEXALIEr0 0€3HANMOPHONO0 FOPU30HTA,
4TO 3HAYUTENBHO YBETHYUT ONACHOCTh 3arpA3HEHUsA PAacCMaTpHUBa-
€MOro BOJIOHOCHOTO rOPH3OHTA B JAXE MOXET NPHBECTU K TOMY,
4TO OH M3 3AUIHMLLEHHOTO NMPEBPATUTCA B HE3aIUMUICHHBIH.

5. OnacHOCTh 3arpsa3HEHHs MOAZEMHBIX BOJ 3aBUCUT HE TOJIBKO
oT p DOHHHX (haK’TODOB OHDEHEJ’IHIO"IP!X RALIHUHIEHHOCTh NOAREM-
HBIX BOJl, HO TaKkXe U OT OOLIEr0 aHTPONOreHHOro BO3AEHCTBHA Ha
OKPYXaILLYIO Cpelly, T.€. OT COlepKaHH 3arPs3HAIOUIHX BEHIECTR
aHTPONMOr€HHOro Xapaxktepa B Okpyxawulei cpene. {nsa konu-
4YEeCTBEHHOH OLIEHKM OOUIEro 3arpsA3HEHHsA OKpYyXaiouieit cpebl
PEKOMEHJlyeTCs MCNOAb30BaTh MOJAY/b TEXHOMEHHOH Harpyskud m
(BbIpakeHHBIH B TOHHAX B IoJi HA KBaApaTHbI# KHJIOMETP), Npel-
cTaBagouinit coboit oTHolUeHUEe cpeaHero oObema BbIOpachiBae-
MBIX ©KETOJIHO 3arpA3HAIOIIMX BEUECTB, K IUIOIAAH HCCAeAyeMOoro
paiioHa.

J{ns XapakTepuCTUKH B3auMO1eHCTBHA 3arpA3HEHHA NOJA3EMHbIX

Ix SLEAVRL IATAN T A YTY X MNrvaAaATLDr D K‘ r‘r\nt ﬂ TEML M IT T /AAAYATITT T 1“0'7 ol

DUA Ul\lJ_ymal'ULLlﬁl"l UPUADI Ly».ivi, } UJ.IDAUC}JI IIPCAJIUII\HJI D 17207 1.
BBECTH MHJAEKC YYBCTBHTENBHOCTHU MOA3EMHBIX BOJI K 3arpA3HEHHIO
P, onpeznendeMsiii, kak OTHOLIEHUE MOAYJIA TEXHOTEHHOH HArpy3Kku
m K MMOKAa3arento 3allluui€HHOCTH MOA3EMHBIX BOA S, BBIpaXKEHHbIH B
undpax, r.e. P=mt/S (rae t — BpemMsa HaKOMJIEHHS ONpeAeTeHHOro
KOJIMYECTBA 3arPA3HAIOLIHX BELECTB HA OLIEHUBAEMO TEPPUTOPHH,
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B rofax). [lokasarenb 3alHUIEHHOCTH S ONpeaAenaeTca W3 CyMMBbI
Hup, XapakTepusyLX BAUAHHE OnpelieseHHoro ¢gaktopa (CM.
Boile). TakuM 06pa3om 4yBCTBUTENBLHOCTL NMOJA3EMHBIX BOJ K 3ar-
PA3HEHHIO IPAMO MPOTOPLIUOHANILHA AHTPONOreHHOMY BO3ICHCTBHIO
Ha OKPYXaloLLyio cpely U 00paTHO NponopLUOHANbHA NPUPOAHOH
331K LIEHHOCTYU o/13eMHbIX BoA. Mxjiexkc P noka3biBaeT B3aUMOCBA3b
MEXY 3arpasHeHHEM OKpysKaiolled cpejbl U BO3MOXHOCTBIO 3a-
rpsA3HEHHUA MOA3EMHBIX BOJ. JTOT HHIEKC MOXET ObITh TaKKe OT-
pa)KeH Ha kapTe 3allUIEHHOCTH NOA3EMHBIX BOJ B pa3iMuHbIX Irpa-

AallAX.

A Darar
V. 1 1

e
3eMHBIX BOJ OCHOBaHbl Ha aHanu3e W 00paboTke TOABKO HMElO-
LIMXCA TeosorM4eckKiX, r’MApPoNorH4eckuX U rHaporeooruueckux
JaHHBIX 0e3 NPOBEACHUA CNELMAbHBIX A0POrOCTOAIMUX OYPOBBIX,
ONBITHO-QUNBTPALMOHHBIX UNU NabopaTopHbix pabot. CneaoBaresns-
HO, 3TH UCCeA0BaHUA 00BIMHO HEe TPeOyIOT 60b1NX GHHAHCOBLIX
3aTpar.

Pe3ynbTarhl KOAHYECTBEHHON OLIEHKH H KAPTUPOBAHHA YA3BHMO-
CTH NOJA3EMHBIX BOJ K 3arpa3HEHUIO HMEIOT BAXXHOE NPAKTHYECKOE
3HaueHHEe. OHU MOTYT OBITh MCHOB30BaHb! B ClEAYIOUIMX Hanpas-
NIEHUAX:

— U1 pa3pabOTKH CTPATETUH UCII0Nb30BaHUSA U 3aLUThI IOA3EM-
HbIX BOJl B palioHax ¢ pa3nu4yHO# npupoaHoH yH3BHMOCTbI0;

— JJig 060CHOBaHHUA MJ1IAHOB pa3MeuieH|s U Pa3sBUTUA KPYNHbIX
NPOMBIIIJICHHBIX H CeJIbCKOX039HCTBEHHbIX INPOEKTOB C ONNACHBIMH
oTX04AaMH U CTOUYHBIMH BOJA3aMH,

— g 000CHOBaHNA MCHOJB30BAHNA NOA3EMHLIX BOJ AN8 BOJO-
CHA0XeHUd ¥ UPPHraluy U BLIOODA MECT ANd pazMelleHud BO/1033-

x. ;;l’r iz SALAXRXNE XX r AVA W B r AERERIE AFNTpANS Sia

60poB MUTLEBOH BOBI, TAIOKE KaK A/ NPOrHO3a H3MEHEHUs Kaue-
CTBA MOA3EMHBIX BOJ N0/, aHTPONOreHHBIM BO3JcHCTBUEM;

— IS4 THAPOreosnoruyeckoro o60CHOBaHUA Pa3NUYHBIX BOJ034a-
LIUTHBIX MEPONPHATHI;
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— s 000CHOBaHHMA BbIGOPA MECT J718 aKKYMYJIMPOBaHUA U Xpa-
HEHUSA CTOKOB.

OaHUM K3 BaKHEHWHX APAKTUYECKHX PE3yNbTAaTOB OLIEHKH H
KapTHPOBAHMUA 3ALIMUIEHHOCTH NMOA3EMHbBIX BOJ ABNAETCH BO3MOX-
HOCTb CPABHUTH PA3IMUHbIE TEPPUTOPUY B OTHOLUCHHUH 3aUIHLICH-
HOCTH NMOJA3EMHBIX BOJ OT 3arpsa3HEHHs M PEUIUTh, KaKas TEPPHUTO-
pus Jiydule 3al(UMIEHa OT 3arpsaA3HeHusd, rje cyllecTByeT Oonblas
OMacCHOCTh J/11 3arpA3HEHU CKBAXHUH, SKCHYATUPYIOLIHX MOJA3EM-
HYI0 BOJY A/ BoJloCHAOKeHHA, IJie B EPBYIO 04epelb HEOOXOAHMBI
BOJIOOXPAHHbIE MEPONPHATHS.

1[ OMe TN ATt IPQI“\"I“I'_I RAOATLUIT 1A
l\l.lUlVlU IVI Jird 1.1 i¥ivF ] 1

XO34HCTBEHHBIE OPraHu3alMH 114 1IAHUPOBAHNUS MEPONPHATHH 1O
YJYULUEHHIO 3KONTOTHYECKOH CUTYALIHH.

CBoeBpeMeHHas OLieHKA 3aLMIIEHHOCTH NMOA3EMHBIX BOJ 1103BO-
€T NPpUHATH HEOOXOJIMMbIE MEPH! 10 NPEJOTBPALICHHIO HEraTHB-
HOTO U3MEHEHHA X KauecTBa U 3arpsa3HeHus. Kak npaBuibHO OTMe-
yaet Vrba (Vrba, Zaporozec, 1994), ecnu ys3BHMOCTb NMOA3ZEMHBIX
BOJ| HE OLicHEeHa BOBpEMA M HE ONpejefieHa CTparerus UCNnojib30Ba-
HHA M OXPaHBI NOJA3EMHBIX BOJI, TO CTOMMOCTbL BOCCTAHOBIICHHA YXKe
3arpA3HEHHBIX MOA3EMHBIX BOJ OyleT HAMHOIO APEBLILIATHL CTO-
MMOCTb MEPOTIPUATHIA, HANPABAEHHBIX HA X 3aIUTY. OLieHKa H Kap-
TUPOBAHUE YA3BUMOCTH NMOA3EMHBIX BOJA AOKHBI ABNATHCA COCTAB-
HOM YacCTbIO MONUTUKU U CTPATErdd UCTIONL30BAHMA U OXPaHbI NOJ-
3€MHBIX BOJA KOHKPETHbBIX PETrHOHOB. 3TH paboTei A0MKHBI 6bITh
TECHO YBA3aHbI C OOLUM TEKYIlHM W MEPCAEKTHBHBIM I1JIAHOM OX-
paHbl OKpYXatole# cpeabl.
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BJIMAHHUE OTBOPA ITOJA3EMHBIX BOJ
HA OKPYXAKOIYIO CPEAY

7.1. Biiusinue Ha pe4HOH CTOK

Haub6onee 3na4uTeNIbHbIMU IKONOTHYECKHMH NOCAEACTBUAMHU
0100pa NOA3EMHbIX BOJ NMOMHUMO HMCTOLLEHUS HX 3aiacoB, CHHXKE-
HUS WX YPOBHS U 00pa3oBaHusA JenpecCHOHHBIX BOPOHOK ABIAETCA
U3MEHEHHE B3aUMOCBA3M MEXJY NOJA3EMHbIMH BOJaMU H TOBEPX-
HOCTHbIM cTokoM. TlocneaHnee 0cOOEHHO BaXKHO y4YHTHIBATH MpH
OLICHKE 3aM1acoB W DKONOrvyYeckux nocneAcTBUi paborsl HeperoBbix
B003a00pOB TaK Ha3bIBAEMOro “WHPUALTPALlHOHHOrO TUna”. Ta-
KWe B0J03a00pbl pacnojlaraioTcs BAOJb peK W MX IKCIUyaraliOH-
Hbl€ 3anachl MOYTH NONHOCTLIO GOPMUPYIOTCH 3a CHET GUIILTPALIUH
U3 peku. OueBuJHO, uTO paboTa Takux B0Z03a00pOB OKA3bIBAET He-
NOCPEJACTBEHHOE BIUSHME Ha peuHO# cToK. [103TOMY ecTecTBeHHO,
4TO BONPOCAMM M3YUYEHUS B3aUMOACHCTBUSA MOBEPXHOCTHBIX U NOA-
3eMHBIX BOJl B yCJIOBUSAX SKCIITyaTaniH NOCaeIHUX NOCBALLEHbLI MHO-
rOuHCclIeHHbIe HAYYHbIe UCCIeI0OBAHUA, MEXKAYHapOAHble KOHpepeH-

TIAA 1A CTARMTINTAUMELT
v VoKl y Mios.

Bnepsoie H3MEHEHNA MOBEPXHOCTHOMO CTOKA MO/l BIUAHHEM OT-
Oopa noJ3eMHbIX Boj paccMarpuBaituch B paborax C. Teiica (Theis,
1935). C. Telic aHanu3upoBan 3KCHAyaTalMi0 OAWHOUHON CKBaXKH-
Hbl C TIOCTOSHHBIM J1e6UTOM BONU3H COBEPLIEHHOH PeKu B Mpearno-
JOKEHHH ORHOPOAHOCTH NaacTa U OECKOHEUHOCTH €ro NpocTHpa-
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HUS B HANpPaBJIEHHH OT pexH. MHOrHe BONpoChl B3aUMOAECHCTBHS
MOBEPXHOCTHBIX M MOA3EMHBIX BOJA ObUIH BNEPBbiE TEOPETHUECKH
obocHoBansl M.C. Xantywem (1964), kotopsiii nokasana, 4To Mnpu
pacueTax MpPOHU3BOAHUTENLHOCTH BOA03a00pOB HEOOXOAUMO YUHUThI-
BaTh BJHsHME I'DAHHML BOAOHOCHBIX MJACTOB, MEPETEKAHHA M3 CO-
CEHHX BOJIOHOCHBIX FOPH3OHTOB U HECOBEPLIEHCTBO MHAPAaBIHUEC-
KOM CBA3M BOAOHOCHBIX MOPH30HTaX ¢ pekaMH. Ilozxke B paborax
E.JI. Munkuna (1973) u apyrux aBropoB ObLIO MoKa3aHo, 4To 6e3
HaAEXHOH OLIEHKM W3MEHEHUS MOBEPXHOCTHOIO CTOKA, BbI3BAHHO-
o 3KCnnyaraumeit noa3eMHbIX BOA, HeJb3sA 10CTOBEpHO 000CHOBATH
NEepPCNeKTUBHY0 NMPOU3BOAUTENBHOCTE OeperoBeix Bo03ad0poB.

B0o3M0XHO€E H3MEHEHHE PEYHOTO CTOKA, BHI3BAHHOE IKCITyaTa-
1{Heli Noa3eMHBIX BOA, ONpeAesIeTcs LedbiM PAAOM €CTeCTBeHHbIX
M aHTPOTOreHHbIX (akTopoB. Cpeau 3THX PaKTOPOB BaKHEHRIIHMH
ABJIAIOTCA:

— XapaKTep rUJpaBIMYECKOW CBA3M OIIEHMBAeMOro BOAOHOC-
HOrO rOpM30HTA € Pekoli B pa3Hble Ce30HbI I'o/ia, Onpeiensiouni
PEeXHM KU JIHHAMMKY MOJ3EMHOIO CTOKA B peky. XapaKkrep 3Tod rua-
PABAMYECKON CBA3H 3aBUCHT MPEXKAE BCENO OT COOTHOLLIEHHS YPOB-
He#i BOAOHOCHOI'O MOPH30HTA M PEKM KAK B €CTECTBEHHBIX YCJIOBH-
X, TAK ¥ B NEPHO/ IKCIAYaTAlHH NMOA3EMHBIX BOJ, COBEPUICHCTBA
(MONHOTBI) Bpe3a PEeKd B BOAOHOCHbIA FOPU30HT, a TaKXKe OT NMporny-
CKHOM CnocoOHOCTH 10Ka PEKH, ONPEENAEMON CTENEHBIO 3aHIHC-
TOCTH U KaJlbMATallU¥ pyClOBbIX OTJOXKEHHUIA;

— CE30HHAas H3MEHYHUBOCTh PEHHOIO CTOKA B TOJA0BOM H MHOTO-
fIETHEM pas3pese;

— XapaxKTep W BEJMUYMHA NMHUTAHUA W PA3rpy3KHd BOAOHOCHOIO 1o-

1ARAIITA NIAFTIIAITAG DAMMIAVIAITAG LIRMMAITalildia IAIANAITia N~ rralRoanmyeTin,
riouniQq, phJirnvhaa puoshMiuminue riovivnvrrriv riviiapenria v LvDwvpAnu=

CTH FPYHTOBBIX BOA B Pe3y/IbTATE CHHIKEHUA HX YPOBHSA NOJ BIUSAHH-
€M JKCIyaTaluHy;

— aebuT Bopo3abopa U paccTosHHE BOAO3ADOPHBIX CKBAXKHH OT
pycia peku;

— NPOJOJDKHTEALHOCTD H PEXKHM IKCIUTyaTallHH BOJ03a00pOB;

g



236 Thasa 7

— ¢unabTpaLMOHHBIE CBOIACTBA 3KCIUTYaTUPYEMOro BOJOHOCHONO
rOpU30HTA.

VYuyet 3Tux dakTopoB HEOOXOAMM MPH KOTHUUECTBEHHON OLlEHKe
NEepPCNEeKTHBHON NPOU3BOAUTENBHOCTH OeperoBbiX B0o03a00poB, a
TAKXe NPu onpeiesleHHH BOSMOKHBIX H3MEHEHUH PEUHOro CToKa Npu
IKCMIyaTaluu NoA3eMHBIX BOJ.

B 6onbiiuHCTBE CiyyaeB NpPH IKCIUTyaTallid NOA3EMHbLIX BOJ,
ruipaBnuiyecku CBA3aHHBIX C peKamu, NPOUCXOJAT U3MEHEHHUA peu-
Horo ctoka. OiHaKo XapakTep, HaNPaBReHHOCTh 1 MAaclITalbl TAKUX
M3MeHEHUH MoryT BapBHPOBaTb B O4€Hb IMPOKHUX Npeenax Ha pa3-
HbiX CTaaniax pauu1bl uu,uusauupuu DJlai‘Oﬂapﬁ WHCPLUHOHHOCTH
BOJIOHOCHBIX CUCTEM M3MEHEHHE PEUHOI0 CTOKA NPOABIAETCA Jlaje-
KO He cpa3y; OHO 3HAYUTESIBHO CIIIaKHUBAETCS M “3ana3/blBacT”’ BO
BpeMeHH. bonee Toro, B paae ciyuyaeB peuHOH CTOK MOXKET Jaxe
YBEAHUMBATLCA 3a cueT cOpoca B pexu MCNOJIb30BAHHBIX NOA3EM-
HbIX BOJA, KOTOpbie OTOMpAIOTCH K3 Oosee rnybokux BOJOHOCHBIX
FOPpH30HTOB, HE JAPEHHPOBAHHBIX PEKON HA UCCJedyeMOoil TeppuTo-
pHH, T.€. 'MIPABIMYECKH HE CBA3AHHBIX C pekoi. OTu 00cTroATeNb-
CTBa, @ UMEHHO MHEPLIMOHHOCTDb MOA3EMHBIX BOAOHOCHBIX CUCTEM H
BO3MOKHBIH cOPOC B peKy MCMOJb30BAHHBIX NOJ3EMHBIX BOJI, HE00-
XO0JIMMO YUHTHIBATEL NpH pa3paboTke Bonoxo31i#CTBEHHbIX DalaHCoB
OTJeNIbHBIX PerHOHOB Ha KOHKpeTHbIH nepuon BpeMeHu. Paspa-
OoTaHHblE B HACTOsALEeEe BpeMs METOJMYECKHEe NPHEMbI U MOAENH
NO3BOJIAIOT NPOrHO3UPOBATE BO3MOXKHBIE U3MEHEHH PEYHOIO CTO-
Ka, BbI3BAHHbIE IKCIUTyaTalluell moji3eMHbIX BOJ, C IOCTATOYHO Bbl-
COKOH JJI1 MPAaKTHKU TOYHOCTBIO. DTO, B CBOIO ouepeb, AaeT BO3-

MOXHOCTb 060CHOBAThH CHCTEMY YHNPABIEHUS NPOU3BOANTENLHOC-
TLIO OeperoRLIX BON02a00N0BR. He AONYCKAIOLYIO Im'rannnd\uuPr'mrg

2 AFLNS VU[JVI NTAFAFEL "VHV'J“VVIJ AFy BEW fANS ALY N LA KA Aw waws i

HJIH HenpreMJIEMOrO 1M pa3NHUYHbIX OTpacneil Xo3aicTBeHHOMH Jie-
ATeNbHOCTH (pbIOONIOBCTBA, CyAOXONCTBA, peKpPealuoHHbIX Lesnei)
CHWXXEHHMA pacxoia pek. B paae ciaydaeB npu NpoOrHo3HOM 3Hauu-
TeJbLHOM COKpPAlIEHWU MEXEeHHOr0 PeYyHOro CTOKa noJ| BIUAHHEM
IKCANyaTallMH MOA3eMHBIX BOJ MPUXOAUTCA NPeNyCMaTPUBarh cre-
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LHHaNbHble KOMINEHCALHOHHBIE MEPONPUATHSA, HATIPUMED, COOpYXe-
HHME PEryJMpyrolUMX NJIOTHH H Jp.

B 3aBHCHMOCTH OT COOTHOLIEHHS Pa3fUUHbIX HCTOYHHKOB (op-
MHPOBAaHHsA 3KCIIYaTALMOHHbLIX 3aMacoB NOA3EMHBIX BOA IKCIya-
THPYEMOTIO NOPHIOHTA, BEeTHYHHA BO3MOXKHOIO COKPAaUIEHHS Pacxo-
Jla peKy CHJIbHO MEHAeTCH BO BpeMeHH. Jlaxe B ciyuae, KOrJa oTou-
paemble NOJ3eMHBIe BO/bl B €CTECTBEHHbIX YCIOBUAX pa3rpyxaroTcs
TOJILKO B PEKH, MOBEPXHOCTHLIHA CTOK JJIMTEIbHBIA MepHoj BpeMe-
HHA MOXET MPAKTUYECKH He U3MEHATHCA.

[Ipu oueHke U3MEHEHHH PEYHOro CTOKa LUHPOKO HUCIOJIBIYIOTCH
rHAPOAMHAMHUECKHE METOABI Pacyera, BKIIIOHAOUIUe aHaNHTHYe-
CKHe, YKCJIEHHbIe U aHAJIOroBble METObI, NOAPOOHO OMUCAHHbIE B
cnelnanbHol nuTeparype (MuHkHH, 1973; Jlyknep, Lllectaxos, 1976;
Yepenauckuit, 1999). IMoaToMy B HacTosiiEM pa3fiesie IPUBOAITCH
TONBKO HEKOTOPBIE MTPUMepPbl H Pe3yNbTaTbl OTAENbHbIX OL€HOK BIH-
AHUS UHTEHCHBHOIO O0TOOpa NOA3EMHBIX BOJ Ha PEYHOH CTOK.

BecbMa noapoOHbii aHaK3 BIHAHHAS JKCITyaTalHy TOA3EMHbIX
BOJl Ha pedHoll cTok 6bin BhINONHEH 10.0. 3eerodepom ¢ xonnern-
MU (1991) B cBa3H ¢ pa3paborkoii “I'eHepanbHON cXeMbi 00beNH-
HeHHOil cucTeMbl BogocHabxeHUs I. MockBbel H MockoBckoii 06i1a-
CTH C MCHOJIH30BAHUEM TIOJI3EMHBIX MCTOYHHKOB”. TIpoBeAeHHbIE
pacueTbl H3MEHEHHS OTAENbHBIX COCTaBAAIOUIMX BOAHOrO OajaHca
KOHKpETHBIX pedHbIX OacceiiHOB peruoHa nokasaljii, 4yTo B pe3yib-
TaTe OTOOpa TOA3EMHBIX BOJ YBENHUMICA MPUTOK UX K BOAO3abO-
paM K3 BOAOHOCHBIX NOPHU30HTOB, PaCNpoCcTpPaHEeHHBIX 3a Npelea-
My Mockosckoii obnactu. TIpH 3TOM BO3MOXHO COKpauleHHe Noj-
3eMHOIO CTOKAa B PEKH, KOTOPOE 3a MEePHOJ IKCITyaTallHH MOXeT

0 ™
nocthus 30% OT eCTecTBEHHOrO NOA3EMHOIO NUTaHKUS pek. OnHako

peasnbHblii yulepd croky pek 50-TH npoLEeHTHOH 06eCre4eHHOCTH,
JAaxe 0e3 yueta cOpoca B pexu BOIBPaTHBIX BOJ, OyleT 3HAYHUTENbHO
MEHbLIIE.

B 6onbiieii creneny yulep6 cKa3bIBAETCA Ha peKax, ApeHHpPYIO-
IIMX HIDKHIOK TOJMULY 30HbI NPECHbIX BOJ, CIOKEHHY!O KapOboHar-
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HbLIMHU [OPOIaMU KaMEHHOYTOILHOTO BO3pacTa, K KOTOpOil npuypo-
HyeHbl OCHOBHbIE IKCINyaTHpyeMbie BOAOHOCHBbIE MOPHU30HTHI. [10
pacueraM 10.0. 3eerodepa ¢ coasropamu (1991), noazemuoe nura-
HHe PeK U3 ITHX MOPU3OHTOB 3a NEPUOA UX MHTEHCHBHOHN 3KCIya-
tauuu (60-80 neT) Mo CpaBHEHHIO ¢ €CTECTBEHHLIMH YCJIOBUAMH
cokparunock noutu Ha 50%. OxHako nocneHee yTBep)KaeHHe OT-
HOCUTCA K N0CTATOYHO KPYNHBLIM pekaM, TakuM kak Knasbma, Moc-
kBa, Oxa, rae NoCTOAHHO KMEeT MeCTO BeCbMa 3HaUYUTENbLHbIA ecTe-
CTBEHHbIH U TPAH3UTHBIA CTOK, KOTOPLIA N0 abconioTHOH BeAHINHE
BO MHOIO pa3 MpeBbillaeT COKpallleHHe MOA3EMHOIO MPUTOKA B 3TH
pexH. [1o3TomMy npu CpaBHeHUU BEJIHYMHbI COKPALICHHUA HO/3EMHO-
ro NUTAHHA DTHX PeK Mo RIUAHUEM JKCIINyaraliy NOA3eMHbIX BOJ,
CO CpeAHErofI0BbLIMH PacXxoaMi peK yluepd peqyHOMY CTOKY OKa3bl-
BaeTCHd BECbMa He3HauuTeNbHbIM. [ToguepkHeM, YyTo 3TOT ONTHMHC-
THYECKMH 1 BaXHBIK B NPaKTHYECKOM OTHOLIEHHH BbIBOJ OTHOCHT-
¢ TONBKO K NOCTATOMHO KPYNHBIM pekaM U K CpeJHeroq0BbIM pac-
xonaM pek. OiHaKo, B OTAeNbHbIE ME)KeHHbIE MePHOIbI MAJIOBOAHBIX
JIET COKpalleHHe peYHOro CTOKa B Pe3yNbTaTe MHTEHCHUBHOH IKCTI-
Ryaralyy APeHUPYEMbIX BONOHOCHbIX FOPU30HTOB MOXKET ObITh BECh-
Ma Cy LIIeCTBE HHBbIM, YTO HEOOXOAUMO YUUTLIBAThL NPU NPOEeKTHPOBA-
HUH Pa3HyHbLIX COOpYXEeHUH Ha pekax (ruApPOTEXHHUECKOE CTPOU-
TeNbCTBO, peKpealliOHHbIe COOpYXeHUI U Ap.).

3HaunTenbHbIe padoTbl N0 OPOrHO3Y BO3MOXHOIMO H3MEHEHHS
CTOKA MaJIbIX peK MeTOHaMUu MOJENNPOBaHUA BbINOJIHEHL! B beno-
pyccnu (Uepenanckuii, 1999a, 19996). Itu paboThl NO3IBONUAU Bbi-
AenUThL Hanbonee OMacHbIe C TOUKH 3peHHI COKpAlUCHHA CTOKA y4ya-
CTKU peKk U 060CHOBaTbL MEpPONMPHUATUS MO MPeAOTBPALEHUIO Hera-

TURHOM ROIMAOUIUA OTOONA MOATAMULIXY RONT U3 DayUN cTOK

FRAPLANJA NS LI/JRXLZIALXL/R uluuyu RANJAR I/ IVARALIL AN LN, 110G I.I\J TLEANVSEL Nl Wi

B otaensHBIX Cnydasx noa BAUSHUEM BoA00TOOpa B pe3ynb-
TaTe CylleCTBEHHOTO U3MEHEHHUA B3aUMOCBA3H HAMOPHLIX U BepX-
HUX Oe3HANnOPHLIX FOPHU3OHTOB MexAy CO00H U ¢ pekoit Habno-
JaeTcd aKTUBHU3AlUA re0JUHaMH4YeCKUX NpoueccoB B OeperoBoit
30He.
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Bce BbILiIen3N0OKeHHOE OTHOCUTENBLHO BO3MOXHOIO ylltepOa peuy-
HOMY CTOKY OT 3KCIUTyarailuy roJi3eMHbIX BOJ CrIpaBeANIMBo Oe3 yyera
BO3BpPATHOMO CTOKA, TO ecTh cOpoca B peKy MoA3eMHLIX BOJ Mocie
MX MCNoNb30BaHUA. Ecnu ke yuecTb, UTO 3HAUYUTEbHAA 4acTh HC-
Nojb3yeMbIX MPEeCHbIX MOA3EMHBIX BOJ 3aTEM CHOBa cOpachiBaer-
¢S 00BIYHO B peKy, TO yluiepd peyHOMy CTOKY OyIEeT mpakTU4ecCKkH
HUYTOKHBIM, [Tockonsky cOpoc Mcnonb30BaHHO#H BOABI YacTo Mpo-
MCXOAMWT HE B TOM MECTE, [IE NOA3EMHAA BOJA pa3rpyKanach B peKy,
BO3MOXHO IepepacnpeleNeHHe U U3MEHEHUE MEKEHHONo pexuma
CTOKa Ha OTAENbHBIX Y4acTKaX peKkH M0 CPaBHEHHUIO C eCTeCTBEH-
HbIM. JTO ABNIEHHE OCIOXKHACTCS COPOCOM B PEKY TaKKe UCNONb30-
BAHHBIX NOBEPXHOCTHLIX BOJ, UTO 3aTPyAHAET aHAIU3 U3IMEHEeHUS
PEYHOro CTOKA MOA BIUSHHEM OTOOpA noA3eMHBIX Bod. Ha otaens-
HbIX y4acTKax pek, 0COOEHHO B BEpXOBbAX MAajblX pek W py4qbeB,
HaboAaeTcs yBenu4eHUe pacxoia, BbI3BAaHHOE cOpOCOM B HUX
oTpaboTaHHbIX (MCMONBL30BAHHBIX) MOA3eMHBIX BoA (3eerodep u
ap., 1991).

3HauuTeNbHOE CHHXKEHHE pacXO0B PeK Ha y4acTkKax, rje cocpe-
NOTOYEeHBI KpYNHble BON03a00pbl MNOA3EMHBIX BOJ, 3a(PMKCHPOBAHbI
AHIMUHCKUMU CTleliuandCcTaMH.

[NonbcKkmne yyeHble NPHBOAAT UHTEpECHble NAaHHbIE O BIUSHUH
MHOronetHeil skcnayaraiMy MOA3€MHBIX BOA HA BOAHBIH PEXHM
bacceiina p. [lpame! (KoBansuuk, Kponka, 1993). 3aecs nox Bnus-
HueM ot6opa NoA3eMHbIX BOJ MOPHLIMH BbIPabOTKAMH 3HAYHUTENLHO
YMEHBUIMJICA PpAcXo[ OOHOTO M3 OCHOBHbBIX NPUTOKOB, KOTOPHIH pa-
Hee JpeHHpOoBall BOAOHOCHBIH MOPU3OHT TPHACa, a B HACTosAlLIEee Bpe-
M3l [TMTAET IPyHTOBbIE BOAbl. B 3TOM paiioHe BCie cTBHe 0Opa3oBa-

HUS9 IMVYOOKOU M IIUDOKON NTenneCcCUOHHON BONOHKY B Ihenenax K-

WAFAWRSEE Kk M—Illt.lvl\vll H“'"r"""""“ AdRANIrA l.lvt.lvl.llt 1 LF R rIVHUiI.W\ 7 BN

CIlyarupyeMOoTO BOAOHOCHOTO FOPHU3OHTA MPOU3OLUIN W3IMEHEHUS
KaK rMAPOAUHAMUYECKUX I'paHuL faccelina, Tak u obieit cTpykry-
pbl PEUHOrO CTOKA.

OtMmedaeTcq 3HAYUTENBHOE CHUXKEHME pacxoja pexU B palioHe
r. Tokuo, BLI3BAHHOE COKpallleHueM neOHTa POAHHKOB, HITH AaXe UX
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HCUEe3HOBEHHEM, MO BIMSHUEM HHTEHCH(UKALNK 0TOOpa IPpyHTO-
BbIX BOA.

Hurencudurkanus orbopa rnoa3eMHbIX BOA U3 BEPXHUX BONOHOC-
HbIX FOPU3OHTOB B 10T0-BOCTO4HOI uacTd [lpubperkHoi paBHHHBI
(CHIA) npuBena K yMeHbIICHUIO TTOA3€MHOr0 MUTaHUA peK U o3ep
yroro paroHa (Testa, 1991).

7.2. BiausiHHEe HA PACTUTENBHOCTD

Kak orMeuanocs Bbillle, B TeX paiioHax, rae B3aMMOCBS3b I10/1-

Ao
MHbBIX BOJ SKCINYATHPYEMbIX MNPU3OHTOB U BhIICHCKALIUX 0€E3-

HaMOpHbIX IPYHTOBBIX BOA AOCTATQUHO TeCHas, NOA BIMSHUEM BO-
JNOOTOOpA MPOUCXOAUT CHIKEHUE YPOBHA Oe3HANOPHBIX MPYHTOBBIX
BOJ. Takoe CHHXXeHMe YPOBHEH rpyYHTOBbBIX BOJ MOXKET CKa3arhCs Ha
coCTosHUM naHawagToB. CaMbiM 4yBCTBUTENILHBIM 2JIEMEHTOM JIaH-
AwagToB, pearupyolMX Ha U3MEHEHMe YpPOBEHHOH MOBEPXHOCTH
IPYHTOBBIX BOJ, ABJISAETCS PAaCTUTEILHOCTb.

BrnusHue CHUXEHUS YPOBHS MPYHTOBBIX BOJ HA PACTUTENHHOCTD
ornpenensgercs TeM, KakoH peXMM BOOHOIO NUTAHUA PaCTeHU mpe-
obnanaer — aBTOMOPGHBIA U rUAPOMOPGHBIA.

[Tpu aBTOMOPPHOM pexHUMe NMUTAHKMA KOPHU pacTeHUH He NOC-
TUralOT YPOBHA I'PYHTOBBIX BO/l MJIH BRICOTH! KANWJIJIAPHOH KaiiMbl U
pacTeHUs MONyYaroT BOAY TOJNBKO 32 CueT undmnyrpauuu atMocgep-
HOH BJIard B KOpHCOOPiTaeMBiPi CJIOH. T nyopma ﬂpOHHKHOBeHHﬂ KOp-
HeH pacTteHUil, CyMMUpOBAHHAA C BLICOTON KanWMIApHOW KaliMbl,
4yacTO Ha3biBaeTCA KputHiyeckoi rnybunol. Ecau myOuHa sanera-

HUA MPYyHTOBBIX BOjl GoJblile KPUTUUECKON ITTyOHMHbBI peXUM THTA-

HUY nacTeHUU BIarou arngercy a nwwngmhnmu T.€. IpeUMyHIeCTBEH-

------ PP i wriaass Boalsa aa rn SR W A Wrs SeAs LWL LaiFiivig Avnre REpseraivRy N 1 AW

HO 33 CueT UHOUIBTPYIOUIMXCA aTMOCHepHbIX 0cankoB. Eciu rny-
OMHa 3aneraHus rpyHTOBbIX BOJ MEHblie KpUTUYECKON rimyOuHbl,
3HAYUTEJIbHOE y4acTHe B NUTAHUM pacTeHUd MPUHUMAIOT IPyHTO-
BbI€ BO/1bI U TAKOW pexuM NUTAHUA pacTeHUI! HasbiBaeTcs rUApPO-
MOPQHBIM.
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Pe3ynbrathl MHOMONETHUX OMBITHBIX M KCIIEPUMEHTAJILHBIX UC-
cnenoBanuit (JKopos, 1992; 3eerodep u ap., 1991) ceuaerenscray-
10T, 4TO AJiA NOAABMAOLIEr0 60NbUIMHCTBA pacTEHUH Ty OUHa npo-
HUKHOBEHUS KopHed He npesbiltaeT 5 M. Taxk, B paiione [Ipuokckoro
3aroBeaHUKa B MockoBckoit o0nactu MakcuManbHas rnyOyHa npo-
HUKHOBEHUS KOPHe# AN COCHBI He TIpeBbIaeT 3 M (UL B OJHOM
u3 17 onpenenenuii oHa cocrasnser 3,9 M), ans nyba — 5,1 M, and
aMnel — 2,5 M, A58 Oepessl — 3,4 M, ang ocuHsl — 4,4 M. [1py 3TOM
OCHOBHas Macca KOPHEH HaxXOAUTCH B BEPXHEM Oy METPOBOM CJIOE,
T.€. B 30He UHTEeHCUBHOH HHPUNBTpaLMK aTMOC(EPHBIX OCaAKOB.

AHanoruuHsble pe3yabraThl ObUIM MOJIy4eHbl HA TEPPHUTOPUY Ap-
reAMHCKOro 3amnoBeaHHka, rae ans coceH 10—-15-nernero u 60—
65-netHero Bo3pacTa OCHOBHAs Macca KopHel Haxoaunach Ha Iiy-
6uHax coorsercrBeHHOo 0,4 u 0,8 M (Cyanuubiy, 1979).

AHaJIOTMUHBIR NOPANOK IyOUH MPOHUKHOBEHUSA KOpHe#d M3Be-
CTEH W INS TPaBAHUCTBIX U KynbTypHbIX pacteHuil. B.C. Kosanes-
ckuit (1994) ykasbiBaer Ha napabonuueckdit BUA 3aBUCHUMOCTH
NPOAYKTHBHOCTH DKOCHUCTEM OT IMyOMHBI 3ajieraHUs YpOBHS I'DyH-
TOBBIX BOA. DKCTPEMyM Takoi mapa®osnbl oTBevaeT ONTUMAJIBHBIM
rnyOMHaM 3ajieraHus YpOBHS IPYHTOBbBIX BOA B CpelHeM 3a NepHoj
BEreTaluu.

[To naHHBIM pa3IMYHBIX IKCHEPUMEHTAJILHBIX HCCNeAOBAHU On-
TUMAJIbHAA IMyONHA 3aNnerasys FPYHTOBBIX BOJ JNS XJONYATHUKA
COCTaBNAeT B cpeaHeM 3a Beretanuio 1,2—1,5 M, ansg 6onbluMHCTBa
OBOLHBIX KynsTYp — 01 0,7 10 1,5 M, 11 pyKXTOBLIX CafioB — 2-3 M.
MakcuManbHas npoayKTUBHOCTL XBOWHBIX NeCOB, UIMPOKO pa3BH-
ThIX B TyMUAHOH 30He BocrouHo-EBponeiickoit paBHUHLI, OTMEYa-

arsa TINU FIVALIIAaY namaraniaa
viva 1ipr 11y vrinaa a2QaJivi anria

CyTiecYaHbIX OTNOKEHHUAX.

Bricora KanuApHOro NOAHATHS BJIArk Ha MOBEPXHOCTHIO MPYH-
TOBBLIX BOJ| OMpPEAENseTcss MUTONOrMYECKUM COCTABOM [OPO. 30HbE
aspaumu. J{ng neckos pa3’HOro rpaHy1lOMETPUYECKOr0 COCTaBa OHA

MDT TV DI I <=;’) n LA D
OBbia BO 1,02,y M b
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u3Mensercs ot 0,1 10 0,5 M, Ans nerkux Cy rmuHKOB U TOPHAHUKOB —
1o 2,0-2,5 M, qns TAKeNbIX CyIMUHKOR — A0 3,0-4,0 Mm.

BeiilensnoxxeHHble JaHHbIE TO3RONA[IOT CAENATH MPHHLIMTHAND-
Hbl M BaXKHBIA B NpaKTH4eCKOM OTHOLUEHUWH BBLIBOJA: NpU ryOHHe
3a/leraHus ypoBHeil IPpyHTOBBIX BOA, MMAPABIAYECKU CBA3AHHbBIX C
3KCIUTyaTUPYeMbIM BOJOHOCHBIM TOPH3OHTOM, HiDKe KPHTHYECKUX
ryOMH cCHWKeHHe YpOBHel IPYHTOBBIX ROJI, BbI3BaAHHOE ROACOTOO-
pOM, HUKAK He CKa)keTCsl Ha pacTUTeNbHOCTU. MHBIMH CllOBaMU 3T0
03HAYaeT, YTO eCNH YPOBeHb IPYHTOBBIX BOJ B Mleckax rnybxke S M, a
B CYIMUHKaxX riydke 7 M, TO HAUKaKad CKONb YrOAHO MHTEHCHUBHAas
IKCMNyaTauus NOA3eMHbBIX BOJ He NOBJIMAeT Ha pacTUTe/IbHblE CO-
obitectBa. OgHAKO, 3TOT BHIBOA CHIPABEAJIUB TONBKO A THITUUHbIH
pacTUTENIbHOCTH I'YMUAHOI 30HBI M 30HblI YMEPEHHOIO YBIAKHEHHS.
Jlist pacTeHU# apyUaHOIO KJIMMara, HalpuMep AJis dBKajdmrTa, Kpu-
THYeCKHe rMyOHHBI, U, CNeA0BaTeNbHO, BIUsHUE BOA0OTOOpA HA Xa-
paxkTep PaCTATENLHOCTH DYNYT CORCEM HHbIMH.

[Tpu runpomopdroM pexriMe Braru Haulyullide yCIOBHA TIPO-
H3pacTaHUs pacTeHUH, KaK ANd eCTeCTBEHHBIX PUTOLEHO30B, TaK U
ANs KYJABTYPHBIX pacteHUH, HabmoaaloTes npu myOuHax ypOBHS
rpyHTOBbIX BoA OT 0,5 110 2,0 M. B 310M Xe UHTepRasie ryOHuH 00bIYHO
HaxoAUTCA U OCHOBHAas Macca kopHei pactenuil. [loaroMy nonwnxe-
HHe Uny NOBbIUIeHHe YPOBHEH MOBEPXHOCTH IPYHTOBbLIX BOJ OTHO-
CHTEJIbHO YKa3aHHOW onTUMAanbHOM MyOUHBI MOXKET OKa3arh Hera-
THBHOE¢ BIIHAHHE Ha paCTHTeJleOCTb

IlpuBeneM HekoTOpbIe MPUMEPHI HETaTUBHOIO BAHAHHA 0TOOpaA
MOA3EMHBIX BOA HA PACTUTE/LHOCTD.

BeHrepckue yuyeHble OTMeYatOT HCYE3HOREHHE PAAA PACTUTENb-
HEIX rhnnu Ha nnuﬁnpwnmw y4yacTKax BOJOTOKOB B NOPHEIX pailioHax

L ¥ ol AV LIRS R SRV AR SR A ANSAaa S AN AR A Ll e G _

6acceuaa o3epa banaroH, BeI3BaHHOE CHUXKEHHEM YPOBHEH KapCTo-
BOIO BOJJOHOCHOIO MOPH30HTA B pe3ysbTare MHTEHCHBHON OTKa4kH
WIAXTHBIX ¥ pyAHUYHBIX BoI. B pabore (XKopos, 1998) ykassiBaercs,
4yto B Huaepnanaax B nocneaHde AeCATUNETHS CHUDKEHHe ypOBHA
rPYHTOBBIX BOJ| HA HA3MEHHbIX Y4acTKax MPUBENO K NOTepsiM B pac-
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TUTEJILHOM ¥ JKUBOTHOM MHUpe Ha TeppUTOpUAX 3ano-
BeAHukoB. Pa3zpaboTaHbl npensioxeHUs Mo CokKpauleHUO otbopa
NOA3eMHBIX BOJA M3 AOHHBIX OTINOXEeHUH NMpUMOpCKoN 30HBI Hu-
JepJaHAOB 3a cYeT NpUBeYeHU BHELIHUX UCTOYHHUKOB BOJOCHA0-
KEeHUS.

BecbMa ciioxHas Y HanpsKeHHas CUTyalus, CBA3aHHAs ¢ UHTeH-
CHUBHBIM OTOOPOM NON3EMHBIX BOA, HabogaeTcs Ha ore Mcnanuu.
3nech B ycThe p. ['BanankBuBUp B pe3ylibTaTe KpyMmHOro BOA0OOTOOpa
noA3eMHbIX BOA MA0IIAAb O0NOTHBIX MAaCCUBOB CokpaTthnace ¢ 200
10 27 ThiC. ra, 4TO OTPHULATENLHO MOBIUAIO HA MeCTa QTAbIXa NTHUL]

npy Ticpeiacrax us Eppuupx B A\ppn:\.y H uépa"‘"" (' uke, }992)

B.C. KoBanesckuit (1994) oTMmeuaet, utO yBenUueHHe MOLUIHO-
CTH 30HB] a3pauud U riyOUHbI 3aeraHisl YpPOBHS MpYHTOBBIX BO/,
BbI3BaHHbIE JKCILIyaTtaued NoazeMHbIX Boj B aojvHe p. Ceep-
ckuit JoHel (Poccus) npuBeno K UCHE3HOBEHUIO U YCBIXaHUIO CTa-
PHUYHBIX Y NOMMEHHBIX 03ep, UCCYLIEHUIO IecOB, OCOBEHHO BepXy-
lIeK AepeBbeB, U3MEHEHHUIO BUAIOBOIO COCTABA pacTUTENbHOCTH. 1o
3TOM ke NPUYMHE YChIXAIOT KenpoBble POLIM B 3aMOBeiHUKe Ha Ypa-
nie, AyObl1 B patioHe JlebeanHcKoro kapbepa Kypckoi MarHuTHo#i aHo-
MaJiu, cajel B pailoHe . Kpacnonapa Ha CeBepHoM KaBkasze.

[Ipy skcnnyatauvy noa3eMHBIX BOj B JOJNMHAX peK apUmHOMH
30HBI, BbI3bIBaNOilled pa3BUTHE OOLIUPHBIX NeNpecCHOHHBIX BOPO-
HOK, BO MHOrMX palioHax otMme4yaercs rudeinb Baaromo0uBoi pac-
'THeTeHue Ppeato-
¢uTOB. 3HAUUTENLHBIN Yilepd BbI3BaN KPyNHbIH 0TOOP NOA3EMHBIX
Boja (okono 800 n/c) B mosiivHe NepdoAWYeCKU MepechiXaroilei
p. Kapakenrup (LlenTpansHbii Ka3zaxctaH). 3pech N0 AaHHBIM
M.A. XopnukaiiHeHa npoM30NO BEICKIXaHWe U OTMUpaHUe pacTH-
TeMBHOCTH U pe3Koe CoKpatileHUe ee TPaHCIUPALMOHHOIO pacxoaa.
HN3MeHeHue pexuMa BIAKXHOCTU B pelyibraTe CHUKEHHA ypPOBHA
IPYHTOBBIX BOA NMPUBENO K BbICHIXaHUIO NYIOBBIX TPaB Ha Mpuiera-
FOLIMX K BOA03a00py ydacTKaxX NONMHB] PeKH, a CTOK peKH pe3Ko co-

KpaThicH.
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H3BecTHBI Cnyyau, koraa oréop noa3eMHbIX BOJ MPUBOAUT K OCY-
LIEHUIO U aXKe HCYE3HOBEHUIO HU3UHHBIX 60NOT, YTO BbI3HIBAET YT-
HeTeHUe OONOTHOW ¢ayHBI U GnOpHl, OTMUPAHUE TUAPOPHUTHOM
6ONOTHOI PaCcTUTENHHOCTYA UNY U3MEHEeHUE ee BUAA.

B owsiBuieit ®PI" B cepenune 70-x ronoe nepuoa 3HaUUTENBHOTO
BOJI00TOOPA MOA3EMHBIX BOJl COBMAT C PAAOM 3aCyIJIUBLIX JIET, UTO
NPUBENO K CyLIECTBEHHOMY CHUXEHUIO YPOBHS NOA3EMHbIX BOJ Ha
OONBUINX TEPPUTOPUIX W, KaK Cle/ICTBHE, K U3MEHEHHAM B NaH/-
magTax ¥ pacCTUTeNbHOCTH. B 3TH e roasl BeCbMa HeraTMBHOE BJIH-
SHUE Ha PaCTUTENBHOCTH OKA3al0 3HAYUTENbHOE CHUKEHUE YPOBHS

IPYHTOBLIX BOJ, BhI3BaHHOE BOA0OTOOPOM B 3anajHoM bepnune

] l.l A1 LENJALFAFLLN ALIA JAFARLALLINY LN LANINS R WS rvl'l. l..l LEZIZAwS.

OpaHako cneayeT OTMETUTH, YUTO B pAJe Cly4aeB dKCIUNYyaTalus
MOA3EMHbIX BOA NPUBOJUT K APEHUPOBAHUIO NepeyBIaXKHEHHbIX 3e-
MeJlb U TeM CaMbIM OKa3bIBaeT MONOXKHUTENbLHOE BIHUSAHUE HA ypo-
alHOCTh TPAB Ha 3ANUBHLIX MPUPEYHBIX Nyrax U Ha UX BUAOBOH
COCTaB. Tak, Ha OTAeNbHBIX yyacTKax [IpUCyXOHCKOH HUZMEHHOCTH,
MUCKYCCTBEHHO CAPEHUPOBAHHBLIX B PE3yNbTaTe 0TOOpA MOA3EMHBIX
BOJl 1 MENHOPALIUY, KECTKass OCOKOBasi HU3KOypOxkaiHas pacTUTENb-
HOCTh CMEHMIACh COYHOM BBICOKOKaYeCTBEHHOH NyroBoi pacTuTenhb-
HOCTBIO CO 3HAYUTENBHO GoNee BoICOKOH ypoxaiiHocToio (KoBanes-
ckuii, 1995).

Ananus BnUSHUA U3MeHeHUS YPOBHEH MO/3eMHBLIX BOA Ha npo-
Iy KTHBHOCTb N€COB MOKa3bIBacT, YTO B nepeyBAaKHeHHON 30He 10-

* F‘hﬁﬂ 'I‘I' MNMAATISIMATIATIIZA TANMMNMITIM AMETITT h AATILITY T AT lPﬂ‘Il‘I'

HONHHUTCIBHOEC APCHUPOBAHUC TCPPHUTOPHH B PC3YNbTATC KPYINHLIX
OTKa4eK MOA3eMHbLIX BOA MOXXET HOBLICUTL OOHUTET neca, a B 3a-
CYLIUBbLIX 06NacTAX — MOHU3UTHL BIUIOTH A0 rHbenu neca.
MHOrouMCNeHHbIe TPUMEPD] BIUSHUSA WHTEHCUBHOW OTKAYuKU
MOA3E€MHBIX BOJl HA NTAaHAIUa(Thl ¥ PACTUTENLHOCTD PA3NUYHBIX Pait-
oHOB ['epManuy npuseaeHsl B BECbMa NoApPOOHOM aHAJIUTHYECKOM
0030pe A.A. Xoposa “IloazemMusie BoAbI M OKpyXaroilas cpena’”
(1995). Huxe npuBoastca Haubonee apkue NMpHUMepbl, 3aUMCTBO-
BaHHbIe M3 3TOro 0630pa. CnenyeTt NoayepkHy'Th, 4T0 ['epmManus aB-
NAETCA CTPaHOM, rae B Haubonee NOJHOM BUJAE MPOBOAATCSH KOMII-
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NEeKCHBIE HAaTypHbBIE UCCNEA0BaHUA 1 HAOMOACHHS (FKCIEPUMEHT ANb-
Hble padoThl, MOACTUPOBAHHUE, IPOTHO3HBIE PACUEThI U Ap.) NO OLEH-
K€ BJIMAHUA MHTEHCHBHOIO OTOOpPA MPYHTOBLIX BOA Ha pa3iHyHBIE
KOMTIOHEHTHI OKpYyXaroulei cpeasl.

Ha tepputopuu ®@ypbeprckoro nong B Hinknet CakcoHHH B pe-
3yJIbTaTe CHHOKEHUS YPOBHS MPYHTOBBIX BOJ MO/ BAAMSHUEM MX DKCII-
nyaTtauuy ObiN HapyUleH BOAHBIR PexxuM pacTUTeNnbHOCTH Ha 470 ra
necHbiX # 1400 ra nyrosbix miolafei, 4to cocrapiger 5,5% or Bceit
nnowany @ypbeprckoro nomis. 3aBUCUMOCTb YBIAXKHEHUS KOPHEO-
O6UTaeMoro CJosi OT NOHWKEHHUA MOBEPXHOCTH MPyHTOBBIX BOJ MO/
BIUAHUEM BoJoOoTOOpa unmocTpupyercs rpa¢ukaMy U3MEHEHHUS
BNAXHOCTHU NMouB 1o 105 tecToBbiM OOTaHUYECKHM MAOLIAKAM.
Boctounee r. @ypbepra 3a 25 sieT 9kCrlyaralMy NoA3eMHbIX BOJ UX
YPOBEHbL MOHHU3KJICH Ha 4 M, B pe3yjbTare 4ero MEnkKoocokoBoe 60-
noTo €15 BUAaMH pacTeHui MpeBpaTUIOCh B KJIEBEPHBIH NYT.

B nonuue p. Peiin (I'eccenckue nnaBHK) B nepnon ¢ 1964 no
1082 r oTMEUIHCE CAMBIE HUKUE YypPOBHU IPyHTOBBIX BoA. B at0T

Nepuon yBeluyeHHE BoA00TOOpa MOA3EMHBIX BOJ COBIAJO C PAIOM
Cyxux ner. B pesynbrare ObUTH OTMEUEHBI YTHETCHHE JECHOU PacTH-
TEJLHOCTH H NpoCeaHusd 3eMHOU MOBEPXHOCTH, BbI3BABLUKE MO-
BpexaeHus 3aaHui. CyMMapHbIil ylep0o, BKITFOUAIOLL AN OBpexae-
HHUA 30aHUH, YITiLL, )KENe3HbIX J0POT, YUlepd MI0J0BLIM KYJIbTYpPaM,
3aTpaThl Ha OPOLIEHHE U [NIAHKPOBKY B CENLCKOM X035iicTBE, ylepd
necy, oLeHHBancad B 16 MIH. HEeMEeLIKUX MapoK.

BecbMa noapobHbie JaHHbIE O CBA3H HA3eMHBIX SKOCHCTEM H, B
YaCTHOCTH, PACTUTENLHOCTU C MOHMWKEHHUEM NTOBEPXHOCTH IPyHTO-
BbIX BOJ, BbI3BAHHBIM HX 0TOOpOM, npuBOAUT A. JKOpOoB u MO Apy-
ruM palionam I'epManuu, rie NPOBOAATCH ClELHANbHbIE BECHMA
TLIATeJIbHBIE MHOTOJIETHUE HA0MIOACHUS 32 COCTOSHUEM OTACNbHBIX
KOMITIOHEHTOB OKpYXatollei cpelbl (BIIAKHOCTD MOYBBI, MOJIOXKEHUE
YPOBHS 'PYHTOBBIX BOJ B €CTECTBEHHBIX ¥ HAPYLIEHHBIX yCIOBUAX,
COCTaB M COCTOSHHE PACTUTENILHLIX COOOUIECTB, PEXHUM PEYHOIO

CTOKA U np.). ABTOp OTMEYAET, YTO MEXAHHU3M OLICHKH YYBCTBUTE b~
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HOCTH NaHAwadToB K CHUXKEHUIO YPOBHSA I'PYHTOBBIX BOA U pUCKa
U3MeHeHUH B napawadrax npu Bogoorbope Ob orpabotaH npu
MPOeKTUPOBAHUY HOBBIX BoA03abopos B ObiBiei OPI, rae pabouas
rpynna “Jkojiorus ¥ okpy»xarouias cpefa” B redyeHue 10 net Binon-
HUNa pAA NMPOEKTOB Mo eAUHON MeToAuKe. B pe3ynbTare 3TUX UCChe-
AoBaHUi chopMUpOBANIaCh METONMKA M CTPYKTYpa 3TanoB paboT 1o
OLIEHKE 3KOJIOTMYeCKOro pucka npu sonoorbope. Metoauka OCHO-
BaHa Ha aHaJIM3e BOAHOIO peKUMa MOYBEHHO-PACTUTENILHOTO CNOS
U Ha omnpeesieHUU pond B HeM ¢aKkTopa rpyHTOBOrO yBIAXHEHMUS,
Ocoboe BHUMaHUE yIeNnseTcsd N3YYESHHIO MAaKCUMaIbHOW BbICOTDI
KafuingpHOro NOAHATHSA /1A pa3sfuyHbIX Pa3zHOBUAHOCTEH MOUB,
onpeAeNneHU0 NojieBoi BIaroeMKOCTH M TNyOUHbI KOpHeoOUTae-
MOTO C/IOSi B 3aBUCUMOCTH OT JIUTONOrMU M MAOTHOCTH CIOKEHUS
NopoJl, aHa/IU3y BIAUSHUS OpraHMYECKOro BellleCTBa HA BJIAXHOCTH
nousb!l. [1py 31OM Ob1TH pa3paboTaHbl CXeMBI OLIEHKH YYBCTBUTENb-
HOCTH CeNIbCKOXO3SHCTBEHHBIX U NECOXO3INCTBEHHBIX TIoLaaei
K CHUXEHHMIO YPOBHS MOA3EMHbLIX BOJ, KOTOpPLIE YCHEIIHO UCHONb-
3yIOTCA TIPH OLICHKE BAUAHKA BOAOOTOOpa HA OKPYKAIOULYIO Cpeny,
M cny)ar o00CHOBaHUEM pa3iM4YHbIX NPUPOAOOXPAHHBIX MEPO-
MPUATUH.

B 3aknroueHue noayepkHEM, YTO OCHOBHBIMU MepONpUATUSIMH,
NO3BONAOINUMH NPEeJOTBPATHTH UM MUHUMU3UPOBATH HETaTHBHOE
BIUsHWE 0TOOpa NOA3EMHBIX BOJ Ha sKonaHAWABTH M pacTUTENb-
HOCTb, ABNSIOTCS yNpaBjieHUe PEeXHUMOM O0TOOpa MOA3EMHBIX BOA
KpYyHHBIMU BORO3a00paMy (BO MHOTUX CllydasiX — YMEHbLIeHHe OT-
6opa), UCKYCCTBEHHOE BOCMONHEHUE 3aMacoB NOA3EMHbBIX BOJA U pe-
ryldpoBaHye NOBepXHOCTHOIO CTOKA.

7.3. BiiMsiHHe Ha TIpOCegaHHe 3¢eMHOI NOBEPXHOCTH

B pe3ynerate ABUHXKXCHUA MOA3ICMHBIX BOJ MPOUCXOAUT MAaCCOIIe-
PEHOC U niepepacnpeacneHie BeUICCTB HENMOCPEACTBCHHO B TONIC
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3eMHOH KOpbl. BBIHOC pacTBOPEHHLIX BEUIECTB ¢ MOA3EMHBLIM CTO-
KOM mpejcrasnger coboi OaAUH U3 Haubonee BaXKHBIX TPOLECCOB
MHUTpaUMU XUMUYECKHX 3/IEMEHTOB, OTIpeAcsas Maciutadbl noa3em-
HOii aeHynauuu. KonwuyecTBeHHas olleHKa NOA3EMHON XHMHYECKOi
JeHyJallil OCYLIEeCTB/AETCA MYTEM pacyeTa KONMYeCTBa BBLIHOCH-
MBbIX MOA3EMHBIMH BOJaMU PacTBOPEHHLIX BelLECTB MM BpEMEHHM
CHUWXKeHHUS TIOBEPXHOCTH 3eMJIM Ha ONpeieNieHHYIO BelIMuuHYy (Ha-
npuMep, Ha 1 MeTp) NoA BNUSHHEM BbIHOCA pACTBOPEHHBIX BellleCTB
NoA3eMHBIMUY BOJaMHU. B ecTeCTBEHHBIX YCIOBHMAX 3TOT Tpollece
NposABNfAeTCA He OUeHb HarnsijHo. Tak, HanpuMep, Ha TEPPUTOPUH
IMpubantuiickoro apre3nanckoro daccerna Noa3eMHbBIMH BOJAMH B
eCTECTBEHHBIX YCNOBUAX BBIHOCUTCH exXerogHo ¢ 1 km? mnoluaau
npuMepHO 30 T PacTBOPEHHbLIX BELUIECTB, UTO BbI3bIBAET CHUXKEHHE
3eMHOH mosepXHOCTH Ha 0,008 MmM/ron. B uenoM, cHMxeHUe 3eM-
HOI MOBEPXHOCTU B €CTECTBEHHBIX YCIIOBUAX B pe3y/bTare Noa3eM-
HOro CTOKa nMpoOUCXOAHT MeANIEeHHO (MeHee, 4yeM Ha | MeTp Ha

100 ThiC. fteT) NOCTENEHHO U HE3aMETHO AJIA YenoBeka, M NpH Bcel

B&XHOCTH 3TOrO Mpollecca AJIS reOnoruyeckoro pa3BHUTHA 3eMJIH,
HUKAaKUX NPaKTH4eCKU 3HAYUMbIX HEraTHBHBIX NOCNEACTBUH And
NOBCEAHEBHOMN »KU3HH He HaOnwgaeTcs.

Jpyroe aeno — npocenadue 3eMHON NMOBEPXHOCTU B pe3ynbTare
OTKauK¥ NOA3eMHbLIX BOA, He(TH UNH rasa. Huxe paccmarpusaetcs
Oonee MoapoOHO MpocenaHye 3eMHOH TOBEPXHOCTH, BbI3BAHHOE
UHTEHCUBHLIM OTOOPOM MOA3EMHLIX BOJ, UTO ABNFETCH, KaK yXKe
OTMEYANOCh, OAHHM M3 MpOoSBiIeHUI HeraTiBHOr® BAMSAHUA WHTEH-
CUBHOM dKCHlyatalMu NOA3E€MHbIX BOJ| HA OKPYKaIOMIYO CPERy.

Kak u3sBecTHO, B palioHaxX KpyINHBLIX OTKa4eK TOJ3eMHBIX BOJ,
(popMUpyIOTCS OOUIMPHBIE HOHUXXEHUS NTbe30METPUYECKUX YPOBHEH
(nenpecCHOHHblE BOPOHKH), OXBATHIBAIOLIME YACTO MJIOUIAAN B Je-
CATKU U COTHM KBAApaTHBIX KUJIOMETPOB.

FlonunxeHue nbe3oMeTpHUECKUX YPOBHEH NOA3EMHBIX BOJ U U3-

A Y]
[ 'Y NaOsoITLITI
ACHCHHMA NINACTOBLIX AARICHHUH BLI3bIBAIOT U3MCHCHUA HANPAKEHUN

>
i

B FOPHBIX NOPOAAX, CKOPOCTeEil, a2 MHOrA U HanpaBAeHUH ABUKEHHA
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NMOJA3EMHBIX BOA, UTO YBEIUUUBAET UHTEHCUBHOCTH CY(PPO3UOHHBIX
H KapCTOBbIX NMPOLECCOB. B OHMX YCNOBUSIX MOHWKEHUS ypPOBHel
NPUBOAAT K OCEJaHUIO IOBEPXHOCTH 3eMJIH, a APYIHX — K 06pa3oBa-
HUro npoeanoB. Haubonee mupoko pacnpocTpaHeHbl OCeAaHUs Ha
TEX TEPPUTOPUAX, II€ MOA3EMHBIE BO/bI 3AKJIFOYEHBI B XOPOLLIO NPo-
HHLaeMbIX TNEeCYaHO-IPaBENUCTHIX MOpoaax ¢ HeOoAbIIOH CHxMMae-
MOCTbIO, KOTOpbI€ NEpec/iauBaloTCa ¢ IMHHUCThIMHU CJIabOnpoHM-
HaeMbIMH, HO XOpOLIO CXKMMaeMbIMU OTIIOXKEHUsIMU. TIpH oTKauke
CHMXKAeTCs Hanop NOA3EMHbBIX BOJ, YTO YBeAM4HBaeT d3pPeKTuBHOE
JaBJieHUE Ha CKeJIeT IPyHTa U NPUBOAUT K YIUIOTHEHUIO CXKU-
BEPXHOCTH.

B 3aBucHMMOCTU OT XapakTepa OTINOXKEHUH YNAOTHEHUE MOPOJ
MOXeT ObITb UNU NMPEUMYILECTBEHHO YIPYTI'UM, BOCCTaHABIMBAIO-
LUMCS TIPU DOABEME YPOBHSA, UAM NPEUMYILECTBEHHO MIACTH-
YeCKUM, TIPUBOASIIMM K HeoOpaTHMoil nepecTpoiike 3epHUCTOH
CTPYKTYPbI OTAOKEHM. BOAOHOCHBIE FOPHU30HTDI, CI0XKEHHBIE CKaJlb-
HbIMH OTJIOXKEHHSAMHU, MPaKTUYECKH HECKUMAEMbL. [aneyHuku, rpa-
BEAHCTbIE U MecCYaHbi€ MOPOAbLI CKUMAIOTCS Mano, HO YIUIOTHEHUE
MX POUCXOAHUT ObICTPO U UMEET YNPYIuii Xapakrep, T.e. Npu MOBbI-
UIEHUH YPOBHA NOA3EMHbBIX BOJ NMOPOABI B 3HAYUTE/NBHONH Mepe pa-
3yIOTHAIOTCA. OCHOBHASA YacTh OCEJAHUS NOBEPXHOCTHU CBA3AHA C
YIJIOTHEHUEM CIabONpPOHULUAEMbIX TAMHUCTBIX OTIOXKEHUH.

V EFOAIIL ITTAANIITIA TTATIANTO D DATAITASNITI. IV PWAIINALTITAY AAD ITTA AT ERXYY
JMCHBUICHHC HAIOpa B BUOAUHRUCHDBIX FoOpr3OHTAX CO34acT THA-
"t

pPaBIUYECKUIl IPAAMEHT OT NEPEKPBIBAIOLINX IAIKH U Apyrux cnabo-
NPOHUIIAEMBIX MOPOA BHYTPH BOJOHOCHOIO FOPU30OHTA K XOPOLIO
NPOHULUAEMbIM NOPOAAM.

YBenuueHUe faracHUs B cnabonpoHMLIAeMOM TJlacTe MPouc-
XOAUT CHayana B NOpoBOH BoAE U TOMLKO NO Mepe YAANECHUs BOJbI
NOCTENEHHO NepeaaeTcs ckenery cnadonpoHuiiaeMbix nopoa. Benen-
CTBUE MaNoOH rujpaBiUyYECcKOi NPOBOAUMOCTU ITHX MOPOA BEPTU-
KaNbHOE NepeMellieHHe BOAbI K NOCACAYIOLIee YMEHbLIEHUE NOPOo-
BOI'O JaRJIECHUA MPOUCXOAUT MEIJIEHHO.
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Hepeaxu cnyuau, xorga B kapOOHaTHBIX NOpOAAxX, CoaepiKallux
MpecHbIE NOA3EMHbBIE BOJbI XOPOLUEro Ka4eCTRa, pa3BUBAIOTCS Kap-
cToRO-Cy(o3roHHbIe Nporecchl. MexaHH3M 3TUX MPOLECCOB B YII-
POLICHHOM BHJ€ MOXHO NpEACTaBUTh cieayroluM obpasom. Kap-
OoHarHble NOPOABI B pe3y/bTaTe NEPEepbIBOR B OCAAKOHAKONIEHUH U
noa Bo3aeicTrMeM (PU3UYECKOrO U XMMHUUYECKOrO BbIRETPHUBAHUSA
OOBIMHO MPOHK3aHbI Ha 3HAYUTEbHYIO TNyOUHY MHOTOYHC/EHHbI-
MH TIOJIOCTSMHU U KaBREpHAMHU pa3M4HBIX pasMEpOR M KOH(uUrypa-
LIMid, 3ar0IHEHHBIMU B OCHOBHOM PbIXJIBIMH OTJ0XKeHUAMHU. [Tpu npo-
JIO/DKUTENbHON U MHTEHCUBHOHN OTKauyKe HAlOPHbLIX BOJA KapOoHar-
HBIX OTJIOXKECHHU I NPOMCXOAUT 3HAUUTENIBHOE YBeAUYEHUE CKOpOCTeH
¢unsTpauuu (B A€CATKU U COTHH pa3s). ITO NPUBOAUT CHa4aa K re-
pepacrnpe/ieNIeHHIO pbIXJI0ro 3aNoOAHMTENS, @ 3aTEM K €ro NoAHOMY
BbIHOCY. KpoBiist 06pa3zoBaBiiuxcs NyCTOT yHe HE MOXKET BblAEpkKaTh
Harpy3KH BbiLlEeXalliX BOAOHACBILICHHbBIX NECYAHO-IJIMHUCTBIX OT-
JOXEHUMH, YTO NPUBOAUT K MEFICHHOMY OCEIaHHI0 36MHOIt noBepX-
HOCTH.

OcenaHus 3eMHOH NMOBEPXHOCTH M MPORANbI YAaCTO NMPHUBOAAT K
ONAacHbIM NOCACACTBUAM. Tak, ocelaHusd 3¢€MHOH MOBEPXHOCTU MO-
TYyT BbI3BaTh MOATOMNJIEHUE U 3a0onauuRaHUe TeppUTOpHid, aedop-
MallMIO aBTOTPAcC, JKENEe3HOAOPOXKHOI0 NONOTHA, ROAONPOBOJHBIX
TpyO M IpyrUX KOMMYHHKaLUH, H3MEHEHHE YKJIIOHOR pycen pek, Je-
(opMalMi0 NPOMBILIAEHHBIX U TPOKAAHCKUX COOPYIKEHHUI.

A.A. KoHonnsuuer u E.H. Slpuesa (1983) onucbiBaloT MHOrO-
YMCNEHHbIE CyUau OCENaHUS W NPORAJIOB NMOBEPXHOCTH, BbI3RaH-
HbIX UHTEHCHBHOM JKCNNyaraiiueil noa3eMHbIX BOJ.

Ocenanue 3eMHOIT moRepxHOoCTU uiMpoko paizsuto B CLIA.
Ax.D. [Tonanpg (1981) otMeuaeT, 4To BeNHIHHBI OCeaHHii H3MEHSA-
1otcst ot 0,3 M B paiione r. CaBanHa (wurar Jxopaxus) o 9 M
3anaaHo# yactu AdonuHbl Can-XoakuH (Kanugopuus). B wirare Ka—
nuopHus obias NIoLaab OCeAaHus 3eMHON NOBEPXHOCTH 1OCTH-
raet 18 Toic. kM2, B nonune Caun-XoakuH HAGAKOnaeTCS OQHO U3 ca-

LR A S TREAA N 228 ALYEIALY AL SSY LS

MbIX 3HAaYUTECAbHBIX UIMCHEHUMH oxpy)!caromeu cpeabl, BbI3BaHHOC
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OTKa4YKO#M NOA3EMHbIX BOA. 3A¢Ch UMEETCA NOMTU 1,5 MAH. ra opo-
iHaeMbIX 3€MeJlb, NTOJIOBUHA KOTOPbIX OXRaueHa ocenaHueM. B atom
paiioHe CHIDKEHHE YPORHEH NOA3eMHBIX BOJ B pe3yjibTare WHTEH-
CHUBHOI# MX JKCNyaTrauuu JOCTUINIO HECKOJBKHX JAECATKOB METPORB,
YTO BbI3BAJIO MPOCA/IKK I'PYHTOR HA OTAC/BHBIX y4acTkax 10 9 M.
B KanudopHuu 3adUkcHpoBaHbl TPELLMHbBI NPOCEAAHUS TPOTAKEH-
HOCTBIO 110 3,0-3,5 kM. B pe3synbrare HepaBHOMEPHBIX NPOCAAOK B
OTJEeAbHBIX MECTaxX HapyLlaeTcs dKcniyaralus KaHajloB, BORONpPO-
BOJIOB, ROA03a00pHBIX CKRAXHH, YTO TpeOyeT 3HAUYMTENbHbIX (1HAH-
COBBIX PacxoloB.

B Cau-®paniiicko noBepxH
YTO MPHUBENO K Heoﬁxonumocm coopyxcemm U CUCTEMaTH4EeCKOTo
HapaILMBaHHUA CECUHANbHbIX 1aM0, 4TO6BI CAEpXaTh HACTYMNNECHUE
BOJ 3aJIMBA HA Cyly. B npumopckoit pasHuHe Jloc-AHxeneca yxe B
TCUCHHUE HECKONbKUX JECATHNCTHIF PUKCUPYIOTCA NMPOCEAAHUS 3EM-
HOM NOBEPXHOCTH O CKOpocThiO (0,7 cM/Tog. OTO BBI3BAHO KOMII-
NIEKCHBIM BO3NCHCTBHEM psAla Kak aHTPOMOreHHbIX (hPakTOpOB, Ta-
KMX Kak OTKaika HedTH, rasa U noa3eMHbIX BOJ, HATHETaHHUE Mpe-
CHbIX BOJA B paifOHaxX WHTPY3UM MOPCKUX BOJ, TaK U BIUAHUEM
COBPEMEHHON HEOTEKTOHMUKH.

B Mexuko ocenaHue 3eMHO NOBEPXHOCTH B Mpeaenax ro-
poaa 3a mocneauue 70 net gocrurno 10,7 m. B pesynbrare Obinu
MOBPEXIECHDI 31aHHsA, MOCTOBbIE, BOJONPOBOJHAS U KaHAJIU3ALUOH-
Had ceTH. JIBopeu M3AIHBIX MCKYCCTR, PACIONOXKEHHbIA B LEHTPE
ropoja, onyctuacs 6onee 4eM Ha 3 M HUXE YPOBHS OKpPYXArOLUX
yaui. JIns Toro 4to0bl NpeKkpaTHTh OCelaHHe, Kk ropoay NoABENH

MOBEPXHOCTHYIO BOAY M COKPATHIM OTKA4KY MOA3EMHbIX BoA. B Ha-
CTOd e RNEeM™a na'znnﬁn'n.mnm'rnq (‘I'IEIIHQI'ILI-HJP Menkl no vnnae-

- Mk mTEEA W w EE L E o ommomoaw -

lv’lu-\ l-'l-’v-l rF W Gy B AR LSRN § WX AAF AL AFE W rlll J llr“u
NEHUI0 OTOOPOM MOA3EMHBIX BOA M UCMONb30BAHUEM BOAHBIX pe-
CYPCOB.

I". Jluun B cBoeii OnecTamedi kHure “Boaa U ropoa”, W3JaHHOM
IOHECKO ewe B 1983 1., npuBOAMT ApKKE NPUMEPbI TECHOTO B3au-
MOZEHCTBUS BCEX KOMIOHEHTOB OKpYKaloIeil cpeibl, BKIo4as 00-
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LME BOAHbIE PECYPChI, MOA3EMHbIE BOZbI, TOBEPXHOCTb 3€MJH U Jp.
B 4acTHOCTH UM MOAPOOHO OMHUCAHbI re0JIOro-ruaporeosoruye-
CKUe ycloBUs BeHeuuH, rae HaboaaeTcs MeAJieHHOE U KaracTpo-
duveckoe norpyxeHue roposa B MOpE, BbI3BAHHOE 4pe3MEpPHBIM
U3bATUEM MOA3EMHBIX BOJ U3 BOJOHOCHLIX NJIaCTOB B COYETAHHUU C
BIUSHUEM NPUTTUROR A ipuatudeckoro Mops. [1punsaTbie Mepbi Obisn
Hanpas/ieHbl HA 3HAYUTENILHOE COKPALLEHUE OTKAYKHU TOA3E MHBIX BOJ|
B paiioHe . BeHenun u ucnosb30BaHME NOBEPXHOCTHLIX BOA p. Cu-
Ae. U ecnu B nepuon 1952—-1968 rr. cpeausisi CKOpoCTh NpoceaaHus
NOBEPXHOCTH 3€MJIH COoCTamnsna 5—6 MM B roa, TC B pelynbrare
'y'Mf:HBH]EHﬁﬁ OTKa4CK \HHL Eiff y OLLUX BO,HUJdOOprIX CKBd-
KUH Obi10 cokpaileHo Ha 60%) ypoBeHb» NOBEPXHOCTH 3eMJIH B Be-
HeuuM K 1975 . nognancs Ha 2 cM (Jlung, 1984).

AHanoruyHbie npobnemMbl XapaKTepHbl A7 MHOTHX KPYMHbIX
MPUMOPCKUX NOPOAOB, HHTEHCHBHO 3KCNJYaTHPYIOLKX NO3eMHble
BOJbL

MOXHO MpUBECTU U ApYrHe NPUMEPbI RIUAHUSA MHTCHCUBHOIO
oT6opa MOA3ZEMHbIX BOJ HA CHHXXECHMUE 3eMHOH NMOBEpPXHOCTH. Tak,
Mo JaHHbIM TeXHONOru4eckoro HHCTHUTYTa MHI0HE3MH, HauUMHAas ¢
1994 . B pe3ynbrare UHTEHCURHOMN IKCIUlyaTally MOA3EMHbLIX BOJ
noysa B I. Jxakapra npocena Mectamu go 0,5 M. 310 mpuBeso k
MOATArMBAHKMIO CONEHBIX MOPCKUX ROJl, 4TO BbI3bIBACT MOATOMICHHE,
a MecTaMH M paspylieHue OCHOBaHUM 3/aHUIA.

B Hacrosuiee Bpems B Mekcuke, Anonuu n CILIA u3BecTHO 60-
nee 150 pailoHOR, rne Npocajgku 3¢MHOH NMOBEPXHOCTU, BbI3BAHHbIE
MHTEHCURHON OTKa4KO# NOA3EeMHbIX BOA 1 pa3pabOTKoil MECTOPOXK-
JEHUH Nofe3HbIX HCKOTaeMbix, JocTtHry 10 M

Haske uHTeHcudUurkanug oTdéona NOon3eMHLIX B

HMII\V EAxE lvllvll?lll\uullll Vl\lul}u EANSLE FrlYRLER £ RIS,

C€30HbI ['0fia, HAaPUMEP. JIETOM JUI OpOLIEHUsA, MOXKET BbI3bIBATh
MPOCAJKH PbIXJIbIX FPYHTOR.

Ocenanue 3eMHOM MOREPXHOCTU HA TEPPUTOPHH AJITIORHAIILHO!
paBHUHbI (SImoHKUA) 6b110 06HapykeHO B 1973 . B BocbMuaecATbIe
1 Hadane 90-X rogoB npouleAuero CToneTus CKOpoCThb NpoceaaHus,

N1 R OTIA
A L% ~
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BBI3BAHHOIO CHH)XCHUEM HAMmopa NOJA3EMHBIX BOJ B pelyiabTare MX
OTKa4KH, JOCTUrasa B 3TOM pailoHe 2 ¢M B roj.

B Snonuu obwas nnouaab TEppUTOPHUH, ONYCTHBILIEHCS moa
BAIUSHUEM 0TOOpa MOA3EMHBIX BOJ HUXKE YPOBHS MOpS, 1OCTHUraeT
1200 xm2. B . Tokno B nepuoa ¢ 1900 no 1975 . oceganme 3eMHo#
NOBEPXHOCTU AOCTUITIO 4,7 M.

TIpuHATBIH B ANOHUK 3aKOH O BOJIE UMEET LEIbIO COKPAaTHTh OT-
00p NOA3EMHBIX BOA U YBETUUUTDL UCMOB30BAHUE MOBEPXHOCTHBIX
BOJ. B HacTosllee Bpems B paje pailoHOB SINOHUU NPOCEJAHUE 3EM-
HOH MOBEPXHOCTH yMEHbIUUN0CH Onaronaps 6onee paoHanLHOMY

oTbopv NoA3eMHLIX BOJ U YBEIHYeHHUIO NoTpebnenug BO4 U3 BOJO-

oTdopy 3eMHBIX BOJ U YBENUYESH! TpebneHus
XpaHuUuLL.

B r. baurkoke (Taunanja) 3sHauuTeNbHOE CHHUYKEHHE MOBEPX-
HOCTH 3eMJIK, 00yCNOBNEHHOE dKCILTyaTalueil NoA3eMHBIX BOJ,
orMmedaetcs ¢ 1960 r. B Hacrosiee BpeMs 3nech paboralotT OKono
15000 Bonpo3a6opHBIX CKBaXXUH, OTOUpPAIOIMX BOAY M3 HAMOPHOTO
recYyaHo-IrpaBUHHOrO BOJOHOCHOTO I'OPU30HTA, NMEPEKPLITOrO ITH-
HaMHU.

B Kurae B pe3ynbsTare MHTEHCHBHO#MN OTkauku NOA3EMHbBIX BOJ Ha
MOBEPXHOCTH 3eMJIM 00pa3oBaiuch TPeLMHbI iKMpUHO# 10 0,5 M.

[Tpocanku 3eMHO# NOBEPXHOCTH, BbI3BAHHLIE OTOOPOM NMOA3EM-
HbIX BOJl, OTMe4eHbI Takke B Manaiiuu.

B HekoTopbiX palloHax Npocajku 3eMHON NOBEPXHOCTH OXBa-
THIBAIOT 3Ha4MTENbHbIC Moliagd. Tak, Ha TaliBaHe mpocenaHue
IPYHTOB, BbI3BAHHOE HEKOHTPOJIUPYEMBIM OTOOPOM NOA3EMHbBIX BOJ,
OXBaThIBACT TEPPUTOPHUIO B 250 KM%, a MaKCMMalIbHOE MpoceJaHue
aocturaer 2,5 M. Bronb npubpexxHbiX paBHHUH OCcTpoBa QUKCHUPY-
I0TCS UHTPY3UH MOPCKUX Boj. [TpoBoasATcs MeponpUsITHUS MO COKpa-
lHieHH0 0T6opa NOA3EMHbIX BOJ B OTIe/bHBLIX palioHax.

B psne paiioHOB npoceaaHue 3eMHOH MOBEPXHOCTH, BbI3BAHHOE
MHTEHCUBHbIM OTOOPOM MOA3EMHBIX BOA, MPHBOAUT K pa3pyLIeHHIO
CYIHECTBYIOIHMX MPAXKAAHCKUX U NPOMBILIJIEHHBIX COOpyx)eHuH. Ta-

KHe Cllyuau U3BECTHbL, HanpuMmep, B I. KanskyTta (MHAu), rae oTMe-
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4YeHbl NOBPEXACHHS 34aHU#, BbI3BAHHbIE MPOCEJAHHEM MMOBEPXHO-
CTH 3€MIIU co ckopocThio 1,4 MM/roa.

OnacHOCTb MHTpPY3UH MOPCKMX BOI, Hapsagy € OCEJaHUEM 3EM-
HO# MOBEPXHOCTH, BO MHOTMX MPUMOpPCKUX palOHAX MPHBOAMT K
HEO0OXOAMMOCTH OrpaHUyYMBaTh OTOOP NOA3eMHbIX BOA. Takas onac-
HOCTb OTMeuyeHa B NnpuUMopckux paiionax KanudopHuu, Ha octpo-
Bax 3eIeHOro Mbica, Ha nobepexse Mekcukanckoro 3anusa B CLLA,
B psiae ropogos Mranuu u MHOrux gpyrux paionax. Marpysus Mmop-
CKMX BOA NLipuBeJNia K HEraTUBHbIM U3MEHEHUAM KayecTBa MOA3EM-
HbIX BoA Ha nobepexbe M3paund. Bo MHOrux npubpexHbix paiio-

mnav A BIMUHA nIrtttanmm nAT - ATAATT LN
Iiasn MriiJivin v D]\-'! IIPUUJI\AVIG DlUlJll\\fI’ll’lll. UUJIUI’IDIA DU,LI, B DU"

AOHOCHBbIE rOpU30HTHL. Tak, Ha BOCTOYHOM mobepexxbe AHIMHUU
HabnmoaaeTcs BTopKeHUe MOPCKUX BOA B BOAOHOCHBIH F'OPU3OHT
MeJ1a, HHTEHCHUBHO 3KCMTyaTUpyeMblil 1N NUTHEBLIX U NpOMbILLIJIEH-
HbiX HYX1. CnequaiucTaMu peKOMeHAOBaHbl MEPONpHUATHUS 1O CTa-
ounusaluu orbopa BoAbl ¢ LENbIO NPeAOTBPAILCHHUSA AabHEHIIETO
BTOpPXEHHUS MOPCKHUX BOII.

HMHTeHCUBHBIN MOATOK COMEHBIX BOJ B IKCMyaTHpyeMble BOAO-
HOCHble TOPU3OHTHI OTMeueH Ha nobepexbe wrara KauneneHn (As-
CTpaiusl), rae BOgoOTOOp MOYTHU BABOE NMPEBBILIACT COBPEMEHHOE
MHQUILTPALIMOHHOE TTUTAHUE.

OJHUM U3 OCHOBHBIX U, BEPOATHO, IPAKTUYECKH €JUHCTBEHHBIM
cnocobom 6opbObI C NpocenaHueM 3eMHON MOBEPXHOCTH ABNAETCA

COKpallCHUC OTUGpa noA3C¢MHbIX BOJ M3 JIKCNNYATUPYCMbIX TOpu-
30HTOB U BBEJCHHME NMOCTOSHHOTO MOHMTOPHMHIA 32 YPOBHEM I'PYH-
TOBbIX BOJl U COCTOSHUEM 3eMHO# noBepXHOCTH. Tonbko pa3zpabot-

Ka CTPOruX NpaBu/ KOHTPOIUPYEMOro oT0Opa noa3eMHbIX BOj NO-
3BONAET NPEAOTRPATUTEL UM CHU3UTL OTPULIATENIBHLIE MOCNEACTRUS

paboThl Bon03a60poa TaM, rae reoaoro-ruaporeonoruyeckue ycno-
BUS CIIOCOOCTBYIOT pa3sBUTHIO NPOLECCOB MpOCeaHus 3eMHO no-
BEPXHOCTH U (UNU) UHTPY3UU MOPCKUX BOJ.

Haubonee HarnsggHbiM npuMepoM Gopbbbl ¢ MpoceaaHueM 3eM-

HO MOBEPXHOCTH U BHEAPEHUEM MOPCKHMX BOJ ABJAIOTCSA paboThl,
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nporeaeHHbie B wtare Texac (CLLA). B r. XbtocToHe 3a 40 net uH-
TEHCHMBHOM 3KCHJyaralliy NOA3EMHBIX BOJ NNpOCEeAaHHe 3EMHOM No-
BEpXHOCTH B OTAENbHbIX paiOHax AOCTHUIO 4 M, YTO BbI3BA/O 3a-
TOMNJIEHUE 3HAYUTENIbHON TeppUTOpHUU MOpCKUMU BoJlaMU. B 1976 1.
BJacTH wiTara Texac NpUHAANW Mepbl K COKPALIIEHUIO OTKa4KU MOJ-
3€MHbIX BOJ1 B OMMACHbIX paiiOHaX M OCYLUIECTRIICHUIO PsAla MEpONpH-
ATAH 0O MUCKYCCTREHHOMY BOCIHOJIHEHUIO MOJA3EMHbIX BoJ. Tlocne
3TOTO TEMIbI MPOCEAAHUA 3EMHOH NOBEPXHOCTU 3HAYUTENIBHO CHU-
3unuch. CneayeT noaYepkHyThb, 4To Texac sBaseTcs OAHUM U3
HEMHOTUX paliOHOB MHpa, rae rocyJapCTROM NPOBOAATCA MIaHO-

MepHble MHOroONneTHUe HccneNoRaHus (BKIOUYas CTAUMOHAPHLIE

VA % IVIIIVI A l" I LAKL % LR 4 48 WSAFRALAEAT \l'l\illv 1 WA A KL WS LARA ’.II.IIII

HabNMoAeHNA, MOAECIUPOBAHHE W MPOTHO3bI) MO OLEHKE BRIAWAHUSA
MHTEHCHBHOIO 0TOOpa MOA3EMHBIX BOJ HA MpOCeJaHHue 3eMHOI no-
BEPXHOCTH.

Ob6pazoBanue OOWUPHDBIX AENPECCHOHHBIX BOPOHOK B paiioHax
JKChlyaTallud BOAOHOCHOro ropusonta Iloromak-Marotu, wrar
Huto-/xepen, CLHA Bbi3Bano HHTpY3UI0 MOPCKUX BOJ B Oeperoroii
30He, YTO MNPHURENO K HEOOXOAUMOCTH COKpALICHUS BABOE OTOOpa
NOA3€MHbIX BOJ KPYIHbLIMA NOTpEOUTENAMM.

[MpobneMa npocenaHus 3eMHOW MOREPXHOCTU MOA BAUAHUEM
OTKa4KH MOA3EMHbBIX BOJ (aHAJIOTHYHbIE NMpOCEeAaHUs pa3BHUBAIOTCA
M TIpH OTKa4ke HedTH 1 raza) NpuRNEKaeT BHUMAHHUE YHEHbIX MHO-
rUX CTpaH KOTODPbI€ HanpaBjislOT CROM YCW/IMA Ha myqe!me 0co-

I FaX % l'\t'\'“ﬂ TP ATITE & TTXER e FATWALL S

UCHHU\.«ICH 5] JaI\UHUMCPl‘lU\'lCYl llpU)lBJ oviia pU\,eAannn 1 lpl’l JiWJvl
rMAaBHBIMHA 33a7ja4aMH ABNAIOTCA NMPOTHO3ZUPOBAHME PA3BHTUS ITOrO
npoliecca B pasfiM4HbIX I'e0NIOro-rHAPOreoIorMueCKuX yCloBHAX,
060CHOBaHHE PALHMOHAIBHOTO PEXKUMA IKCITyaTallMy MOA3eMHbIX
BOJl, OCOOEHHO R paiioHaX, NOJBEPKEHHBIX NMPOCEAAHUIO U KapCTO-
BO-Cy(¢o31OHHBIM NpOHECCcaM, a TakKe pa3paboTka pekoMeHaauni
Mo MpeAOoTRPALIEHHIO WIM COKPaUIEHHIO HEraTHRHBIX MOCNEACTBUH
KpyMHOro 0T00pa NoA3eMHbIX BOJl B TaKHX paioHax.

Kparkoe paccMOTpeHHE BO3ZMOXHOIMO BIHAHHUA WHTEHCHBHOIO
oTOOpa MOA3eMHbIX BOJl HA OCHORHbIE KOMIIOHEHTbI OKpY KaroLIei
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cpefibl (pe4YHOlt CTOK, PACTUTENBHOCTh, JKOAAHAIA(TLI) NO3BOASET
caenarb CeRyOUHi BAXKHbII BLIROA,

CyuiecTRyouee npakKTHYECKH NOBCEMECTHO OOLEKTHRHOE NPO-
THROPEUHE MEXY XKENAHUEM, 2 YacTo U HEeoDX01UMOCTLIO, oToDDAaTh

AN SAN A LA L¢80k T LI el pdd

U3 Hefip nobonblie NoA3EMHON BOAbI 1 BO3MOKHBIM HEraTHBHLIM
BAUSAHHEM TAKOro BOAOOTOOpA Ha pa3inyHbie KOMIIOHEHTBI OKPYIKa-
routeil cpeab! JONKHO pacCMATPHBATLCA HA OCHOBAHWM JAAHHBIX Ha-
OnroieHnit KOMIIEKCHOTO IKOIOrMYECKOr0 MOHUTOPUH A, BKJIoYas
AHANW3 MHOTOJIETHETO OMNbITA 3KCIIyaTalluy NOA3EMHBLIX BOA KpyIl-
HbiMU Bojfio3abopami. Takoe paccmoTpelive No3BoJHT 000CHOBATH
MacllTadbl ¥ PeXkiM paLlMOHANLHOIO Bo100T6Opa ¢ yuetom Tpebo-
BaHW I M0 OXpaHe OKpyXaloilleii cpeabl.



ITnhasa 8

HCIOJIL30OBAHUE MTONA3EMHEIX BOJ
1 3IO0POBBLE HACEJIEHUS

8.1.Menuxko-3xojiornueckoe 3HaYeHUue
BOAHOI0 paxropa

Meauko-3xonorvyeckye acnekThl NpodiemMbl UCNONb30RAHUS
MOA3eMHbIX ROA B HACTOALLIEE BPEMS, B OCHOBHOM, CRA3aHbI C 0bec-
ne4eHUeM MONHOLCHHOTO U Oe30MacHOro A 310pOBbS HAaCeNeHHUs
XO3ACTBEHHO-NMIUTHEROIO BOJOMNONb30RAHMS.

Cneayer oCTaHOBMTBLCS HA INIABHbIX MOJIOKECHUAX, ONpEAEAAIO-
LIMX porb BoAHOrO dakropa B GOpMUPORAHHHU Cpeabl 0OUTAHHSA Ue-
JIOREKA W 3J0pPORbS HaceneHus. Mx paccMmorpenue caenaer 6onee

nmoaxoabi

EEEE W A Aws e w s w s W Wom  mm g W w w — —

IOHATHBIMK H3JI0OXKCHHDBIC 4aJicC MCIAUKO-3KOJ0Tn4
K npodneMe UCNONAb30BaAHUSA NoA3CMHLBIX BOJ.
Bnusxue BOIHBIX PCCYPCOR HA YCJIOBUA XKHU3HHU U 310POBBE HACC-

JIEHUS ONpeaenseTcs Npexae BCEro CTeneHbl obecrneueHus go-
CTATOUHOIO U 0e30MAaCHOTr0 X03AHUCTREHHO-NTUTHLEROIO U KYNBTYpHO-

OBITOBOTO BOJIONOJIb30BAHHMS, CAHUTAPHOTO Gnaroycrpoucma Hace-
JIEHHBIX MECT, Pa3RUTUEM CAHUTAPHO-KYPOPTHbIX 30H, RO3JAEIHCTRHU-
em Ha cpelly OOMTaHMs ONMACHBIX IS YeTOBeKa NpeACTaBUTENEH KU-
BOTHOrO MHpa. CoCcTosiHHE ROAHBIX PECYPCOR TaKXe onpeiensieT

BO3MOXXHOCTb Pa3sBUTHUA CYLHECTRBYIOLIMX W CO31aHUS HOBBIX HaACe-
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JIEHHBIX MECT, CENIbCKOXO3AHCTBEHHOTO U NPOMBIIIJICHHOTO OCBOE-
HUS TEPPUTOPHUIA. DTH MPOLECCH HEMOCPEACTBEHHO BAUAIOT HA YC-
NOBUS XU3HHU U 310POBLE HACENICHUS, onpeaensis U3IMEHEHUS BO3-
JAYLIHOTO U BOAHOro 6acceitHoB, NOYBLI, PACTUTENLHOCTH, XapaKre-
pa TpyAOBO# A€ATENLHOCTH, YPOBHS ¥ Ka4€CTBA MUTAHUS HacEeHus,
XapakTepa MUTpalHOHHbIX NOTOKOB (DnbnuHeEp U ap., 1992),

3710poBbe HaceneHus (opMHUpPYETCS N0 RO3ICHCTBUEM BHELIHUX
Oone3HeTBOPHLIX NPHYMH U OGHonoruyeckux ocobeHHocTeil nomny-
ASLMA TIOAEH, KOTOPbie B COBOKYMHOCTH COCTaBAIOT “KOMIIIEKC
MeAuKo-3Konorndeckux ¢akropon”. TeopeTHUueCcKyIO U MeTOAMYE-
CKYK) OCHOBY MENHUHUHCKOH KOJNIOTHH COCTaBASIOT TUTHEHA OKpYy-
xatouieit cpeabl 1 o01as ANUAEMUONOTHA WHGEKIIMOHHBIX (B TOM
4KCJIe Napa3uTapHbiX) U HEMHPEKLIMOHHBIX 3a00/1eRaHMI.

Komnnekc 3HaHuii, HAKOMJEHHbBIX B paMKax Nepe4ynciaeHHbIX
AUCLUIIVH, CBUAETENLCTBYET O PealbHbIX U BO3MOMXHBIX BIMAHUAX
ROJIHOIO hakTopa H, B YaCTHOCTH, MOA3EMHbBIX BOJl, HCIOJb3YEMbIX B
MUTHEBBIX LEJIAX, HA XapaKTep U YPOBeHb HHPEKLIMOHHBIX W HEHH-
exunonnbix 3ab6oneBanuii, renernueckux 6onesneil u ocobexnHo-
CTH pa3BUTUA OpraHu3Ma 4HenoBeka.

3HAYUTENBHOE HAPACTAHUE AHTPONOIEHHbBIX 3arpA3HEHUi Npu-
POAHBIX BOJ, 0COOECHHO XapaKTepHbIX AN NOCAETHUX AECATHIIETHIA,
ONpeAeHN0 HHTEHCUBHOE Pa3BUTHE UCCIEOBAH K, HaNPaBNEHHbIX
Ha MEJUKO-IKOJIOTMYECKYIO OLIEHKY KauecTBa BOJbl BOJOUCTOUHM-
KOB U IUTHEBOH BOAbI, HCIILITHIBAIOLUIMX BIHSAHUE AHTPONONeHHOro
npecca.

BIIHJICMH‘!CCKHC ACHEKTHI

Ponb BogHOIO nyTH nepeaaydd HENoro psaaa MHGEKLIMOHHBIX KH-
e4HbIx 3a6onerannii (OprowHoit Tu(, naparudbl, An3eHTEpUs, XO-
jepa, canbMOHENE3bl, BUPYCHBIA T€NaTHT U HEKOTOpPbie ApYrHe)
JIOKa3aHa MHOIONIETHUMH 3TH AEMHONIOTHYECKUMH HCCHENOBAHUAMM,
HauaTbiMH eute B koHie XIX cronerus. Mudekunontblie Gonesuu,
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BbI3bIBAEMble MAaTOreHHLIMH OaKTepUsAMHU, BUPYCaMU H MPOCTeHIN-
MU KM TIapasHTapHbIMH areHTaMH, NPeACTaBIAIoT coboil Hanbonee
THIAYHBIA WU LUKPOKO pacnpocTpaHeHHblH GakTop pHcKa Al 310-
pOBbS, CBA3aHHbBIN C MUTHLEBOH BOAOH.

3arps3HeHHe NMUTHLEBOH BOALl HHOHLUPOBAHHBIMU KOMMY-
HaNbHO-OLITOBLIMH CTOKaMU MO0 B caMOM BOAOMCTOUHHKe, MO0 B
KOMMYHHKaLHAX BOAOMPOBOJAa — YCTAHOBJIEHHAs MPUYMHA MHOTUX
BCObilek KuuieyHbix uHGpekunid. CoBpeMeHHbIE METOABI ITTUACMH-
OJIOrHYECKOro aHaju3a, IpUMeHseMble )13 ONpeaeeHHst NyTH pac-
POCTPaHEHNs KUILEYHBIX UH(PEKUUii, AOCTaTOUHO HHPOPMATHBHBI.
OHHW OCHOBaHbl Ha WAeHTH(PUKalLMK Bo3OyaAKTeNeH (MATOTEHHbIX
MHUKpPOOPraHU3MOB), 0OHapPYKUBAEMBIX B MHTHEBOI BOJE H Bbijee-
HURX 3a0oMeBlIMX oAeiH. XapakTepHa U kapTHHA pacnpocTpaHe-
Hus 3abonesanuii. [lpu AetleHTpaNM30BaHHOM BOAOCHAOXKeHUH
OOBIYHO YCTAHARJIHBAETCA HX CBA3b C OJHHM BOAOHCTOYHUKOM, Ha-
npuMep konoaueM (O coctossuu..., 1996).

C BoaHbiM GaKTOPOM TAKXKeE TECHO CBS3aHbLI MHOTHE NMapa3HTap-
Hble U MPHPOAHO-OHAroBbie 3a6oneBaHus (Maligpus, OMHCTOPXO3,
ANPHINO6OTpHO3BI, TYASPpEMHS, NENITOCIUPO3bI, KiIELEBOH FHLeda-
auT U ap.). [lpuMeHuTenbHO K npobieMe MHTLEBOH BOABI CPEAK 3TUX
3abonesaHuii ocoboe Mecto 3aHHMaeTt nAMOnuo3 (Bo3OyauTens —
npocteiiuii xxryTukoHocel u3 poaa Lamblia), cnocobHblii BbI3bi-
BaTh Y 4YeNoBeka MOpaKeHUd KULeYHHka U neueHU. CoBpeMeHHD e
3MHAEMHOIOTHYECKHE JaHHbIE OTHOCAT MUThEBY O BOY K OCHOBHO-
My MYTH nepegaud Bo3dyauTens atoro 3abonesanus. Hannuwne no-
paXeHHbIX 3TUM [1apa3suTOM JIHOAEH KaK MpaBuilo paccMaTpuBaeTcs
M KaK MPU3HAK ero NpUCYTCTBHUA B MUTheBO# Boae (beap, 1996).

TOKCHKOJOTHUECKHE ACNEeKThI

CriekTp 3arpa3HAIOIIHX BOAY BellecTB HeoObluaiftHO upok. OH
BKJIFOYAET TAXKENbIE METaJIbl, MHOTHE MHKPOJIEMEHThbI, TOKCHUHbIE



Hcnons3oeanue noozeMrbix 600 u 300p06be HAceNeHUA 259

OpraHu4ecKHe COeIHHEHH R, pa/IMOAKTUBHbIEC BEILECTBA. JHAUUTENEH
U crieKTp 3ab0seBaHUi, CBA3BLIBAEMbIH TAKXKe C COJEpXKAHUEM ITHX
BEIECTB B NMUTLEBOH BoJe — 3ab0neBaHus CePACUHO-COCYAMCTHIE,
nueBapuTeNibHble, HEPBHbIE, HUMMYHHOMH CHCTEMbI, OMTOPHO-/BHIra-
TEJILHOI'O anmnapara, ajlieprui, CTpajaHue HacaeACTBEHHOCTBIO, e~
dexT pa3BUTHR U JpYyTHe,

ITpuBOAKHMbBIe HUXE 0600IIeHHbIE JaHHbIE JAl0T NpeICTaBlICHUE
O XapakTepe BAMSHMSA BellecTs, Hanbonee 4acTo 0OHapYXHBAEMBIX
B MUThLEBOIT BOJiE (B TOM YHC/E M MOA3EMHOIO MPOUCXOXKAEHHS) HA

COCTOsiHUE 3[0pOBbs HaceneHus (PaxmanuH U ap., 1996; Pykosos-

CibVJ..,, 177%).

DTH CBeJIeHHs KACAIOTCR KaK MOJOXKHUTENLHOINO, TaK M HEraTus-
HOIO BJIMAHKMA BELIECTB B 3aBUCUMOCTH OT Xapakrtepa WX 6uonoru-
YeCKOro AeMcTBUS U KOHUEeHTpauuu. [Ipu 3TOM UMeeTcs B BUAY, UTO
NojA CyTOYHOM NOTPEOHOCTHLIO OPraHH3Ma 4ejl0BeKa B TOM U1K HHOM
XHMHYECKOM 3/IEMEHTE TOHHMAETCS BO3MOXKHOCTh €ro norpebne-
HUSA U3 pa3MuHbIX UCTOYHHMKOB M, MpeXJe BCEro, U3 NMpoAyKTOB
nutanus. OaHako, 34ecb HEOOXOAUMO YyUHTLIBaTh, YTO ONpEAeseH-
HY10 J0NI0 HEKOTOPbIX OHONOrHYECKH LIEHHBIX U1 OpraHu3Ma sjie-
MEHTOB BaXCHO MO0AYy4aTh C NMUTLEBOH BOAOH B HECBA3aHHOM BHJIE.
C Apyroii CTOPOHbBI, KOHLIEH TPALMH OHONOrHYECKH BaXKHBIX BEIIECTB
He NOJ/LKHBbI NPEeBLIIAThL YCTAHOBICHHBIE HOPMATUBAMU TIPEAEIbLHO
NOTyCTUMBIE YPOBHH conepxaﬂug B nmbeaoﬁ BOJIe, uTOObI HE 00-
pecti Guonorudecky MpoTUBONOAOKHBIN xapaktep. Chenyer Tak-
e OTMETHTD, YTO B T€X CJyH4asx, korga peub BAET TOAbKO O Bpesio-
HOCHOM [IeiiCTBUM BELIECTBA, BCErAa UMEETCs B BHAY MIHUTENBHOE
BJIIMSHHE €0 MOBLILIEHHBIX KOHLEHTpaLHUIA.

Heoprauunyeckue BeulecTBa

Measb. Cyrounas norpebHocts 2,0-3,0 r. IIpn Hepoctarke — are-
POCKNEDOTHYECKHE 3a001eBaHNs KPOBEHOCHBIX COCY0B H Cepala,
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aHeMHus, runepxonecrepuHemMus. Ilpu u3bbiTkKe — HANUUHE BPOXK-
NeHHbIX 3ab0neBaHuil, H3MeHEeHHE BOAHO-COJIEBOro U GefkoBOro
0OMEHOB, OKHCIIUTENbHO-BOCCTAHOBUTENbLHBIX Peakurii KpOBU, Ha-
pylLIeHHs OBapHaibHO-MEHCTpYyanbHOro uukina (OMLL), TeueHus po-
J0B U nakrtaluy. [ipeaensHo-ponycrtuMas konuentpaius (I11K) —
1,0 mr/n (38ech 1 ganee npuBeneHbl [NJIK, npuHsiteie B Poccun).
lJ,'l'fiHif. ble'-lHd.ﬂ IIOT[JCDHOLTb JiA BJpOCJ]le 2-3 MI, AJiA ,H,BTBI/I
H GepeMeHHBIX xeHIMH 5—6 MT. [1py HepocTaTke — HaIUYHE BPOXK-
AeHHbIX 3a00neBaHui (KapJIHKOBOCTD), U3MEHEHHE aKTHBHOCTH ep-

MEHTOB OKHCIUTENBHO-BOCCTAHOBUTENbHBIX peakuui, HapylleHUd
OBapHaNbHO-MEHCTPYaNbHOIO 1IHKJ1a, TEYEHUS ﬁpnpmpnunr"ru CHU-

] AsRsa

YKeHHE YyBCTBa BKyca H o0oHsHUS, cneuu(buqecxue 3aboneBaHus
KOXHBIX MOKpOBOB. Tlpn u3bbiTke — aHeMHs, U3MeHeHHe QYyHKLHUH
nenrpansHoi HepBHoi cuctemsl (LIHC). Ha nonynauuonnom ypos-
He — yBenuieHue yucna 3aboneBaHuil nevueHu H cepAeuHO-COCYIH-
cThiX 3abonesanuii. [1K — 1 mr/n.

®Top. PU3KoNOrHYecKHH onTUMyM 1,2—1,5 mr/n (B 3aBUcUMO-
CTH OT reorpagudeckoro paiiona). [Ipu Hegocrarke — kapuec. [Tpu
H30bITKE — (Qrioopo3 (KpenyaTocTh 3yOHOM 3Mas), MOJIMHEBPUTSI,
renaTmr, CKIepoTHUECKHE HIMEHEHUs KOCTeil, apTepuanbHast rumno-
TOHUS.

Mapranen. Cyrounas norpedHoctb 1,5 mr. Ilpn Henocrarke —
CHHXXKEHHE CKOpPOCTH pOCTa, HapyuleHue »xuposoro obmena. I1pu

H30bITKE — AHeMHI. HapVileHHe GVHKLHOHANLBHOrO COCTOSHUS

B A P AFL A Anng TAWIiITA AL g l‘“IJJ AALA N 1A RANY \lJJ L ]

HHC. IJIK - 0,1 Mr/a.

KoGaasT. CyTounas norpebuoctrb 40—70 mkr. [Ipn Hegocrarke —
3ab0neBaHUs CUCTEMbl KpOBU, H3MEeHEHHE ¢ MOp¢OnOruyecKoro
COCTaBa, [101aBJIcHUE HMMYHHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTE b~
HbiX peakiuil. [Tpu u3bbiTke —~ Hapyuienne ¢YHKIIMOHAABHONO CO-
croaHusa LJHC w mutoBuaHO# xenessbl,

Ceanen. [TorpebHOCTb ia YenOBeka He yCTaHOBJIEHA, Npeano-
naraeTcsd Ha YpoBHE MKT, 3aBHCHT OT ypoBHS BHTaMUHA E B nuine.
I'lpu HepocTarke — pa3BUTHE CHHAPOMA “6one3Hs GenbiX MBIININ”, Ha
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NOMNyNALMOHHOM YPOBHE — NMOBLILIEHHE NETCKON CMepTHOCTH. [1pu
H30bITKe — yCKOpeHHe Kapueca 3y6oB y AeTeil, 3n0kayecTBEHHBIE
HoBoobpazosanus. ITJK — 0,001 mr/n.

Amomuunit. OxkasbiBaet Helporokcuunoe aedcrsue. INIK —
0,5 Mr/n. B HactosiLiee Bpemsi NOABUINCH OTAC/bHbIE UCCNEAOBA-
HUs, OTMeYyaiolliieé BO3ZMOXHOCThL CBsizH Oone3Hu AnbureiiMepa c
H30LITOYHBIM NMOCTYINIEHHEM B OPraHU3M &IIOMHHUS, B YACTHOCTH
C NMUTLEBOM BOMOIA.

Bapuii. BosnelcTByeT Ha cEpACYHO-COCYAHCTYIO U KPOBETBOP-
Hyio (nei&ncom) cucteMsl. [1JIK — 0,9 mr/n.

Dup. Bbi3biBaeT HAapylLICHHs YITEeBOAHOIO obmMeHa, CHH)XEHHE
AKTUBHOCTH EepMEHTOB, paszfparKeHUE XeJyI0UHO-KHILIEYHOTO TPaK-
Ta; Y MyXYHH — CHHXXeHUe PeNpoayKTHUBHON GYHKUMH, Y KEHLIUH —
HapyuieHHe OBapHasibHO-MeHcTpyanbHoro uuina. [NTJK — 0,5 mr/n,

Kaamuii, [1oBbi1aeT ypoBEHb CEPAEYHO-COCYAUCTOM, [TOUEUHOM,
OHKOJIOrHUYecKko#t 3aboneBaemMocTty, napymaer OMLI, teueHue Ge-
PEMEHHOCTH W POOOB, BbI3bIBACT MEPTBOPOKAAEMOCTDb, NOBPEXKIE-
Hus kocTHo# TKanu. [TIK — 0,001 Mr/a.

Moau6aer. C noBbILIC¢HHBIMU KOHUEHTPALHAMH CBA3bIBA-
fOT YBejIMUeHue CepledHO-COCYIUCThIX 3aboneBaHuii, 3abonenae-
MOCTb NOAArpoit, 3uaeMuYeckuM 3060M, Hapyuienne OMLI. TTJIK -
0,25 mr/n.

Mbimbak. O6nanaer HePOTOKCHYECKUM AeHCTBHEM, BbI3bIBA-
€T mopaxxeHue KOXH, opranoB 3peHus. 1K — 0,05 mr/n.

Hatpuii. BbI3bIBacT rUMnepTOHUYECKY IO 60n€3Hb, MOBBILIEHHYIO
HanpsokeHHocTh Mbiliw. [TJK — 200,0 mr/n.

Huxenb. BoI3bIBacT nopaxeHue cepaua, NeueHH, OpraHos 3pe-

Hug. kenatutkl. [TITK — ﬂ M/

a l, l\vl.l“l KA L AFLs llHl\ i 1Yl Lk f Ji»

Hutpathl M HUTPUTHI. BbI3bIBAIOT paK Xkejiynka, 3aboneBanus
kpoBu (MeTreMornobuHemus). [1IJAK — 45 mr/n u 3,3 mr/n (cooTBeT-
CTBEHHO).

P1yTs. ['pyb0 Hapymaer dyHKUHH NodYeK, HEPBHOW CHCTEMBI.
ITAK — 0,0005 mr/a.
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Caunen. Ilopaxaer noykH, HEPBHYIO CHCTEMY, OpraHbl KpoBe-
TBOPEHHS, BbI3bIBAET CEPACHHO-COCYIUCThIE 3a001eBaHUA, AaBUTAMHU-
wo3nl C u B. [1IK — 0,03 Mr/a.

Crponuuii. Boi3biBaeT nopaxeHus KOCTHONO anmnapara (CTpoH-
umneBbld paxur). ITAK — 7,0 mr/n.

Xpom. Hapyaer ¢pyskuuu nedenn u nouek. [1JK — 0,5 mr/n
(rpexBanenTHbI) U 0,05 Mr/n (imecTUBaNEHTHDLIN).

Huanunsl. [TopaxaeT HepBHYIO CHCTEMY, LIMTOBHAHYIO XKefe3y.
NAK — 0,035 mr/na.

}Inﬁpomx.flopmeran H TeTPaxJaopITHAeH 00sanal0T MyTareH-
HbiM ZHCTBHEM, KaHLCPOrCHL!. Upricril HpOBaHH 'O-H()ﬂy‘CTiriMi:iﬁ
yposenb (O1Y) nubpomxnopMmerasda B Poccuu — 0,03 mr/n. Jlns ter-
paxnopatunesa INIAK CLIA - 0,05 mr/n.

XKeneso. Boi3biBaeT pazpaxeHHe KOXKH H CIIU3UCTBIX, anjiepru-
yeckue peakiuuu, 6onessn xposu. IJK — 0,3 mr/n.

Cyasdarei. HapyinaoT GyHKIHOHANBHOE COCTOSHUE XKeTYAOU-
HO-KHILEYHOr0o TpaKTa, BbI3bIBAOT AUAPEIO, BAUAIOT HA KHCIIOTHOCTD
xenynounoro coka. [1AK — 500 mr/xn.

Xaopuasbl. BAUAIOT Ha COCTOSHUE CEPACYHO-COCYANCTOMN CHCTE-
MblI (THTIEPTEH3Ud, FRIIEPTOHNYecKas 6one3nb). [Tpu 3ToM peub naer
O BIUSHHH KaK MArKHX BOH, TaK U H3JHLIHE XeCTKHX. O000uieHue
COBPEMEHHBIX NaHHBIX TMO3BONAET BbIACANTD POJib KANbIHSA U Mar-
HUS MUTHEBOH BoAbl B HOPMHUPOBAHHH pANla MATOJOTHYECKHX CO-
ctoauni. NJK — 250 mr/xn.

Kaabumii. CytoyHas norpebuocts 0,4-0,7 r (ans 6epeMeHHBIX
XKeHIIMH U rpyanbix aerteid 1,0-1,2 r). [Ipu Hepocrarke B Boae —

yBeJIMUEHHE YHCTIa CMEPTENbHBIX UCXON0B MpH cepaeyHO-COCYIH-
{"'I‘I-.IY 'znﬁnnpnauum{ VRP"“UP“HP TQWP(‘T" TPUP““G ﬂﬂY“"l‘ﬂ nnm..l-

A AFALR FUNN T AW AL ARRTLA R J P WS RRR A SR SRR [ ¥ ¥ ¥ rl WER A RANSRTASY

WeHHad XPYNKOCTh KOCTeH, Hapyllenue dyHKIMOHANLHONO COCTOS-
HHSA CEpASUHON MBILLLIbI H IPOLIECCOB CBepThIBaeMOCTH KpoBH. [1pu
n3ObITKE — MOUeKaMeHHas 00/e3Hb, HapylieHHe BOJHO-CONEBOro
obMeHa, paHHee o0bI3BeCTBNeHHE KOCTEl y neteil, 3aMelieHHe po-
CTa CKeJleTa.
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Marnni. Cyrounas norpebuocts 220-260 mr. [lpu Hepocrar-
Ke — MOBblIIIEHHE THKECTH TeYEHHS U YUclia HeOnaronpHsATHBIX
MCXOJ0B CepAevHO-COCYAUCTHIX 3aboneBaHWi, HEHPOMYCKYASAPHBIE
i MCUXHATPHYECKHe CHHAPOMbI, TaXHKApAUsa ¥ Gubpumnsuus cep-
AeuHoi Muilibl. [1py U30bITKE — BO3MOXHOCTL PAa3BUTUA CUHAPO-
MOB JAblXarenbHblX Mapanuueil u cepaeuHoit 610kanbl, pazgpaskeHue
XKENYA0YHO-KULIEUHOrO TPaKTa B NPUCYTCTBUM cyabdaros. [TAK —
20,0 Mr/n maraus xjaopara.

B nocnennue ronbl nosBUnKChL paboTLl, TAE METONAMH KOppes-
LIMOHHOTO aHANK3a YCTAHABIUBAETCS CBA3b PAKOBbIX 3aQoneBaHuii
HaflU4HeM B BOAe MOHHXEHHOW KOHIIEHTPaUH coJiei XEeCTKOCTH.

Oprami YECKHE BOIIeCTBA

ITon3eMHble Bonbl, UCNONb3yeMblIe AJist MUThEBbIX LIENEH, Bceraa
COAEpXaT TO WM HHOE KONMYECTBO OPraHNYecKrX BellleCTB BOAHO-
ro npoucxoxAcHus. Cnektp Ux BecbMa LWKHpOK. B HeM npeacrasne-
Hbl apOMAaTHYECKUe T'YMYCOBbIE BELECTBA, COEAMHEHUS ¢ KapOOK-
CHJILHOM, KapOOHUNBHOH W THAPOKCUIILHON IPYNIOH, rerepouuk-
JIUYECKHE COeNIMHEHUS, YITIEBONOPOALI, IHITOHBL, OWTYMbI. OHAKO
obliee KOMHYECTBO NPUPOAHBIX OPraHdueCKUX BELECTB B HHX, KaK
PaBHJIO, HEBEJIUKO H COCTABNAET EAMHHULI H NEPBbIE NECATKH MI/1
(Kpaiinos u ap., 1997).

C MenuKo-3KoNorHuecKux no3uiuii ocodboe BHUMaHKue pUBE-
KaloT JBe Ipyrinbl BellecTB — ryMyCOBble BellecTBa W NpONYKThl
MHHepanH3aLHU a30TCOAEPKAUX OPraHMUECKHX COCAUHEHHNA —

IFITNI2ZTLY 7 LI TNATL!
IRFAL pFER 1021 XL IXFLL p/RE L

I'yMycoBble BeliecTBa He 061aal0T KAKUM-JTHO0 BPEe1IOHOCHBIM
neiicrBueM. B n30biTOUHBIX KOHUSHTPANMAX OHH JIHIUL CNIOCOGHBI
MpHaaBaTh MUTHEBOH BOJE HEXenarenbHYI0 OKpacky. B Toxe Bpems,
NpU XNOPUPOBAHUU BOAKI, COAEpXkKalllell €CTECTBEHHO NPUCYTCTBY-
I01llHe TYMYCOBbIe BelllecTBa M OpoMiabl, 006pa3yloTcs Tpurajiome-
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TaHbl. HauGonpiee 3HaueHye U3 3TOM rpymnmnbl COEAMHEHHH UMEIOT
O6pomodopMm, AuGpoMxNopMeTaH, OpoMAUXJIOpMETaH U XJopodopM,
obnapaioiiiye BbIpQXKEHHBIM KaHIepOreHHbIM AeiicTBueM. OOHapy-
xenue 3¢ dexta oOpa3zoBaHUA TOKCHYHBIX BTOPHYHBIX MPONYKTOB
XJIOPHPOBAHUS MU3MEHUIO W TMFHEHUYECKYI0 QHEHKY NpUpPOAHBIX
OpraHU4E€CKHX NMpHUMeceil BoAbl BONOOHCTOYHUKOB U paHee ObITO-
BaBlLilee MHeHHEe 0 Oe3BpeqHOCTH Ne3eHPeKLMH BOAbl XTOPOM.

C ucnonbzoBaHMeM CUNbHBIX OKUCHUTeNel (xjopa, 030Ha) AMs
obe33apakuBaHUs BOJbl, Collepxkallleil NMpUPOAHBIE OpraHHuYecKue
COC}JHHCHHR, CBS3BIBAIOT MOSBIEHUE W NIPYroro TOKCUYECKOro Be-

TIIONT'D MALANATIL TTAMIY TN
ieCTBa — LPUP[VICUJ.D,LI,DI riida.

HuTtparbl 1 HUTPUTHI, KaK 3T0O Y€ 0TMe4alioch Bbllie, Coco0-
HBI BbI3bIBATh BEChMa oMacHble 3a001eBaHs. C NOBbILNIEHHbIMH KOH-
LICHTpaLUAMH HUTPATOB B MOMA3EMHO# BoJe CBA3BIBAIOT 3a00JieBa-
HMS KpOBHM (TosiBjeHHE u3BpallleHHol PopMbl reMoriobnHa — Mert-
remMornobuna). HuTputsl ¥ HUTparel, Npy NONaAAHUM B OPraHU3M
yeaoBeKa CroCoOHbI MpeBpallaThes B N-HUTpO30aMUHbBI — KaHLe-
pOTe€HHbIE COENUHEHHS.

[TepeuyeHb opraHuueckyx BeilleCTB AHTPONONEHHOTO POHCXO0XK-
NeHUs, COCOOHDBIX 3arpA3HATH BOJOHCTOYHHKH, B TOM YHMCIIE U MOJ-
3eMHblE, BECbMA BEJIMK — 3TO COTHU coeuHeHU. K HUM npuHame-
KaT XJOpUpOBaHHbIE alKaHbl, 3THACHLI, 6EH30IbI, apOMATHYECKHE
yIMEBOAOPObL, MECTHLUIEI, TOOOUHBIE IPOAYKTHI 06€33apakuBaHMs
BOJIbI, a TAKXXE HeEJbii piAd APYrUX OpraHHUECKHX KOMMOHEHTOB —
NpoAYyKTOB NMpOU3BOACTB OPraHHYE€CKOro CHHTe3a, HeprexuMuue-
CKOH MpPOMBILIEHHOCTH, a TaKXe MiacTuduKaTopoB, paCTBOpUTE-
neH, MOIOLIMX, KpacsALILHX CPelCcTB U Ap.

MHorue U3 3TUX BeIleCTR CNOCOOHLI BLIRLIRATH OAUH WY He-

AVEAANS A EAnw N Aadm e Bt S -.v-wv--

CKOJIbKO TOKCHYHBIX 3¢dekToB: Kauueporeunbu‘fl, reHOTOKCHYEeCKHH,
MYTAareHHblif, HepPOTOKCUUECKUT (BAUSHHE HA MOYKH), TENaTOKCH-
YEeCKHUi (BAuAHME HA NeueHb). Cleayer OTMETHUTD, YTO B OCHOBE Mpe -
CTaBJICHUI O BPERHOM BIIMAHUM NOBBIILIEHHBLIX KOHHEHTpaluii He-
OPraHUYeCKMX U OPraHuYeCKUX BelleCTB B MUTLEBOM BOJNE JIEXaAT
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JNaHHblE pa3BepHYThIX JA60OPATOPHBIX HCCNEJOBAHUI HA XXHUBOTHbIX,
HanpasjieHHBIX, [IpeXK1e BCero, Ha pa3paboTKy CTaHAapTOB KayecTna
nuTLEBO# BoAbl. OHAaKO, B Moc/eAHHE rofibl Bce bonbliee 3HaYEHHE
npuobpeTaioT UCCNEN0BaHNA, YCTAHABIMBAIOIIHE CBA3M 3abonesa-
HUH YyesIOBeKa C TeM HJIH UHBLIM MPUPOAHBLIM WIH aHTPONOreHHbIM
KOMIIOHEHTOM NMUTLEBOH BOJbL.

TpeboBaums Kk KaueCTBY NMUTLEBOH BOABI CEHUAC yCTAHABIUBAIOTCA
KaKk Ha MEXAYHapOAHOM, TaK M HA HAL{MOHAJILHOM YPOBHAX. bonb-
WIHHCTBO CTPaH MHUPOBOro coobuiecTsa NMpv CO3AaHUM HALMO-
HaIbHBIX CTaH,IlapTOB NMPUHUMAET B KAYE€CTBE OCHOBOIONAraoiIMX
JOKYMEHTOB “PyKOBOACTBO 10 KOHTPOJIIO KaueCTBa MHTHEBOH BObI™
BceMupHOii opranusaiuu 3apaBooxXpaHeH s, JUpEeKTHBbLI 1O MUTbe-
Boit Bone EBponeiickoro Coobutectsa 80/778/EC u HauHOHanbHble
craugaptst CLLIA.

[Ipn paszpaboTrke cTaHaapTOB MUTLEBOH BOALI OOMENPUHAT IKC-
MepUMEHTANbHO-TOKCUKONOrMYECKU I METO K YCTaHOBJICHUIO TIpe-
JeNbHO JOMYCTHMBIX KOHLIEHTpaluii, B Haubonee 4eTkoii popme
chOpMYNHUPOBaHHBIH pOCCHICKON THrHeHU4YeCcKoi Hayko#t (Pyko-
BOACTBO..., 1975; KpacoBckuit u ap., 1990). [Ipumensemas me-
TOJOJIOrHA NpelycMaTpUBaeT U3yueHHEe BAMSHHUHA pa3znu4HbIX
KOHLIEHTpaI Ui BellleCTBa HA CAMOOUYHLIAIOULY IO CIOCOOHOCTL BOJIBI
(ycranoBnenue I'NJ[K no obuiecaHuTapHOMy HOPMHpPYEMOMY MpH-
3HAKy BpeJIHOCTH), Ha ee BKYC, LBeT, 3anax (ycranosnende [1JK
O OpraHMYecKOMY MpHU3HAKY BpPEAHOCTH), U HA XapaKkTep TOKCH-
YeCKHX MpOsBNEeHU’ NMPU UCTIONbL30BAHUU I NMUTLA (YCTAHOB-
nenue 11K no TokcHKONOruueCKOMy NMpu3HaKy BpeaHOCTH). B Kka-

yecTBe CTAHAapTa BbiOMpaeTcs HAUMEHbIAA M3 TPeX YCTAHOBJICH-

131 TLW n "I['
nboiA 1 IH.I\.

DKCMEPUMEHTATBHO-TOKCUKOJIOTM4eCKH i MOAXOA CYILeCTBEHHO
JOTIONHAET pa3BUBalOLUecs ceifuac HcciienoBaHus B 061acTH KO-
JOrMyecKoil SMUAEMHOIOTHH, OMUPAIOLIMECH HA IKOJIOrO-HeMorpa-
dbuueckue naHHble U MaTepUalbl CNELHANbHBIX 31K IEMHONIOrHYe-
CKHX uccnenoBaHnit. PaboTel 3TOT0 HanpasieHHs CBUAETE/ILCTBYIOT
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O CMEHIEHUH MpeACTaB/eHUi 0 6e3yCclOBHOCTH BpeAOHOCHOTO Jeii-
CTBUSL MaJIbiX KOHLEHTPALIUH HEKOTOPbIX HOPMUPYEMBIX BpEIHbIX
BewectB. CoBpeMeHHad No3uLUA BceMupHO# opraHH3auuu 3apa-
BOOXpaHeHUs B 3TOM OTHOLUEHHUH CTana 3Ha4UTENbHO 6ojiee 0CcTO-
poxHa (Guidelines, 1993). C 3TuM, oueBUAHO, CBA3aHbI H 1BY XypOB-
HeBble HOpMaTUBb! ATeHTCTBA N0 OXpaHe oKpyxkaroneii cpeabl CLLA,
npejyCcMaTpHBalOLle onipeae/ieHue oTAebHO — MAaKCHMaJIbHO [10-
NyCTAMOIO 11eJ1eBOr0 YPOBHS M MAaKCUMAaJIbLHO JOMYCTHMOH KOH-
uentpauud. [1pu srom, oaHako, oroBapuBaeTCst JONYCTHMAsA CTe-
MeHb PUCKA B YCJIOBUAX MPUMEHEHHS NOCTYNHLIX TEXHONOTrHi

MATTATINATANEKIY 1T Aransemrn raAatam
D\}HUIIUHI UlUDI\l’l n UIJDAUID DIl :

Primary..., 1991).

3HauuTeNbHOE HApACTAHHE YHCAA 3arPA3HAIOLIMX BO/Y BELIECTB
onpeAennnoe HeobXoNUMOCTb COINAHUSA YCKOPEHHBIX 3KCIIEpUMEH-
TaNbHbIX METOJOB YCTAHOBRNEHUS UX AOMYCTHMOIO COAepXaHHA.
B npeasioxeHHbIX A/ 3TOH LeNy NpUeMax UCTIONbL3yIOTCeS MO0 u3-
BECTHbIE CBEJICHUS SKCNEPUMEHTAILHOH TOKCHKONIOTHH, NHbo pet-
POCIEeKTUBHBII KOppeAsLUHOHHBIA aHanu3 3a001eBaeMOCTH Hacene-
HUS ¢ noTpebiieHdeM BOAbI onpenesieHHOro cocrasa (IKoJoro-je-
Morpaduueckuii MeTon).

LleneHanpaBieHHbie CAHUTAPHO-TOKCHKOJIOTHYECKHE H 9KOJIOro-
AMUAEMHONOrHYecKue UccneNoBatus, 000CHOBBIBAIOUIHE CTaHAap-
Thbl, 10CTaTO4HO WHGOPMATUBHBI Mpu paspaborke npodunakTuye-
CKHX MEpPONpUATHH, HalpaB/ieHHbIX Ha ApeRyNpeKACHHE Bpe
BIIMSAHHUI BonHOrO (hakTopa.

CoBpeMeHHbIE CTAHAAPTbl KAaYeCTBa NMUTLEBOW BOAbI TPH3BaHbI
obecnednBarb ee anuAeMudeckyro 6esonacHoctb. C 310i 1enblo
COBpPEMEHHbIE MeXIYHAPOAHbIE CTAHAAPThl NPeyCMaTPUBAIOT He-
06X0AMMOCTB MOIHONQ OTCYTCTBUA MATONeHHbIX OakTepuii, BUpYCOB
M Bo30yauTeneil napasuTapHbix 3aboneBaHuil B NMUTLEBOIt BOJE.
CnoKHOCTD NoNyHeHUs pe3ynbTaToOB HCClleAoBaHHi 6uonorudecko-
ro cOCTaBa NUTLEBOH BOABI, U MpeXKIEC BCEro, MpUCYTCTBUSA MMaTo-

I'CHHLIX OpPraHu3MoB, B KOPOTKHE€ CpPOKH, NOCIHYXXUJIa OCHOBAHHEM

AHbIX
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JUISL KCTIONB30BAHUS CAHHTAPHO-NMIOKA3aTeIbHLIX MUKPOOPraHu3MOB
(knleuHas nanoyka) B Ka4ecTse OJHOrO H3 OCHOBHBIX NIPU3HAKOB
6uonoruueckoro 3arpassenus. [lo cymecty, peds uaet 06 obuapy-
XeHHH (PeKanbHOro 3arpsA3HeHHs] MHTbEBOH BOAbI, ¢ KOTOpbIM CBS-
3biBaeTCs MomnagaHue B NUTLEBYIO BOAY BO3OyauTenedl HHpeKHHOH-
HBIX W napa3sutapHbix 6one3Hed. [lunaMHKa CoBepilleHCTBOBAHHSA
3TOrO pa3fiena CTaHAapTOB CBUETENBCTBYET O HAPACTAIOLLEM YXKec-
TOUYEHHH TpeboBaHUil K JOMYCTHMOMY YPOBHIO COAEpXKAHUS KHILIEeY-
HBIX Maso4eKk KaK B BOAEe BOJOMCTOYHHUKA TaKk U B NUTHEBOH BOje.
[Tocnenuss penakuua “Pykosoacrsa BO3 no koHTpoao KauecTBa
nuThbesoil Boabl” (Guidelines, 1993) WckniovyaeT BO3IMOKHOCTD TIPH-
CYTCTBUA 3THX MHKpoopraHuzmoB B 100 mMa uccnenyemoit BOABI.
Hcxmouense cocTaBnsioT TpebOBaHUS K OYHILEHHOH NIUTLEBO BO-
Ae B paclpefeNUTeNbHOIt CeTH KpyNHbIX CHCTEM BOAOCHAOKEHHA,
rae oOHapyXeHHe KHIESUHbIX nanodek A0NMYyCTUMO aHilb B 5% npob
U3 Yucia oTtOMpaeMbiX HA NpoTSXeHUH 12 Mecsaues. YkazaHHOe
“PykoBOACTBO” COMEepXHT TpeboBaHHA K 0bs3aTenbHOMY 00e33a-
paXHBaHUIO MUTHEBBLIX BOJ, IOCTYNAOIMX B BOAOpACTIpeenTelb-
HYIO CETh.

CpaBHUTESILHBIN aHAIM3 MEXAYHApOAHbIX CTAaHAAPTOB, COBEp-
itenctytoumxcs BO3 naunnas ¢ 1958 r, oOHapykuBaet TeHAeH-
LUIO pa3BUTHA CUCTEMbl KOHTPOJUPYEMbIX NTOKa3areei 3a cuer yc-
TOHYMBOrO HapacTaHus X ducna. PaciivpeHune HopmaTHBHOM 6a3bl
MAET, B OCHOBHOM, 32 CUeT BBEJICHUS B CTAHRAPTbl MHOMMX OpraHu-
YECKHX COeIMHeHM, CBA3aHHBIX ¢ YCHJICHHEM aHTPONOINeHHOTO
npecca Ha MOBEPXHOCTHLIE H NON3eMHbie BOAHBIE pecypchl (MeCTH-
LM ABL, NPOAYKTbI MPOU3BOACTB OPraHHYeCKOro cHHre3a, Hedrexu-

naeHugocTu). B MexnvuanodubiX HODMATHRA)

AR J B lllluvlll,l AF lfl\/ll\fv llurUHlll’ lllll Vrl‘l“l X AP =

MUUACKOLTT MTNOMLY
i X ALFE

AVA EA LW WinL/iXik llt.}u]."l

nocjaeqHero fMepuoaa 4eTko obo3HavueHO KpalHe HEeraruBHOe OT-
HOLIeHUEe K BTOPHUUYHBIM MPOJYKTAM B3aHMONEHCTBHA CHIBHBIX
oxucauTenelt (Mcnonb3yeMbix ans obe3zapakMBaHHus BOALI) ¢ Opra-
HUYEeCKUMH COeRUHEHUAMH MPUPOAHONO0 H aHTPONOreHHOro Mnpo-
HCXOXACHUS,
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8.2. MeIHK0-IKOJOTHYEeCKHE ACHEKThI
HCHO0L30BAHKA NOA3EMHBIX BOJI
IJISI MATHEBOr0 BOTOCHAOKEeHUs

OueHka KayecTBa BOAbI

CnoxHas 9KOJIOrHUYecKas CUTyalus, CJIOXXHBLIAACI BO MHOTHX
Pa3BUTBIX W Pa3BUBAIOLIUXCA CTpaHax, OCOOEHHO B NOCYAAPCTBAX C

. b
nepexoqHOH IKOHOMHUKOH, onpenenser HeoOXOAUMOCTh (POPMHUP

BaHMA CTPATErHM U TAKTHKH AEATEILHOCTH MO OXpPaHe 3A0POBbLS Ha-
CENICHUA B KOHKPETHbLIX FMAPONIOTHYECKHUX U TMAPOIreOIOrHYECKHX
YCJIOBUAX.

Hanuuue cOBpEMEHHBIX MEXAYHAPOAHBIX H HALLMOHAJbHbLIX
CTaHAApTOB KauecTBa MUTLEBOH BOAbLI Obneryaer peuieHHe BO3-
HUKAIOLIMX NpU 3TOM 3aaa4. OQHAKO, SKOHOMHYECKHE aCMEKThlI,
CBA3aHHbLIE C HEOOXOAUMOCTHKO KPYTHBIX KAMMTANOBIOKEHHI B BO-
NOOXPAaHHbIE MEPONPUATHS, PEKOHCTPYKLMIO Cy LLECTBYHOLUHUX U CTPO-
MTEJILCTBO HOBbLIX BOAONPOBOAHLIX CUCTEM H COOPYXKEHUH, coBep-
LICHCTBOBAHHE TEXHONOrUi BonooOpaboTKH, BLIOOP U UCIONBL30OBA-
HUe OoJiee Ge30macHbIX BOOOMCTOYHHKOB, 3aCTaBRAAIOT ONPEACNATh
3TANHOCTh AOCTHXXEHUA MOCTABJIEHHbIX CTAHAApTAMU LieJieh Ha Me-
CTHOM ypoBHe. OOOCHOBAHME TAKHX pelieHui 1pcuy’"T MEAKWKO-
3KOJIOTUUYECKOH OLICHKK KauyeCTBa UCHOJIb3YEMbIX BOJ C L€NIbIO Bbl-
ABJICHUA 3aBUCHMMOCTH YXYALUICHUS 310pOBbI KOHKPETHBIX I'pynn
HACeJICHHs OT KAYECTBEHHLIX W KOJIMYECTBEHHBIX XapaKTEPUCTUK
COCTAaBa BOJbI. 06Hanvxceuue B NMUTHEBOH BONE KOHKDBTHOI‘O BDEN-
HOrO BelIECTBa, B KOJHYECTBaX, NPEBLIINAIOLINX YCTAHOBIEHHBIA
CTAHAAPT, ABJISETCS JIMLUL IePBLIM CHTHAIOM BO3MOXKHOIO €€ Biusi-
HUA Ha COCTOAHHE 310POBbS HACENECHUSA. ITO CBUAETEILCTBO TOTO,
4YTO BOAHBIA ()akTOp B AAHHON KOHKPETHOH CHTyallUH MOXET BXO-
JUTb B YUKUCJIO MPUUHUH, ONpPEACISIOLUX NMOBLILLIEHHBIA YPOBeHb 3a-
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00J1€Ba€MOCTH OINPEAENICHHOT0 BU/Ia. ITO JIMLIb OPUEHTUPOBOUHBIN
YpOBEHb UHAUKALIMH MPUUUHHO-CIEACTBEHHbIX cBs3eil. Ho uMenHo
OH OMpeaenseT HanpaBneHue HEOOXOAMMBIX UCClIeAOBaHUM, yTO4-
HSOLUX CTeNeHb BIUSHUA BoAHOrO dakropa (InbnuHep, 1995).

B cocTaBe TakKMX UCCIEA0BAHWM HA TEPBOM MECTE OKa3bIBaeTCA
OLUEHKa pHCKa ANd 3J0pOBbA YeNoBeKa, CBA3AHHOIMD C KayeCTBOM
OKpYKatouiei cpeabl ¥, B YaCTHOCTHU, UCIIOJIL3YEMOI MHTLEBOMH BOAbI.
Mmetoiuuecs mpu 3TOM CJIOXKHOCTH CBA3aHbl ¢ JePUUUTOM a0CTa-
TOYHO HaZeXHON UHPOPMaLMH 1 HEOOXOAUMbIX CTi€llMaTbHbIX 3HA-
HUI U1 HEe3aBUCHUMOI OLEeHKU ¢akTopoB pucka. Ha npeononenue

i
HMCKOLLHUXCA 34CCh MTPOOCJIOB HanpaplCHO pa3BHTUC HOBOIMO ANC

JIMHApHOMO HAIPABAEHHUA — IKOJIOTMUECKOH 3MUAEMUOJIOTUM. C—)Ta
AMCLMIIJIMHA UHTErpUpyeT NaHHbi€ B 00nacTH 3ApaBOOXpaHEHMS,
CTAaTUCTHKH U €CTECTBEHHbIX Hayk. BO3 ynenser Bce 60nbliliee BHH-
MaHWEe 3TOMY HanpaBJIEHUIO UCCIEAOBAHMUH, PE3yNbTaTbl KOTOPbIX
MOTYT NPUMEHATLCA [JIS ONpEAEieHUd NEPBOOUEPEAHbIX 3aaau o
npodunaxkTuke 3aboneBanuit U 6opuOe ¢ HUMH, OLEHKH 3 deKTHB-
HOCTH JIEUCOHO-IPOPUIIAKTHUECKUX MEpONpUATUil 1 BoidOpa HEOO-
XOJHUMbIX TEXHHKO-TeXHONMoru4eckux peineHuid (Guidelines, 1993).

B peajibHbIX YCIOBHAX BO3HUKAET HEOOXOAMMOCTh ONpeaeIeH us
pOJIU KOHKPETHOINo (paxTopa U 3alUMTHBIX (aJalTaiMOHHbIX) MeXa-
HU3MOB YEJIOBEKA B NAHHOM 3xosioruyeckoi obcranoske. [1puemsi,
UCIONb3yEMbI€ COBPEMEHHOI 3KOIOrNYECKOi 3MUAEMHONOrUEN, U
Hafnpas/icHbl Ha MOAY4YE€HHE TaKux AaHHbIX. B OCHOBY MOAXx040B,
UCTOJNIL3YEMBIX 3KOJIOrMYECKOH InuaeMHONOrueit, nojoxeso obHa-
pyXeHUE pa3iMuUil U CXOACTBA B MPOABJIICHUAX KOHKpPETHOI naro-
JIOTUM HA KOHKPETHbIX TEPPUTOPUAX C BbISBICHUEM Pa3NUuMil B -
noteTnueckux daxtopax pucka. Crnenyer OTMETUThb, UTO KoJiUYe-
CTBEHHAd OLICHKA 3ABUCHMOCTHU COCTOSHUA 3A0POBbS OT KOHKPETHOTO
¢akTopa Ha (poHE ApYrux, B TOM uyKciie PakTopoB “o0pasa »Ku3HH
(cTpeccoBble COCTOSHUA, alKOrojiu3M, KYpPEHUE U T.0.), 3arpsa3He-
HUsl OKpYXarouiei cpelbl B L€NOM, HACJIEACTBEHHOCTH U MEAUKO-

caHuTapHoro obecrneueHus, SBAAIOTCA ClmkHehued 3anadeii. [pu

I’Ill
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ee pellieHHH Jalieko He Bceraa 3pdekTUBHBI MeTOALI MareMaTHue-
ckoro MHorogaktTopHoro aHanusa (Okpyxatouas cpefa..., 1996).

MeTtoasl, UcCtioNb3yeMbie IpH NPOBEAEHUH IKOJIONO-IITHAEMUO-
JIOTHYECKUX HUCCIIeJOBAHUM MOXHO noApa3liesiuTh Ha 2 OCHOBHbIE
rpyMNMby:

— MeTolb! cbopa uHopMaLMH O nepuolie AcHCTBUS collepka-
LIerocs B TUT6EBOM BOJE BELlECTBA U 3a00/1IeBAEMOCTH KOHKPETHRIX
JINLL,

— METOAB! H3yUeHHs B3aUMOCBsA3eil MeXly KOJIMUEeCTBOM HCClle-
NyeMOI0 BellieCTBa B MHUTHEBOM BOJlE, IEPUOAOM ero AeiicTBHs U 3a-

ﬁﬂpebﬂﬂMﬂPTLlﬂ ua VYNnORUe nonviagIituyg

YEWL/ % A LIV LAAWA Jl.lv Al%W 1AL J.l'lﬂl.‘ 1Kle

TTonydyeHue peripe3eHTATUBHBIX JAHHBIX 3ABUCHT OT BEJIMUMHBI
HCIOJIb3YeMO# BHIOOPKH B COMOCTABIIAEMBIX IPyMIax HacelleHUs U
“QUCTOTHI” KOHTPOJBHOM rpyninl. Peiienne 3To# 3anaud Tpebyer
NpOBeJcHUS BeCbMa CIIOXHBIX ¥ JOPOroCTOSIHX HCCAEAOBAHUIA,
NMOCTPOEHHEBIX HA COMOCTABNEHHH KapTHHLI 3a60/1eBaEMOCTH pel-
pe3eHTAaTHBHbIX IPYIHI HacelleH s, yCJIOBHS OOUTAHKSA KOTOPHIX MaK-
CHUMAJIbHO OJI3KH, HO OTJIHYAIOTCA HCTIONB30BAHHEM UTHEBON BOALI
pa3IMYHOro KayecTsa Mo COAep)KaHHIo OnpeAesIeHHOr0 XHMHYECKO-
ro kOMnoHeHta. Eue Oonee ycnoxHsercs 3ra 3aaa4a npH yCcTaHOB-
JIEHUH ACACTBHA pa3sHbIX KOHLEHTpAlUHi U IKCHO3HUIUHU HAeHCTBHA
O HOIO BEINECTRA, NOCKOJBLKY BO3HHKAeT HeOOXOAMMOCTh 3HAYHTENb-
HOIo pacmupeﬂm YKCIa UCCTIEAYEMBIX Ipy TN HacesieHus. [pu 3TomM,
Rah iipabnjiv lpcuyclwl LyuniLvibonhuc Jquiivjincnnc JldridHblA Ul.pl’l‘
[HaNnbHON MEeJAUIIMHCKON CTAaTHCTHKH LieJICHANpaBJIeHHbIMU KJIHHH-
YeCKUMH 00C/IeNOBaHUAMHU HaceJleHH.

OueBHHbIE CIIOXHOCTH TIOJIyYeHUS JOCTATOYHO OOOCHOBAHHBIX
IKOJIOTO-IMHAEMHUONOrHYECKHX JAHHAIX HA KPYIHBIX TEPPUTOPUIX
NOCY>XHJIH OCHOBaAHHEM 1S pa3pabOTKU METOAOB OLIeHKH (akTo-
pPOB pHUCKa JUIs 310pOBhA HacelleHHA NyTeM YCTaAHOBIIEHUS CTENEHH
OMAaCHOCTH M MIPHEMJIEMOCTH IS MUTHEBOIO BOAOMNOJL30BaHUS pa3-
JIAYHBIX BONOUCTOUHUKOB Ha OCHOBAHHH COBpPEMEHHBIX CAHHTAPHO-
TOKCHKOJIOTHUeCKHX JaHHbIX. Tak, HanpuMep, B Poccun ansa aroi
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LeJM mpeAHa3HayeHbl Ase OQULHANbLHO NPHHATEIE TUTHEHHYECKHE
knaccudukauuu: 1) pacnpenenenne BpeAHBIX BELLECTB N0 Kaccam
OMacHOCTH H 2) pacnpeneniende BOAHLIX 00BLEKTOB MO XapaKTepy
3arpsA3HEHUS.

B nepBoii knaccudukayuu BolaesieHsl 4 knacca OnacHOCTH:

1 — ype3BbIYaiiHO ONacHele, HOPMUpPYEMBIE MO CAHUTAPHO-TOK-
CUKOJIOrH4ecKoMy npu3Haky BpeaHocTH ¢ TTJIK Ha ypoBHe Thicqu-
HBIX W MeHee Mr/n (Hampumep, pocdop, Oe3HanopeH, HeKOTOPbiE
COCUHEHHSA PTYTH, 0J10BA, CBUHLA);

2 — BBICOKOOMNACHbIE, Takke HOPMUPYEMbBIE N0 CAaHHTAPHO-TOK-
CHKOJIOTHYeCKOMY MPHU3HAKY BPEOHOCTH, KaK MPaBUJIO, COTHIMH H
NECATBIMH JONSMH Mr/n (HanpuMep, Tanuit, KoOansT, BONb(pam,
nepekuch BOAOPORA, HEKOTOpbIE MEMEHTOOPraHu4eCcKUe, reTepo-
LIMKJTHYECKHE W TraJIOreHocoaep Kallve BellleCcTBa, COeAUHEHHS a30-
Ta, pochopa u ap.);

3 — omacHele, HOpMHUpyeMble B OONBUIMHCTRE CIY4aeRB MO Op-
raHoNeNnTHYECKOMY TIPHU3HAKY BPEHOCTH B LIMPOKOM JHANa30He
npenenbHO JONYCTUMbIX KOHLUEHTpALMH OT eAUHUL JO COThIX A0JIEH
MTr/J1 (B OCHOBHOM 3TO BelECTBA OpraHUYeCKOH MpUpOaB!, HAIPH-
MEP, AMUHBI U UX CONH, anudarudeckue yrieBoAOpOAs! U AP.);

4 — yMepeHHO OnacHble, HOpMHpPYEMble TOJIBKO 10O Oprasosnen-
THYECKOMY NMPHU3HAKY BpenHocTH. UX npeaenbHo AJONYyCTUMBIE KOH-
LIEHTPaLMU HAXOAATCA B IIMPOKOM AHana3oHe BeJlHUUH, HO OOBIYHO
NpeAcTarIeHbl €AMHULIAMH H ReCATBIMH JOJIAMH MI/IL.

KpurepunansHoii 0CHOBOI pacnpeaesieHus BOAHbIX 06BLEKTOB MO
XapaxTepy 3arpsa3HeHus apngercs creneHs npesbiienus NJK (Tnur-
maH, 1988). [1pu 3TOM, NprMeHUTENHLHO K BellECTBaM, HOPMHpYe-

RAY 1A N WA E X TS TY rllf‘t\ﬂlﬁf\ll"! EMIArAanNOaT o ﬂ"l'nﬂm” wrrvmAaTrIMNnRTTA

ViDlvl ﬁU TGI\UI’II\UJIU UUI\UM] IIUI\CI.JQIUJHU DPUAHUUI s yylanuvnoliv®
Hbl 4 CTEMeHH 3arpsA3HeHus: aonycTuMas (1-kKparHoe npeBbillleHHE
T1J1K), ymepenHas (3-x KparHoe), Boicokas (10-kpaTHoe) ¥ ype3Bbl-
yaiiHo Bbicokas (100-kpatHoe).

Coueranue 3THX AByXx knaccudukauuii, NO3BOIIET OLUEHUTE H
CTeneHb ONAacCHOCTU BbISBJIEHHOIO YPOBHS 3arpsA3HeHus BOAOHCTOY-
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HUKa U CTelleHb ero MPUroaAHOCTH AJIS MUTEEBOI0 BOAONOIL30BaBHS.
Tak, oOHapyxeHue BellecTB, MpHHALIEX)AMUX K 1 ¥ 2 Kjiaccy onac-
HOCTH B BOJAOMCTOYHHUKE C “yMepE€HHON” CTeneHblO 3arpsa3HeHUs
MOXET IPUBECTH K MOABJIEHHIO HAYANIbHBIX CUMIITOMOB HHTOKCHKA-
HUH y HacTH HaceneHus. TIpH “BbICOKON™ CTeneHu 3arps3HeHus dTU-
MH BELLECTBAMU BhisIBJIeHbI BbIpaXKeHHbie CHMIITOMBI HHTOKCMKALUH
H pa3BUTHUE XapaKTepHbiX AJIA O0OHapyXeHHbIX BelleCTB MaToIOru-
yeckux 3¢pdexToB (O cOCTOIHUM..., 1996). B npyrux cnyyasx rpana-
LMsl CTPOMTCA HA pa3HULIE 3HAYEHHUH OHOIO U TOrO XXe MOoKa3aTens
30pPOBbA.

B 3aBHCHMOCTH OT C
3aresiel M NOKasartesieil 3a605ieBaeMOCTH HacejleHUs NaHHOH Teppu-
TOPUH [10 CPABHEHUIO C KOHTPOJIbHBIM PAiilOHOM MJIK CpeaHHUMH Be-
JIMYMHAMH 10 peyHOMY OacceiiHy MJIM CTpaHbl B LEJIOM MPHHATO
BbIAENATH 45 kateropuit. HanpuMep, MeAHKO IKOJOFHYECKYHO CH-
TYaUHMIO B perHoHax (MM HacesleHHbIX MYHKTaX) MOAPa3AeliftoT Ha 5
Kareropuii: 1 — ynoBjieTBOpHUTe/IbHAA, 2 — OTHOCHTEILHO HAMPAIKEH-
Hasd, 3 — CylleCTBeHHO HANpIKeHHad, 4 — KpUTHYeCKast UK Ype3Bhi-
yaiigas, 5 — KaTacTpoduyecKkas MIH CUTYallUs IKOJIOrHuyecKoro dea-
ctBug (Iluaurun, 1993).

Takum ob6pa3zom, MeToaonoruyeckas 6a3a cOBpeMeHHbIX UCCIie-
JOBaHUH NPUYUHHO-CIIEACTBEHHbIX CBA3el 3a00jieBaeMOCTH Hace-

JIEHNA C BOAHbLIM (baKTOPOM MO3BONAET YCIICINHO COYETATh H IKOJIO-

rO-3MHAEMHOJIOrHYECKHH W IKCTIEpUMEHTaNbHO-TOKCHKOJIOTHYECKH
noaxoanl. IlpakTHYECKY 10 pe3yJIbTaTUBHOCTB 3THX TOAXOAOB NEMOH-
CTpHUpYeT 006110 HAKOMIEHHBIH ONBIT MEXIYHAPOAHLIX U OTEYe-

CTBEHHBIX UCCIeNOBATEIIbCKUX pa60'r.

MexayHapoaHbIi ONbIT

AHanu3 6onee 350 nuTeparypHbIX HCTOUHUKOB MOCTEAHUX Je-
CATHJIETUH, MOCBALUEHHBIX BIUIHUIO KauyecTBa MUTbeBOH BOALI HA
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310pOBbe HaceNneHus, 0OHapyXMBAeT HIMPOKUI CHEKTP HCCaeN0Ba-
HHUHA, NPOBEAEHHbLIX BO MHOI'MX CTPaHax MHpa. 3TH NCCIENOBaHUs
MOXXHO MOAPA3AENUTb HA 3 OCHOBHBIE IPYIIbL:

— UCCNENOBAHUSA, KOHCTATUPYIOLIHE HAJTUUKE BPEAHBIX BELIECTB
B MMTbEBOW BOJE HA TOH WM MHOH TEPPUTOPUH H 00OCHOBBLIBALO-
I4e B CBA3M C ITUM HEOOXOAMMOCTb MPOBEHEHHs CHElUANIbHbIX
MeJIMKO-3KONOTHUYECKHX UCCeN0BaHUi;

— HCCNIEA0BAaHN, rAe Hapaly ¢ KOHcTaTtauued (akropos 3arpss-
HEHUS BOJbI OLCHHBAETCH PUCK AN 340pOBLA NPH ee noTpedneHun
Ha OCHOBE paHee MU3BeCTHON MH(OpPMaALUK O NATOreHETUYECKOit Ha-
NpPaBleHHOCTU NEeHCTBUS BBIABAEHHBIX BELIECTB (HApuMep, 3alo-
XKeHHOH B 000CHOBAaHUN YCTAHOBNEHHLIX HOPMATUBOB);

— UCCHENOBaHNs, YCTAHABIUBAIOIHE TPUUHHHO-CIIEICTBEHHDbIE
CBsA3M 3200/1eBaEMOCTH HAceneHUs ¢ 0COOEHHOCTAMMU COCTaBa MUTh-
€BOM BOABI METOAAMH IKOJIOTMYECKON SMUAEMHONOIUH U TOKCHKO-
AOrKA.

Cnenyer oTMETHTD, 4TO OONBLUMHCTBO PadoOT, KacalolUXCa XH-
MUYECKHX 3arpsi3HEHHI BOAbl, MPUHAMICKHUT K MEPBBIM IBYM Ipyn-
naM. Yro kacaetcst OHOJOMMYECKUX 3arps3HeHnil, To B OOJIBILNH-
CTBe CJlyyaeB Hajuyue cBs3eii 3a00/ieBaeMOCTH C BOAHBIM (PaKTO-
POM YCTAHABNKUBAETCS HA OCHOBE Pa3BePHYThIX IMNAEMHOIOTHYECKUX
Uccne10BaHuH.

- ObpaulaeT BHUMaHHe TOT GakT, 4TO BOAHBIH (akTop pacnpocrt-
paHeHus HHPEKUHOHHEIX 3a00/IeBaHUMA NPOARIIAETCS MPEXKE BCETO
B CBSI3M C HCIIONBL30BAHUEM 3arpsA3HEHHBIX NOA3EMHBIX BOJI MEPBOro
BOAOHOCHOTr0 ropu3onta. Tak, no nandsiM Global Consulting for
Environmental Health (Moore et al., 1993) 6onsmnncTBO (76%) U3

A
34 pennimek pHeKNUIE BOAHOTO NPoHCXoXKAeHnd, 3aduKkcupoban-

HeIX B 1991-1992 rr. B |7 mrarax CILA, cBA3aHO ¢ mpuMeHeHHEM
LS IATHEBBIX Lienell BoAbl U3 konoaues. Obluee uncno nocrpaaas-
itnx — 17464 yenomeka. [Ipu aTom B 7 U3 11 Bcnibinek, rue Obin
YCTAHOBJIeH BO3OyauTenb UHPEKIIUH, HM OKa3aJIUCh JIAMOJIUK WiIH
KPUNTOCTIOPHAHHN — NMATOTeHHbIE MPEICTABUTENN BHa MPOCTEHIINX.
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Onna »3 nBYX ApyrHUX BClbillek Oblla cBg3aHa ¢ HHPUUKMpPOBaHHEM
BOAbI AH3eHTepHiHbIMK GakTepHsiMH, Bropas — BHPYCOM renaruTa
A. CnenyeTr OTMETHTb, UTO 3apaKEHHE TTOA3EMHHBIX BOJ KPUOTOCIIO-
pUAMAMH B NociieHee BpeMs BCe yallle OTMedaeTcs B cnenyanbHoil
JUTEparype.

Hcnonb3osaHue NnoxX0 3alliHIEHHBIX MOA3EMHBIX BOIOUCTOUHHU-
KOB OKa3bIBae€TCA IPUUMHOI BCIbIILEK KUIleuHbIX HH(eKIni BUpYC-
HOWH 3THONOTHK. B KauecTBe NpuMepoB MOXKHO MIPHUBECTHU BCIILILLKY
octporo racrpo3ntepura (10 3000 uenoBek NocTpafaBIUNX), 3a(PUK-
CUpOBaHHY10 B 1994 rony B @UHNSHANH K BbI3BaHHYIO HCIIONb30BA-
HHEM KoJjioaesHoi Boabl (Haupert, 1996).

BoaHble BCNbILKK KULIGUHBIX HHEKIIHHA, CBI3aHHbIE C HCMONb-
30BAHUEM 3arpsa3HEHHbBIX MOA3EMHLIX BOJl, OTMEYEHLI 1 B PAAE PEru-
oHoB Poccun. OnHako yaiie BCero M 31ech OHH CBA3aHbl J1MbO ¢ Ko-
a0aHaMu, U060 ¢ NpUOBpexHBIMU PEYHBIMA UHPHUALTPAIIMOHHBLIMH
Bosi03abopaMH, HENOCPEACTBEHHO 3aBUCALMMH OT KauecTBa nosep-
xHocTHEIX Boa (O COCTOSHHH..., 1996).

IlpuBeneHHble Bbille (GakThi MOATBePAIAOT HEOOXONUMOCTh
3HAYMTENBLHOMO MOBbILLIEHUs BHUMAHUA K 3alIUTe NOA3EMHBLIX BOJO-
HCTOYHUKOB JIELEHTPAIH30BaHHOIO BofocHabxeHHd. CoBpeMelHble
METOABl 00e33apakiBaHUsA NMUTLEBOH BOJbLI, IPUMEHIEMBIE B KOM-
MYHaJILHLIX BOAOPOBOAHBIX CHCTEMAX, CYILECTBEHHO CHUKAIOT PUCK
pacnpoctpaHeHHd HH$eKUuH BoaHbIM NyTeM. OqHaKo B paae ciy-
yaeB pacnpocTpaHeiive HHPCKIIMH BbI3BAHO BTOPUYHLIM MHUKPOOHBLIM
3arps3HeHnenM BOabl B paciipeaenurenbHbix cetax (flosun, 1998).

Ocobyro TpeBory Bhi3biBalOT CBEJIEHUS O CBS39X Hanbonee pac-
MpOCTPaHEHHLIX M OMACHbIX PaKOBLIX 3a00neBaHUit ¢ UCMONL30BA-

HUEeM XUMHUECKU 2arng3HeddbLIX Noa3eMuLix Ron. [Nenenie viioMu-

L 2 3 l}'l\l AW/ AARAMLLAL BANSLA- N IVARARLNLLAL APNS LA & I-vl.’uulv J AANSITRE A

HAHHA O BO3MOXXHOCTH TaKHX CBA3ed NOIBHIMCH NECATHNETHS TOMY
Ha3zaj B paborax, coloCTaBnsgoMX B 00LLeM Buae XxapakTep 3ab0-
NeBaeMOCTH HacelleHUs, oTpednsoLero BoAy MO0 U3 Nog3eMHbIX,
JIHO0 U3 NOBEPXHOCTHLIX HCTOYHHKOB. YBEJIHUEHUE YKCIIa PAKOBBIX
3a00neBaHHH nMpH noTpebiieHUH HaceneHHeM MOBEPXHOCTHLIX BOJ,
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otmeueno B wtate Oraio (Kuzma et al., 1977) u B Jlyusuane (Gottlieb
et al., 1981). Ananorvunbie JaHHblE NONYYEHbl B UCCIEAOBAHUAX,
npoBeneHusix M.M. Mopusom ¢ konneramu (Morin et al., 1985) B
473 KpynHbIX aMepHUKaHCKHX ropojaax. ABTOp OTMeqaeT COBMNaje-
HUE CBOMX HMAHHbIX ¢ PAHHUMHU paboTaMu amMepHKaHCKHX, OpHTaH-
CKHX ¥ KaHAACKUX YUEHbIX, H3YyUaBIIUX ITY Npodnemy.

Tem He MeHee, HCCNielOBaHMS, TipoBeaeHHble nozke B CIIIA
HauuonansusiM HBRCTHTYTOM paka (Cantor, 1997), cBuaeTeNsCTBY-
10T 00 YBeIMUeHWH PUCKA pa3BUTUSA paKoBOM MATONOHK U B CBA3M C
MCHOJIb30BaHHEM MOJ3EMHBIX BOA, COAepKaliX MOBbillIEHHbIE KOH-
HeHTpalKi HUTPaToB, acbeCTONPORYKThI, PARUOHYKAUAB], MbILLIbAK
M BTOpHYHbIE NPOAYKThI XJIOpHPOBAHUA BOAbI. ANOHCKHE aBTOpPbI
(Sakamoto, 1997), 06HapyKunH NONOKUTENEHY IO KOPPEISILUIO MeX-
AY pakoM MaTkKH M KOHUeHTpauueill ¢ropa B nuTheBOd Bode B 20
paiioHax ctpanbl.HMccnenoBanus, nposeernbie B ApreHTuHe yie-
HbiMu CLLIA, noaTBepnatoT CBA3b MEXAY NMOBBILIEHHEM CMEPTHO-
CTH OT 3a00JyieBaHUil pakOM MOUYEBOMO My3uIps M MPUCYTCTBHEM B
MHTbEBOH BOJlE HEOPTaHUYECKOrO MbILLbAKA (Gottlleb, 1981).

B coBpeMeHHbIX nyOnukanusx BCE yaile NOSABISKIOTCS JaHHbIC
O NPOHUKHOBEHUHM B MOA3EMHBIE BOALI KAHUEPOTreHHbIX COEHHE-
HUIl B CBA3M C yTeUKaMH TOMJIHBA. AMepHKaHCKHe HCCIIEJOBATENH
ob6paialoT BHHMaHHe Ha OOHapyXeHHe B NMUTLEBOM BOAE U3 MOA-
3EMHbBIX UCTOYHHUKOB MeTHJI-3-Oytui apupa (MTBE). [To nanHbiM
b.P. llITepua (Stern et al., 1997) oxono 5% nacenenns CLLIA ynor-
pebnsAoT BOAY € BLICOKMMM KOHLEHTPALMAMMU 3TOro Bewecrsa (0T
700 no 14000 yacteii Ha MHJIIMOH).

M.C. Hopucona u C.I1. ®entepa (Dourison, Felter, 1997), uc-

LIFT T ARSI F S A/ PR IASATYY TS r\nRt\ﬂAnr\r MATLITITE M ADTUALTYY

CJHAHJH UCIJUHI.HU\JI.D pnu\a panuunux JG.UUJICMI'I l’l B CBA3K € 34l IJIIJ'
HeHHeM noA3eMHbIx Bog MTBE, yctaHOBHAN COXpaHEHHE TOKCHY-
HOCTH 3TOI0 COEAWHEHUS MPU NOCTYIUIEHHH B OpraHusM C NUThe-
BOH BOJOI W OTMETHIM HEOOXOAHUMOCThL AanbHellnero pa3BUTHSA
uccienOBaHuUil ang onpexnenesus crenenu siugsHugs MTBE Ha ypo-
BeHb paKOBbIX 3a00JIeBaHU.

-C
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HactopaxuBatowue pe3ynsTaThl fanu HeaaBuue paborsi Tail-
BaHbCKHMX UCCcieaoBareneil. IMU n3yudena cBs3b pucka 3aboneBanus
pakoM 000404KOI KUILKM C YPOBHEM >KeCTKOCTU MUTHLEBOI BOAbI M3
KOMMYHaJIbHbIX BOAONPOBOAOB. CONOCTABNAS YAaCTOTY CMEPTHBIX
MCXOA0B MpH 3TOM 3aboneBanuu (1714 cnyuyaeB) ¢ aHAJOTHYHBLIM
YKUCJIOM CMepTeil OT Apyrux OonesHel (C y4eTOM CTENEHH KECTKO-
CTH BOIbI, HCMONIb30BaBIIeiics 00bEeKTaMHU MCCJIEI0BaHUM, UX BO3-
pacTta ¥ nosna), aBropsl 00HapYXHJIM CTaTUCTHYECKU AOCTOBEPHOE
yBeJIMYeHUe BEPOATHOCTH paka O0OA0YHON KHUILKU MPH CHHXKEHUU
YPOBHS XKECTKOCTH Boabi (Stern, 1997).

SInoHCKKe CrieHaNkuCThl Ha OCHOBAHKWM KccieaoBaHuil B 98 ro-
poaax W noceneHusax npedektypst XHMOro Takke NpULIIN K HOBbIM
BbIBOJAM, KacCarOLLMMCS MATOIeHETHUYECKOTO BIHAHUA CONleil xkecT-
KOCTH MUTheBOH Boabl (Sakamoto, 1997). Ouu BBIABUIIH 3HAYUMYIO
NOJIOKHUTENLHY0 KOPPEAHHIO YPOBHS CMEPTHOCTH OT paKa KeJya-
Ka ¢ oTHolueHHeM Mg?*/Ca** B BoAe NMOA3EMHBIX BOJOHUCTOYHUKOB,
ynorpebngeMoit 111 BoaocHabkeHUs HACENICHHS.

Onnako, cnpaBelJIMBO 3aMeTHTb, 4TO elue B 1980 . B pabore
b. 3emna (Zemla B.; ITonsina) oTMeuanach NONOXKUTENbHAS KO-
pensuus MexJy HHU3KMM YpPOBHEM CMEPTHOCTHU OT paka Kejayaka
BLICOKOH XECTKOCTHIO NMUTLEBOH BOALI.

Puck noBbillleHHs YPOBHA PaKOBbIX 3abojieBaHUit BO MHOTUX
HCCIIeA0BAHUAX CBA3biBaeTcs ¢ 00Hapyx eHHEM B NOA3EMHbIX BOAO-
HCTOUYHMKAX KaHIIEPONeHHbIX OPraHUYeCKUX COeAUHEHU N aHTpoIo-
reHHoro npoucxoxaenus. Paborsl HauponansHoro HHCTUTYTA pa-
ka (Allen, 1997) obpawaror ocoboe BHUMaHHE Ha MECTHLUAHOE
3arps3HeHUe NMoA3eMHbIX BoA. Tak, aBTOpPbI BBICKa3bIBAlOT NMpeano-

MACATIAS N CRA2AY MADRLINIAUHNAL 2Ta0NTARASMOACTIT RALNM MATINULIOTE
AVUMWTINIC U VDA JAS LIVDDIMIVH NV JAQUUIVDBAVIVIUL L] PARUIVE MUV IV

xene3bl Ha [aBaiisgx, ¢ NJIUTENBHBIM UCMONIB30BAHUEM NMOA3EMHBIX
BOJ, COAEPKALUMX TaKMe XMMHMKaThl KaK XJIOPOAAH, refraxiop u
1,2-nu6poM-3-xnopnponan. B To xe BpeMs uccieaoBanus Jlatcko-
ro Texuu4yeckoro yausepcurera (Bro-Rasmussen, 1996) ceunerens-
CTBYET O CNIOCOOHOCTH JUIUTENHHOIO COXPAHEHHUS B MOA3EMHBIX BO-
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nax nesnoro pajga necruuuaos — 1T, nunpana, nonapuna u ap. Xop-
Batckue uccienoBarenu (Goimerac et al., 1996) orMedaroT 3arpss-
HeHHWEe NMOA3EMHBIX BOA IHHPOKO UCIIONb3YEMbIM KaHEepOreHHBIM rep-
ounuaoM — arpasuHoM. C.M. Jloraeiim (Dogdeim at al., 1996) B oxn-
HOM M3 paioHOB Erunrta obHapyxui1 necTUUHAHOE 3arpa3HeHue
OKpyXxawolueil cpeabi (nNoa3eMHbie NMUTheBble BOAbL, MUILA, [104BA),
ONHOBPEMEHHO YCTAHOBUB HAJIMYHE ITUX XUMHKATOB B XKEH-
CKOM MOJIOKE.

XapakTepHo, YTO BO BCeX MpUBeAeHHbIX Bbillle paboTax OTMe-
yaeTcs HeOOXOAMMOCThL MPOBEACHUA YrIIyOJIEHHBIX UCClieA0BaHUMH
CTENeHU BAHSHUSA MECTULMAHLIX 3arps3HeHUd MOA3eMHBIX BOA HA
300pOBbLe JTFOaei.

OLeHKe PUCKA BIMAHUSA TOKCHUHBIX OPFraHUYECKHUX COeAHHEHHH
B NOA3eMHbIX BOIAX Ha 310pOBLE NOCBSWIEH PAA UccienoBaHUi. Bee
Oonblllee BHHMAHUE B 3TOM OTHOLIEHUH CTAaJIM NPUBJIEKATh CBAJIKHU
IPOMBILIIEHHBIX OTXOAOB, 3arpA3HAIOLIME MOYBbLI, a Aajee H Noa-

3eMHbIe BONBL. [TOBLIIIIEHUe TOKCHUHOCTH NON3eMHLIX BOI B paitone

IVALI AN APNIAA AFle R ANJAIAIEAA W 1N LA W ANIVNWEL 11AN W 1 K& ARNSLL-Fw/lVRRA AL LFNSLL AR l}mlvllv

MyHMIUNAEHON CBAIKK OTMeuaeTcd B paborax (Bruner et al., 1998;
Najem et al., 1994). Hakonneuue B Nog3eMHBIX BOJAX AUXJIOpAllETA-
Ta — NMPOAYKTA MPOU3BOACTB MPOMbILINEHHbIX XUMHKATOB M JieKap-
CTBEHHBIX MPENAPATOB, BbI3bIBAIOLIEr0 HOBOOOpa3oBaHUd U 3aboe-
BaHWA TEYEHH — TAKXKE CBA3BIBAIOT C BIMAHUEM CBaIOK MPOMbIi-
JIEHHLIX OTXOJ10B.

[Ipu oueHke pucka BIUSHHUS MOA3EMHBIX BOA Ha 340pOBbe Hace-
JieHUd Bce Donblliee 3HaYeHUe NPHOOpeTaloT paboThl, TOCBAUEHHbIE
BO31eHCTBUIO KOMILIEKCA 3arpa3HAI0mMX Bewects. M3 nocnen-
HUX paboT no 310# clnoXHO! npobiieMe BLIAENAIOTCS HCCIIEA0BAHNSA
P.C. sinura c konneramu (Yang et al., 1995), nocBsineHHbie COBEpLLUEH-
CTBOBAHHIO METOOJIOTUH OLIEHKU pUCKA XUMHYECKHX CMecCei.

JIna paga TOKCHYHBIX BEIUECTB, COAepKALMXCS B MUTHLEBOH BOAE,
OTMeueHbl MOJIOKUTENIBHBIE KOppelsiun Al ¢ 6onesnbio Anbirei-

mMena (Mel arhan st 91 100AY Ac - ¢ NAKOM MAUARNAND NMVTILING

l"lUl}u \LVIUI-—J“UII“II Wi Al I I v \.’}, 4 R L rlul\vl.‘l IN A VAN R 27 A 4 S I.I.J Jl-’ll.l’l

(Hopenhuyn-Richet al., 1996). Eme B 70-x ronax B Cl11A usyuanoch
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BIIMAHUE BTOPUUHBIX [IPOAYKTOB XJIOPUPOBAHUS ITUTHEBOHU BOJILI { TPH-
raJIoOMeTaHOB, 00pa3yIoKXCS PH HEAOCTATOUHON OYMCTKE OT Opra-
HHUUYECKUX COEAMHEHUHA H nocaenyouem obe3sapaknBaHuu XiopoM)
Ha YPOBeHb OHKOJOrMueckoii 3abonesaemoctu B Horom Oprneane
(Environmental..., 1976). Ilocnenyromue uccnaen0BaHus NOATBEPK-
JIAOT HAJIUUHE 3HAYTUMON KOpPENALMOHHON CBA3U MEXKAY PAKOBLIMH
3aboneBaHUAMH U COACPIKAHHEM B [TUTHEBOHN BOE TPUTATOMETAHOB
(Hildesheim et al., 1998).

B Teuenne nocneanux 20 net cneuManmCcTsl paaa pa3BUTLIX CTPaH
NBITAIOTCA MOABEPTrHYTH CYLUECTBEHHOMY MEPECMOTPY TPaAULIUOH-
HY10 OLIEHKY XECTKOCTH NMHTHhEeBOM BOJIbI KakK Noka3aresd, BAHgioLme-
IO Ha ee OpraHUYeCKUe CBOMCTBA U NPUIOAHOCTb A/ XO34HCTBEH-
HO-OLITOBBIX Lieied. ITO ObIIO CBA3AHO C MOABNEHHEM pAJA HCCe-
JOBAHUHM, NPEATIPHHATBIX C LieNIbI0 YCTAHOBJICHUS B3aUMOCBA3U
MEeXAY CTEMECHbIO KECTKOCTH U YPOBHEM CEPAEHHO-COCYANCTBIX 3a-

OoneBaHWA cpeay HaceNneHuUs.

pl'lln R cencenTule T0-¥ rOIOR ATIUNAHATTLHELIM U-ACHenORATL L -
~ LRI rivS ] W L9.5 + weil
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CKHM 3KOJIOrMYECKUM LeHTpOM (r. LIHHLUMHHATTH) HA OCHOBE AaH-
HbIX, OTHOCcsMxcs K 135 roponam CIHA (Environmental..., 1979),
Oblsia moKa3aHa OTHETNHBasA TEHJCHUHUA K YMEHBINEHH10 00illero yu-
cla cepacvHO-COCYANCTRIX 3a00neBaHuit 10 Mepe pocTa KeCTKOCTU
norpebnaemoi nuTheBoM BOJLL. [1poBeAEHHbIE IKCIEpUMEHTAJILHBIE
uccneaopauus 6a3supoBanKCh Ha TIPEACTaBIEHUAX O BO3MOXHEIX 3a-
OosneBaHUAX CEPACHHO-COCYUCTON CUCTEMBI B pe3yJIbTare BAUAHUA
HE TOABKO COOCTBEHHO CONEBOIO COCTaBa, HO, [MaBHBIM 00pa3oM,
pAana 37€MEHTOB, CONYTCTBYIOLMX MATKUM H XXECTKHM BOJAAM.

B 3TOM OTHOLICHWH NpeACTaBAAIOT UHTEPEC JAHHbIE, MOJYUEH-
HbI€ HAJHUOH4JIb bHOH aoopaTopueu UK'I’YDK,U,C COBMECTHO C yHH-
BepcUTETOM LITaTa TeHHECCH U YHUBEPCUTETOM LiTaTa MUCCUCUNTH
B I. JkekcoHne (Revis et al., 1980). Dtu uccienoBanus kacarorcs

U3YUCHHUA BJIMAHUA COCTABA NMOA3CMHBIX BOA HA Pa3sBUTHE rHNIEPTO-
HHM W aTePOCKAEPOTHUECKOrO fIpoliecca. U3yueHue NIIMTENLHOIO

xa o= A e Auw - AN & N A wiwit. Tl TwIlfiW =T33 % APLLS

IAEeACTBHS NMUTHEBBLIX BOJ C Pa3/IMdHbIM YPOBHEM cofepkanus Na, K,
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Ca, Mg, Pb, Cd no3sonuno sbisiBUTE AOMHHUPYIOLLYIO ponb Cd B
BO3HHUKHOBEHHUHM YCTOMUYHBBIX TMNEPTOHHUYECCKUX TEHACHUUH MpH
COYETAHHH €ro C NMOBLIIIEHHbIM coaepkaHieM Ca u Mg.

B TO ke BpeMs 3HAUUTENLHOEC CHHIXKEHHE YPOBHA COACPXKAHUA
Ca B nUTbEBO# BOJIE C MOBLILIEHHBIM coAepkaHueM Na npHBOAHIIO
K NOBBLILIEHUIO KPOBSHOFO J|aBJIEHUSA 10 CPABHEHHIO ¢ KOHTPOJILHOM
rpy1io, rae KoJH4Y€CTBO KaibLKs Ob10 HA 0OBIMHOM yPOBHE. ITH
ONbITh! SBUJIHCL OCHOBAHUEM JUTA CYXACHHH 0 3amuTHOM ponu Ca
MUTHEBBIX BOJL 110 OTHOIHEHHIO K TMNEPTOHUUYECKOMY BO3AEHCTBHIO
apyrux aneMeHntoB (Na, Cd). Kpome Toro, 6bU10 nokasaHo, 4To 1o-
TpebneHue markux Boj, coaepxaumx Cd u Pb, cnocobcTBoBano
Pa3BUTHUIO aTepOCKIIEPO3a U MOBHILEHHIO CONEPXAHHA XONECTepH-
Ha B nna3Me kposH; npucyrcrere Ca (100 Mr/n) B BOJaX o0ka3biBajno
3alMatonee aeiictere no orHoieHuo k Cd u Pb, srizbiBatommum
arepockneporudeckue 3 dextbl. CRUACTENRCTBA O CBI3H CEPACY-

HO-cOCYNHCThIX 3aboneBaHuii ¢ UCMONbL30BaHUEM “MATKMX’ BOJ, B
uyacTHOCTH ¢ aeduuToM Mg, nonyuensl Taxe puHckumu (Punsar
et al., 1979), uranpsinckumu (Masironi et al., 1980), ncnaHCKUMH
(Gimeno, Ortiz, 1990), nemenxumu (Sonneborn et al., 1981), poc-
cuiickuMu ([Tnutman, 1988), anrnuiickumu (Laccy et al., 1984),
meeackUMH (Rubenovits, 1996), TaiiBaubckuMH (Yang et al., 1996),
HHACPIAHACKHMH YueHbIMU (Zielnius, 1981). Tem He MeHee, cebina-
ACb HAa HEOCTATOYHOCTh U HEKOTOPYIO NPOTHBOPEYHBOCTD JAHHBIX
O 11aTOMEHETHUECKON POJIH XKeCTKOCTH Boabl, BO3 ewe He cMomia
ONnpeaeNUTbCA B BONPOCE O BREACHHH HEOOXOAUMBIX 3A€Ch HOpMa-

tuBoB (Guidelines..., 1993).
Poccuiickuit ofibIT
Ipu oueHke KayecTBa OA3EMHBIX BOA, UCTONb3yeMbiX B Poccuu

I MUTBLEBLIX LIENEH, B NOceaHEe BDCMA BCC 6osibIlee BHUMAHHE
YACHACTCA AHTPONOT€HHDbIM 3ArpA3SHEHHAM.,
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H3yueHue npoueccor Aerpajayud kayecTsa BOABI LIEJIOro psna
NOA3€MHBIX BOJOUCTOYHHUKOB POCCHH BBISBHJIO LUIHPOKHH CNEKTp
NpUYHH [NTaBHbIM 00pa3oM aHTPONOTreHHOIo XapakTtepa. 3akayka
HEOUYHINEHHBIX CTOYHBIX BOJA B NOA3EMHbIe MOPH30HTHI, aBapHH HA
HAKONMUTENSX TOKCHYHBIX OTXO/I0R, NO/13eMHOE 3aXOpOHeHHe, yTeu-
K4 U3 00beKTOB, CBA3aHHBIX C HediThIO U HeTENPOAyKTaMH, Hapy-
LIeHHS peXKHMA 30H CaHWUTapHO# OXpaHbl, TPOHUKHOBEHHUE 3arpsas-
HAIOINUX BEIIECTR Yepes YCThEe CKBAKHH UK TEXHUYECKHE Hapylle-
HHA o0canHbBIX TPYD, NOATOK HEKOHAUIMOHHBIX BOJA H3 CMEXHBIX
HEIKCITyaTHpYeMbIX BOJJOHOCHBIX NOPU3OHTORB UNIH noaepxnocm BIX
BO/IOTOKOB H BOJAOEMOB, B TOM YHCJie HHTPY3HA MOPCKHX BOJ \oupd-
30BaHUe B MOA3EMHbIX BOIAX HOBLIX WU YBEAUUYCHHE COACPIKAHUA
UMEIOLIIUXCS HOPMHUPYEMbIX KOMIIOHEHTOR BCJICACTBHE IPOLIECCOB
(HU3HKO-XUMHUYECKOTO B3aUMOJIEHCTBHA B CHCTEMe “BOaa—fiopoaa’™)
— TaKOBb! OCHOBHbBIE NPHYHHBI 3arpA3HeHHd [1013eMHbIX BOJ1, 4acTO
NOCTAaTOMHO ONAacCHOro IJIA 30pOBbA HaceneHUd (S13BHH, 3ekuep,
1995).

IMpu onpeneneHHH NPHrOAHOCTH MOA3EMHOINO0 BOJOHCTOYHHKA
A Xo3siicTeeHHO-UTbeBbIX Ledeit TOCT 2761-84 noauepkusaet
HEeoOXONMMOCTh AHATIUTHUUECKOIO U3YUECHHUS COIEPXKAaHUA B BOJie XU-
MHYECKHX 37IeMeHTOR M [10Ka3areseil npupoaHOro cocrara (bepui-
nu#, 6op, xkene3o, MapraHell, Meab, MOIHO/IEH, MbILLIbAK, HUTPATH,
o01mas *eCTKOCTh, OKUCIAEMOCTb, CBHHEL, CejieH, CEpOBOOPO,
CTpOHUUH, Cynbatbl, CyXoi ocTarok, yriiekucnorta csoboaunas, grop,
XJIOpUABL, IMHK), 8 TAKKE HATUYUSA IIPOMbILLTIEHHBIX, CENbCKOXO035 M-
CTBeHHBIX H ObITOBLIX 3arpasHeHuil. [lepedennb 3THX mokazarenci

YCTaHABNHBACTCA MO COMMACOBAHUIO C caHHTapHo-anm:Lemuonom-
yeckoit cayx00if B 3aBHCHMOCTH OT 'MAPOreoJOrMUECKUX U CaHu-
TAPHO-3MUAEMHOIOTHUECKHX ycnomm.

Cnenyet yka3are, 4To B 1996 r. B Poccuu BreaeHb! B AeiiCTBHE
HoBble CaHWTapHble MPaBUIA H HOPMbI, PerIaMEHTHPYIOINUE Kaye-
cTBo nuTbeBOi BOAbI (Canllnn 2.14.559-96). DToT nporpeccus-

HbiH IOKYMEHT afanTHpyeT MHOTHe MONoXeHUus nocneaHero Pyxo-
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BoacTea BO3 no koHTposnto kaiecTsa nuTheBoi Bosibl (Guidelines...,
1993).

Kak 6b1i0 noxa3aHo B npeablAyliUX [MaBax B pAle perHOHOB
Poccuy BOAOHOCHbBIE MOPH30HTHI XapaKTEPHU3YIOTCA MOBBILIEHHBIM
colepXkaHueM XKene3sa, propa, Opoma, Oopa, Mapradiia, CTpOHLHA U
JPYry¥X HOPMHPYyeMbix MHKpo3ieMeHTOB (O cocrosHUM..., 1996),
OtMeuatoTcs Bee Gonblile MaciTabbl 3arpA3HeHUA 11013 MHBIX BOJ,
He@Tenpoaykramu (JlykpsaHuHkoB, 1996).

Tax, bGosnee netanbHOe H3yueHHE MPOLECCOB 3arpsA3HeHUs NOA-
3eMHBIX B0 B MOCKOBCKOM perHOHe 1oka3aino, YTO BO BCeX Clyya-
AX OHO UuyuIO'BﬁeHO PacnoiOXKECHNHCM G0IbiLiHHCTBa BOﬂGSaUUpuu
BONK3H NMPOH3BOACTBEHHLIX HCTOYHHKOB 3arpA3HEHUS MOJ3eMHbIX
BOJ. B 0TAeIRHBIX 3KCIITYaTHPYEeMBIX BOJIOHOCHBIX FOPH30HTAX 3/1ECh
OTMeUeHO MpeBbliieHHe B HECKONBLKO Pa3 CTAaHAAPTOR COAepPXaHUA
MapraHua, ¢Topa, XJopu0B, MbILIbAKA, CeleHa U cBUHUA. JlocTa-
TOYHO YaCTO BCTPEYAIOTCS W Ciyuau 3arps3HeHus noA3eMHEIX BOJ
OakTepuajibHOrO Xapakrtepa.

B noazeMubix Bogax kapOonarHoil Tonmmu [foaMockoBbs ycra-
'HOBJIEHO HaJIH4YWe aHOMAJILHOIO (110 OTHOLUEHHIO K CTaHAApTY) CO-
JepXaHUs CTPOHLUA CTAOUNBHOTO MPUPOAHOTO MPOUCXOKISHHS.
B HekoTopbIX BOAOHOCHBIX NOPU30HTax [10AMOCKOBES ero KOHLeH-
Tpauud pocturatot 30—40 mr/a, uro B 5-6 pa3s npessiiiaet I1JK,
yCTaHOBA€HHYIO [0ccTaHaapTOM.

B npenenax MockoBckoro perioHa 00Hapy KHBAIOTCS U aHOMas1b-
Hble KOHUeHTPpauuH §Topa B NOA3eMHbBIX BOJIaX, He3aTPOHYTLIX TEX-
HOTE€HHKLIM 3arpsA3HeHWeM. Ero kOHUEHTpalluy U3MeHSIOTCA B AMa-
nasone 0,2-0,5 mr/n 1o 3-5 Mr/a, cymecTBeHHO npeBbilllasg 'UrHe-

L ¥
deckuit vonmartue (1.5 mr/m). TonvTHo cO cTHoOHUIHeM U dhTODOM
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B [OBBILICHHBIX OTHOCHUTENBHO CTAaHJAPTOB KOHUEeHTpauusx obHa-
pyxuBatorcs 6apuil U 60p — reoxuMHYeckHe CIIyTHHKH CTPOHIUA U
dropa.

KauecTBO noa3zeMHbIX BOJl Bugu3a00POB HHOUABTPAUMOHHOIO
THUIA, PAaCNONIOKEeHHBIX BAOJE pyCen pek, Henocpe ACTBEHHO CBA3a-
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HO KaK C YPOBHEM U XapaKTepoM 3arpsa3HeHus peku, Tak U ¢ Oapbep-
HbIMH QPYHKUHAMH QUAETPYIOIUX nopoA. JinureasHoe BpeMs, B
NepUOA CPABHUTEJIbHO YMEPEHHOr0 aHTPOMOreHHOIo Mpecca Ha
MOBEPXHOCTHbIE BOAOeMbl, TaKHe BOA03a0OphI 00eCneUHBAIH TTO-
NyYeHHe BOAbI ZOCTATOYHO BBICOKOIO KaueCTBa.

B nocneanue 10 neT crana BCe Yaille MOABAATECA WHPOpMALIUA
UHOTO poxa. Ilpexxae Bcero oHa CBf3aHa C pe3KHM HapacTaHHEM
AHTPOIMONEHHBIX 3arpa3HeHUl BOoeMOB. B MOBepXHOCTHBIE BOJO-
TOKH € HEOCTATOUYHO OUHINEHHBIMH (MNH BOOOIE HEOUHIHEHHBI-
MH) CTOYHEIMH BOAAMHU Pa3iHUHOIO npoucxoxcf.{enua H C MOBEPXHO-

APTIL IR AT \II‘\ROIIIIOI’I’“\I\I‘)OI IEIE TV NATITILTY
winbDivi CTOKOM U JPV 2rpubDannbia H DUJIDU!\UAUJHY]DIDCHHDIA IUP'

putopuii B OonblIOM 00beMe MOCTYNAIOT TOKCHYHBIE BEUIECCTBA,
KOTOPBIE MPAKTHYECKH HE YAANAIOTCA MPH HCIONb3YEMbIX CXeMaX
MOATNOTOBKH MHTbEBOH BOJBIL.

Hanpumep, B p. Boary exeroaHo cOpacbiBaerca oxono 260 Thic. T
OflaCHbBIX A4 3X0pOBbA BELIECTB, B TOM UHC/E Yepe3 TaKHe NMPHTOKH
kak Oka u Kama — 240 ToiC. T

B xauecTBe HeraTHBHOIO MpHMepa MOXKHO MPHUBECTH BCIbILIKY
OCTPBIX KHIlleYHbIX 3a00JieBaHUH, CBA3aHHYIO ¢ DakTepHaNbHBIM
3arpA3HEHHEM BOIbl, NONy4YaeMOH HAa HHPUALTPALIHOHHOM BOJ03a-
6ope Ha Gepery p. Bonaru (O cocrosHuH..., 1996). 3a nocneanue
5 ner 4Mcno BCmbllieK HHPEeKIHOHHbIX 3a00NeBaHHH BOZHOIO MPO-
HCXOXKIEHHA eXXErOAHO YBEIHYHBAETCA, TAK KAK OCTAETCA BbICOKHM
yAeNibHbIA BEC BOZOMPOBOAOB, He OTBEYaIOWIUX CAHUTAPHBIM HOP-
MaM ¥ npaBuiaM. OOHapyXHBaeMblii YpoBeHb ODaKkTepHansHOrO H
BUPYCHOIO 3arpA3HeHHs MUTLeBOW BOAL OOYyCIIOBNHBAET MOCTOAH-
HO BBICOKUH YpoBeHb 3a0051€Ba€MOCTH OCTPbIMH KHIIEYHBIMH HH-

dhekuUgIMU U BUDVCHEIM reniaTUTOM A Ha pane TennuTopnulii r‘pnpp-
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Horo, Bocrouno-Cubupckoro u J{anbHeBOCTOUHOrO PerdHoHOB. 3a
Tpu roza (1992-1994) B Poccuu 3aperucrpupoBaHo 62 BOAHBIX
BCMBILIKH KHUIEYHbIX HHQEKUMHA C YUCIOM MOCTPAJaBLUIMX OKOJIO
9 Tpic. Uenosek. Ucnone3oBanue B MUTbEBLIX Lendx OakTepHanbHO
3arpsa3HeHHON BOJIbI BbI3BAJIO BCHbILIKY Xonepbi B Pecnybnuke Jla-
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rectad B 1994 r. (O coctrognuu..., 1996). B 1995 r. Ha teppuTopuu
Poccuu 3apeructpupoBano 32 BOAHBIE BCMBILIKH JU3EHTEPHH € 00-
UM yHucnoM nocrpajasiinx 4823 yenoseka, Toraa kak B 1992 r.
OBINIO OTME4EHO 16 BCMBILIEK BOAHOIO XapakTepa ¢ OOIHM YHCIOM
3aboneBLinx 1242 yenoBexa.

PaccMatpuBas BONpOCH! BO3MOXHOTO BIHAHUS MHKpOoOHOrO co-
CTaBa NMOBEPXHOCTHBIX BOA HA KAY€CTBO BOABI HHPHABTPALHOHHBIX
B0A03a00poB, cneayeT oOpaTHTH BHUMAHWE HAa HOBbIE pe3ynbTarhbl
Hay4HBIX HcCaeaoBaHWit. OHU CBUAETENLCTBYIOT O TOM, YTO B CBA3H
C HHTEHCHUBHBIM 3arpAa3HE€HHEM OTKPBITBIX BOJOEMOB, NPOUCXOAUT
BblAENCHHE OOUTAOMMH B BOAE MUKPOOPraHu3MaMH CTORKHUX TOK-
CHYECKHX BELIECTB, BBI3BIBAIOMINX MOpAXEHHE HEPBHON, HMMYHHOH
¥ NUINEBAPUTENBHON CHCTEM YENOBEKa, a TaKXKE MYTarcHHBIE MO-
cnenctBus (Guidelines..., 1993). HeobxoauMocCTh H3yueH S BO3MOX-
HOCTH NPOHHKHOBEHHUS 3THX COCAUHEHHI Uepe3 QUALTPYIOIIHE 110-
pO/IbI HE BbI3bIBAET COMHEHHUA.

B nocneanee necatunetrue B Poccuu Obin npoBeeH psa odcTos-
TEABbHBIX 3KOJOFO-3MUAEMHONIOTHYECKUX UCCNEA0BaHUH 110 U3yde-
HHMIO IPUHUHHHO-CAEACTBEHHBIX CBA3elt coMaTHUeCKoi (HEMH ek H-
OHHOM) 3a060n1€BaEMOCTH HACENEHHS C NPHPOIHBIM H AHTPOIOrNEH-
HbIM 3arpsA3HEeHHEM NUTbeBOH Boabl (O COCTOSHUMN. .., 1996; [TnuTMaH,
1989; PaxmanuH, 1996; CemeHoB, 1994).

OTH HUCCNenOBAaHUS MO3BOUNAH YCTAHOBHTL, YTO NOBBLILICHHE
3a001€BaEMOCTH XPOHUYECKUMH HepUTAMH U renatutamu, bonee
BBICOKAA MEPTBOPOXKAAEMOCTh, TOKCHKO3bI OEpEMEHHOCTH, BPOXKAEH-
Hbl€ aHOMAJIUU pa3BUTHA Y AcTell CBA3aHBI C HCIONL30BAHUEM MUTh-
€BO# BOJbI, 3arp33HeHHoﬁ a30TCOAEPKAILUMH U XNOpOpraHHYeCKH-

I{}{ Vnntannnn ml‘\l"ﬂ\ nf\"l"ﬂﬂﬁﬂﬂl'lilﬂ TETMATTD2OL {
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HBIX BOJ C BHICOKHM HPHPOAHLIM coaepxkaHueM 6opa H Bpoma
NPUBENO K pocTy 3aboneBaeMOCTH OPraHoB NMHILEBAPEHHA Y aeTeH
r. Hlanpuncka Kypranckoit obnactu. IluteeBasg Bofa, coaepxaias
antOMUHHUI B KOHUEHTpalHgX, Oonee yeM B 5 pa3 npesbIUIAOIIUX
HOPMATHB, 0ka3blBaJia YFHETAIOLIEE NEHCTBHE HA LIEHTPAJIBHYIO HeE-
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PBHYIO U HMMYHHYIO CUCTEMY AeTeil B OHOM W3 nocenkos Hos-
ropoxackoil obnactu. Ilpu ucnonbp3oBaHUM HaCeleHHEM CpeaHero
[MoBo/mKbA NOA3EeMHBIX BOA C )KeCTKOCThIO OoJiee 10 Mr-3KB/11 1 NpH
coaepkanuu B Heit 300500 Mr/n kanawnuug HadJMiogalochL Hapa-
CTaHHe 4acToThl ciyvyaes 3a60neBaHHI MOUYekaMeHHOI 60ne3HLIO.
B psane crenHsix pailoHOB eBponieiic kol Tepputopuu Poccuu uenosib-
30BaHHE HaceNeHWeM MNMOA3EMHBIX BOJl C BBICOKHM COAEpKaHHEM
XNOpHIOB U Cynbdartos, npeBbliLAIOWIHX HOpMATHB B 3—5 pa3, o6yc-
NIAB/IUBAET NOBLIIEHHBIH YPOBeHb CEPACUHO-COCYAUCTLIX 3abone-
BaHHIA, XeJTYHO- 1 MOUuekaMeHHOH Oosie3HH. B TO e BpeMs, 3aborne-
BaHHA CEPAECYHO-COCYZHCTON CHCTEMbI 3aHHMAIOT ORHO W3 MIEPBbIX
MeCT B ClleKTpe NMpUIUH CMEepTHOCTH HacesneHHs Poccun (O cocros-
HUU BOAOCHAOXeHH4..., 1996). Ha npumepe 3a60neBaeMoCTH Hace-
neHus . Jluneuka nokasaHna CBs3b MEKAY NMOBBIIEHHBLIM YPOBHEM
COAEPKAHHA HUTPUTOB B NUTHEBOH BOAE U NMOAABICHUEM KpPOBETBOP-
HOW QyHKL UM OpraHM3Ma uenoBeka. Tak ke YCTAHOBJIEHA npsMas
CBA3b MEXAy KpailiHe BBICOKHM ypoBHeM 3aboneBaHdi nuiiesa-
PUTENBHOM M LEHTPaNLHOM HEPBHOM CHCTEMBI, OHKONOTHYECKUMH
3aboneBaHNAMHU HaceneHus psaga paiioHos Pecnybnuku Bypsatus
C HeJOCTAaTKOM B MHUTLEBOH BOJE pANA MUKPO3INEMEHTOB. Yrny6-
JIEeHHOe MeauLMHCKOe obcnenoaHue HaceneHus KpacHospckoro
Kpad u AMypckoii 061acTd BhISBHIO HeGAaronpuaTHOE BO3AEHCT-
BHE€ HA MUHEpAILHBIH 06MeH H QyHKIHOHATLHOE COCTOSHHE LIEHT-
pafibHOW HEPBHOI CHCTEMbI BOA C Ae(ULUTOM COJied Kanbuug W
MarHus.

AHanu3 JaHHBIX O coaepXaHuu gTopa B ucrnoas3yemoii B Poc-
CHH NUTLEBOH BOJle NOKa3bIBaeT, YTO cBhiiie 60% Hacenenns Pene-

NAIIMJI Ue nonvuaaT R upnﬁvnnt [81.Y 4 Ko HUP!‘TBP ':'rn"r‘ MUATNNOANTEe.
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MeHT. C 3TUM ABACHHEM CBA3aH Upe3BbYaiiHO BLICOKUH YpPOBEHb
nopaxeHus 3y60B kapuecoM. Cpeau AETCKOro HaceleHUs HEKOTO-
pbiX obnacteil oH aqocturaeT 80% (Sapnunep, 1995).

BecbMa aktyanbHoili ans Poccru okasaiach yxe ylioMHHaBLIAas-
cs BblllEe MpobneMa BTOPHYHBIX NMPOAYKTOB XJIOPHPOBAHHSA BOAbI,
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00naaoUX KaHLEePOreHHbIM aeicTBHEM. Flo HMerolHMcsa AaHHBIM,
B MOJIOBHHe W3 ropoaoB PoccHH nUTbEBas BOAA HE COOTBETCTBYET
FHrHEHH4YeCcKUM TPEOOBaHHAM 110 COAePMAaHHIO HHAUKATOPHOrO ra-
notopmHoro coequnenus — xnopodopma (Paxmanun, 1996). Oc-
HOBHOH NMPHYHHOH ABNAETCA HAapacTalOWMHA YPOBeHb 3arpa3HeHHd
BOJOHCTOYHHKOB U HacToe BbIHYXIEHHOe BBe/IeHHe peXkHMa rumnep-
xjiopupoBaHus BoAbl. Mcnonb3oBanie 3roro npHema obe33apaxu-
BaHWA npHBeNio, HanpuMep, K NoABIeHUIO B 1995 B 7,9% npob
BOAbI M3 BoaonpoBoaa r. HikHero Hosropona xnopodopma B KOH-
ueHTpauuax, npessitiarouux [JIK (Paxmauus, 1996). CnenyeT Ha-
MIOMHHUTb, UYTO XJIOpOdOpPM — WHJIUKATOPHBIH noka3aresb nNpHUcyT-
CTBHA B BOJle TPUraJloMETaHOB —- BTOPHYHBIX ITPOAYKTOB XJIOPHPO-
BaHHA, BeCbMa aKTHBHbIX KaHLepOreHoB. B To e BpeMsa pocT 4Hclia
pakoBbIX 3aboneBaHUi cpeH HaceNeHUs CTaBHT npodreMy KaHue-
poreHe3a B OAMH pAJ ¢ cepaeyHo-~cocyaucToi natonordeit (ITpoxo-
pos, 1992).

JUTS ATBeBbIX lieiell 1oABJIEHHE BTOPHUHBIX [TPOAYKTOB XJIOPHPO-
BaHHA BOAbI COXPAHAET CBOK aKTYaTbHOCTh, MOCKONbLKY pedb HAET
00 ux obpa3zoBaHuM npU B3aUMOAEHCTBHH XJi0pa ¢ MPHPOAHBIMH
T'YMUHOBBIMH COEJHHEHHWAMH HJTH OpraHM4YeCKHM 3arpi3HeHHeM.
IMepBbie MOryT 0OHapyXHUBaThcs B COCTaBe MMOA3eMHBIX BOJ, Kaye-
CTBO KOTOpbiX (opMUpyeTcs noA BIHSHHEM BepXOBbiX 3a00/104eH-
HBIX TEPPHTOPHIi, BTOPble MOTYT MOABAATLCA B HHOHALTPALHOHHBIX
BoA033a00pax B CBA3U C 3arpA3HeHHeM peuHbIX BoJ, 0cOOeHHO yXe
XJIOPUPOBAHHON OpraHHKOH.

Bri6op BOAOHCTOYHHKOB

L N e a Ve W .Y Toi LS 7 VN SATTEEE

yueTa COBpEeMEHHbBIX MEHKO-3KONOTHYECKHX HH
poreoxuMHueckoii HHdOPMALIHH NPH OLEHKe YCIIOBH

=
pom

HTbEBOT'O
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BOJIONONb30BAaHUA U NPHU BbIOOPE HOBBLIX NMOA3EMHBIX BOLOHCTOM-
HUKOB.

JIns XxapakTEpUCTHKH KaY€CTBa TUTLEBOH BOADL, [10Ty4aeMOH U3
I0A3eMHbIX UCTOYHHKOB, BOXXHA WX NPUHAJICKHOCTh K OQHOH U3
Tpex rpyin paiioHoB (S3BuH, 3ekuep, 1995):

— paliOHbl, re npecHble BOABL, MOA3eMHbIX BOOIOHOCHBIX NOPH-
30HTOB 110 MAKPOKOMIIOHEHTHOMY U MUKPOKOMIIOHEHTHOMY COCTa-
By B €CTECTBEHHDbIX YCAOBHAX NMOJHOCTLIO OTBEUAIOT TPeOOBaHUAM,
YCTaHOBJIEHHBbIM S NUTHEBbIX BOA;

— paloHBl, TA€ COACpXKAHHE KAKHX-THOO MUKPOKOMIIOHEHTOB B
NMpCCHBIX NMOA3CMHBIX BOAaX OTAC/IbHBIX BOAOHOCHD
MIPEBbIIIAET YCTAHOBACHHbIE CTAHJAPThI;

— paiioHbl, rA€ PacnpoCTpaHEHbl MOA3EMHbIE BOJIbI MOBbBIiLIEH-
HOM MHHepanu3auuy, coaepxallie noOBbILIEHHBIE KOHUEHTPALHU
cynab(aroB U XJAOPUAOB, a TAKXKE, XapaKTEePU3YOUMECS OBbILIEH-
HOH 00uIei KeCTKOCTBIO.

B takux pailioHax 4acTO 3KCIYaTHPYIOTCS BOLOHOCHBIE FOPH-
30HTbl OPECHBIX BOoA HeOONbLIOH MOMHOCTH MK JMMH3bI I1PECHBIX
BOJ, 1171aBaOIIME HA CONIEHBIX, B CBA3H C YeM HPH UX 3IKCIUIyaTaLHH
CYIIIECTBEHHYIO POJib MrPaeT NOATAMHBAHUE MUHEPATH30BAHHbIX BO/.

K 3Toif rpajauun cneayet nobaBUThL pailoHbl, rae nog3eMHbIE
BOJbI COAECPXKAT AHTPONOreHHblE XUMHUYECKHE 3arpsa3HeHHs B KOH-
LICHTPALUAX, NPEBbILAIOUIUX yCTaHOBﬂeHHb[e crannaprbl. OObIuHO
3T0 Haubonee }’puaﬂ HpOBaHHbBIC U MNPOMbD 0 OCBOCHHbBIC TCP-
PUTOPUH C HEAOCTATOUHOH €CTE CTBEHHOH 3aILHILEHHOCTBIO 104 3EM-
HbIX BOZ.

[Tpupozanble ycnoBus OpMHPOBAHUS KaueCTBA NOA3EMHBIX BOJ

BIUAKOT HA METHUKO-IKONMOMMUECKUE OIIEHKH UX KAUECTRA. QTIPCB HE-

00X0aUMO pa3aENATh BAUAHUE MAKPO- U MUKPO3JIEMEHTHOIO COCTa-~
Ba. [lepBblii, onpenensonnil NPpUHAANECKHOCTb BOALI K TOMY HIH
MHOMY FHIAPOXUMHUECKOMY KJIACCy, HMEET CyUIECTBEHHOE 3HaYECHHE
IUIA OLEHKH €€ OpraHojenTa4eckiX cBONCTB (Haubonee bnaronpu-

ATHBI BOABl MMIAPOKAPOOHATHOrO KJacca, KaliblHeBO-MapraHueBoi

Piii
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rpyIbl, yMepeHHOH MHHepanu3auud — 10 500 Mr/n) u BEpOATHOIO
MaTOr€HETUYECKOIO BIIUSHUA MOBBIICHHBIX KOHLEHTpaUUH Takux
MaKpPOKOMITOHEHUTOB, KaK Cy/b(aThl ¥ XNOPHIbI, CONU XKEeCTKOCTH.
Hanpumep, cyuiecTByeT ycTaHOB/IEHHAA CBA3b Mex Iy 3abosieBaeMo-
CTbIO YPOJIIMTHA30M M HOTpeOeHEM BOAbI, )KECTKOCTh KOTOPOH
npesbitnaet 15-20 mr-3xe/n (Pykosoacrso..., 1975).

Kak Obisio 0TMEUEHO BhillE, C JIUTEIbHBIM YIOTpEONeHHEM Ma-
JIOMHHEPAJIU30B3aHHbIX MATKUX BOJ CBA3bIBAIOT CEPACYHO-COCYAMUC-
Ty1o naronioruto B uucne npuunn obo3HauaeTcs nepUUUT KaNbLUA
H MarHus, BbICTYNAOINUX B POJIH NPOTEKTOPOB O OTHOLUEHHIO K
4acTO BCTPEHAIOLIMMCA B TAKMX BOAAX TOKCHUHBIM MHKPO3IEMEH-
tam (ITnurman, 1989). IlpuBencHHble BbillEe JaHHbIE 3aCTaBAKIOT
obpainarb BHUMaHUE H Ha BO3MOXHOE BiusHUe neduuura Mg Ha
YPOBEHL PAKOBOH [1aTONIOTH.

IpuponHbIii MUKPO3/IEMEHTHBIH COCTAB HCNONB3YEMBIX JUIS MH-
Th€BOTO BOAOCHAOKEHHSA MO3€MHBIX BOJ TAKXKe MOXKET 0Ka3arh Cy-

MMIArTRAITLIAA DNIrdIran
LVWw 1l DWIIIIVL DANMAnryv nda JAUPUDDD navywJivrirnima.

3HaYEHHE NPUHAMTIE)KHOCTH COACPKALUMUXCA B BOAE MUKPOINEMEH-
TOB K TOMY M1 HHOMY KJIaCCY ONIACHOCTH M YPOBEHb WX KOHLIEHTpa-
uuii. K yucny MHKpO3NEMEHTOB IPHHAINEKHT H PTOP, COaepIKaHUE
KOTOpPOI'0 CKa3bIBAETCA HeONAronpusTHO HA CTOMATOJNIOrHYECKOM
3a00/1€BAEMOCTH, KaK NpH H3OBLITOUHOM, TaK ¥ HEJOCTATOYHOM €r0
KOnypuecTse B nuTheBod Boae. Uto kacaercs obecneueHHS MHHHU-
MaJIbHO HeOOX0AHMOro cofep aHusd MHKPOIJIEMEHTOB B [THTLEBOM
BoZ¢ (a OONBLLIMHCTBO H3 HWUX MONE3HO IS 4eJOBEUECKOro opra-
HU3Ma B QU3MJIOTHUYECKH ONPABAAHHLIX MUKDPOKOJIHYECTBAX), TO B
COBPEMEHHBIX MEXAYHAPOAHLIX H HAUHOHAIBHBIX CTaHAApTaX Ka-
4€CTBa IIUTLEBO# BOABI ITOT BOMPOC €1ile He PACCMATPHBAETCSH B CBA3U
C HEAOCTATOUHOCTBIO SKCIIEPUMEHTANBHBIX H 3MUACMUONIOrHYECKUX
obocuoBanuii (Guidelines..., 1993).

Bce BhillIeH310XEHHOE 1103BOJISET CAENATh BBIBOA, YTO MEIHKO-

T 2ITIANRANRDIA garaTanina Mniz Ao urmoaT
LIPYl JiVivi riivivivi
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KOB H (MJIH) COBEPILEHCTBOBAHNA METO0B OXPaHBbl MMO3EMHbIX BOA
M TEXHOJIOTUH BOAOMOATOTOBKH, 4TO HeoO0X0AHMO 1A 00OCHOBaA-
HHA 3G PEeKTHUBHBIX YIIPaBIEHUYECKHX BOI0X03AHCTBEHHBIX peLlieHHH,
NOAYMHEHHBIX TPUOPUTETAM OXPaHbl 30POBbs HACEJICHHS.



I'n

re V279
4 JILLOL

BJIUSIHUE
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AL)I ALRJIDIIUUCU 1YL IRAA TLUY fLDl

U PEXHUM INOA3EMHBIX BO/]
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9.1. Biusinue ropoaCKux arjioMepanui,
MPOMBIIIJIEHHOI0 U ITPA’KIAHCKOr0 CTPOUTEIbLCTBA
HA MO3eMHbIE BOAbI

Bricokue TeMNbl pa3BUTHA TeXHOreHe3a, OrpOMHbBIE MaclUTaObl
OCBOSHHMA M YCHJIMBLIAACA WHTEHCHUBHOCTH JKCIUTyarauuu obump-
HBIX TEPPUTOPHI, PACTIONOKEHHBIX B CaMbIX pa3fIMUHbIX reorpagu-
4eCKHX 30HaX, NpUBOAAT K IIyOOKUM npeoOpa3oBaHHAM HHXKEHEp-
HO-TM/POre0IOrH4ecKUX YCIOBHI M Fe0IOrHYecKOi Cpe/ibl B LIEJIOM.
B pesynerare noa BiMgHUEM XO3SHCTBEHHOM AEsATENIbHOCTH Cylie-
CTBEHHBLIM 00pa3OM M3MEHAETCA CTPYKTypa BOAHOTO OajaHca Tep-
PUTOPUHU — MOABJIMIOTCA HOBBIE NPUXOJAHBIE U PACXOJHbBIE CTATbH,

F =9 LIEL T, T IV MAARYTITATITEOD a TI N T | P Ea a"a L P 4 N D ALIOITIX
MCHAKOTCA KX COOTHOILUCHHMA [0 TCPPHMTOpHH M BO BPpCMCHH.

Ha ocBoeHHble TEPPUTOPUHU MOCTYNAeT GOJIBLUIOE KOJNMYECTBO
BO/1bl (BOAIONIPOBO/1, OPOLLIEHHE H T./1.), 3aKPbITHE TTOBEPXHOCTH 3E€M-
JIH IPEeNATCTBYET NPOLEeccaM HcrapeHus, yCTpoHcTBO HabepesKHbIX
M 3aChINIKa MeJIKUX PeK U OBpAaroB 3aTpyAHIET pa3rpy3ky NoA3eMHbIX
BOJl, CO3/1al0TCS HOBbIE BOJOHOCHBIE TOPU3OHTEI, (P)YHKLIMOHMPOBA-
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HHE Pa3fINYHbIX BOAOMOHMKAIOIIMX YCTPOHCTB U TEXHOINEHHbIE HC-
TOYHHKH MUTAHUA POPMHUPYIOT UCKYCCTBEHHBIH PeXXMM MOA3EMHEIX
BO/I.

BaxHoe npakrTuyeckoe 3HaUCHUE IV OUEHKH ¥ NMPOrHoO3a BO3-
MOXHOCTENH HMCMONB30BaHUA MOA3EMHBIX BOA MpexAe BCEro nJis
X039 CTBEHHO-ITUTLEBOIO BONOCHAMKEHHA UMEET aHAJIU3 U3IMEHE-
HUI UX pecypcoB M KadyecTBa O] BIUAHUEM HHTEHCHBHOH TEXHO-
reHHo# aesarensHOCTH (bopesckuii, A3zsuH, 1991; A3sun, 3ekuep,

1996).
B apuAHBIX 30HaX MOHWXKEHUE yponuﬂ rPYHTOBBIX BOAC 1 102 M
MOXET yBEAMYMTD PE3yJibTUPYOLLEE nuTadue Ha 100-200 MM B roa

(ITnoTaukos, 1989). Pacuersi 6ancha MOA3EMHbIX BOA Ha HEKOTO-
PbIX KJIHOUEBBIX Y4aCTKax 'yMHMAHOHR 30HBI, B 4aCTHOCTH B JIMTBE
(Cakanayckene, 1977), noka3bIBaIOT, 4YTO Ha MIyOHHE, IpH KOTOpO#
npekpallaeTcs UCIapeHue ¢ ypoBHSA IPYHTOBBIX BOI, Pe3yNBTHPYIO-
€€ MMTaHUE MOXKET YBENTUYMBATLCA NOYTH B 2 pa3a. [loHnxkeHune
YPOBHSA FPYHTOBBIX BOA MpHU paboTe BOK03a00pPOB BHI3LIBAET YBEIIM-
YEHHUE pE3yNbTUPYIOLLETO MMTAaHU NOA3EMHBIX BOJI, YTO CKa3biBAET-
cs Ha GOPMUPOBAHHMH U BEJIMUMHE MX IKCIMIIyaTalMOHHBIX 3aMMacos.

YpbaHu3zupoBaHHbIE TEPPUTOPHM ABJIAKOTCA HaudoJiee APKUM
MPUMEPOM MOLLIHONO M, KaK NpaBmiio, HecOanaHCHPOBAHHOIO BO3-
AeficTBUSA Ha reONOrHYECKYIO Cpelly TeXHOTeHHBIX (PakTopoB, BECh-
Ma 4acTO HapyLIAILHUX FMAPOreoSiOrMueCKUe U re03KONIOrHueCKue
yCJIOBUA TEPPUTOPHH. I[103TOMY 3TH TEPPUTOPUHM pacCMATPUBAKOTCS
Haubonee AeTanbHoO.

Ha 3acTpoeHHBIX TEPpUTOPHUAX NMPOUCXOIAT CYLIECTBEHHBIE H3-

MEHEHUS yclioBuil popMUpoBaHHA noaepxnocmom U MOA3EMHOIO
CTOKA, HAapyliaeTcsd XapakTep UX T’MAPaBnudeckoii cra3u ITou 2ToM

- ASSANANY LA e & WL SRS pISSIAN D R LYY o X o’ AN AFTie A ApSA2 a2

HCOGXOJ_IHMO NMOAYEPKHYTD, UTO €CJIHM B €CTECTBEHHBIX YCIOBUIX U3-
MEHEHHE THAPOreonorHyeckoii 00CTaHOBKM HOCHT 3BOHOLMOHHBIM
XapaxkTep, Tak KaK MpOUCXOAUT 3a [1EPHObI, ONpeeNiseMble Macll-
TabamMH reoNIoru4ecKoro BpeMeHy (MUJIJIMOHAMHU JIET), TO 3/1eCh U3-
MEHEHHSA NMPOUCXOJAT 3a NEPUOAbl BPpEeMEHHU, ONpeaeNaeMbie AecaAT-
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KamM JieT (1 JaKe OTAENIbLHBIMH FrOJIJdaMHK) U TO3TOMY HOCAT CKaukoo0-
pa3Hblil Xapakrep. 9Ta 0COOEHHOCTD ABJISAETCA 4acTO ONpEAeNAO-
el NMpU U3y4E€HUH 3aKOHOMEpPHOCTel (POPMUPOBAHUS pPECYpCOB
NOA3eMHBIX BOJl Ha 3aCTpauBAEMbIX TEPPUTOPHUAX U X B3aUMOJEH-
CTBHUH C OKpyXarouiei cpenoi.

[TpoMblllZIEHHOE U TpaXJaHCKOE CTPOUTENLCTBO MO pasHOMY
BIUSAET HA MOA3EMHEIE BOJbl, TPUBOJS K U3MEHEHHUIO UX KaueCTBa,
yCHOBUH [TUTAaHUA U pa3rpy3ku. B 0AHHMX cilyyasX TeXHOreHHas Jes-
TENBHOCTH TPUBOAUT K YCHIICHHIO [TUTaHUA [MOA3eMHbIX BoJl, 00yc-
JIOBICHHOMY yT€4KaMH U3 BOAOHECYIIIMX KOMMYHHUKALUUH U pa3iud-
HbIX q.ll’lJlblde,ldUHt‘lBiX H&KOHHIGJIGM oTX040B, nu(pi»imﬂ“‘paunen CTO4-
HbIX U NOJIUBHBIX BOJ, KOHAEHCALIMEN BJaru 1noj COOpY>XeHHsIMH U
ac(ansToM, CO31aHUEM TPYNOB U BOAOXPAHHUIIUII, CTPOUTENLCTBOM
HHXEHEPHBIX COOpPYXEHUH, BLI3HIBAIOLIUX MOATOP MOA3EMHBIX BOJ
(HabepexHble, myboko3anerawimue GyHAAMEHTDI ¥ Ap.). YCUIIEHUE
nUTaHus (0COOEHHO 3a cYeT yTeueK NPOMBILLTEHHBIX CTOYHDbIX BOA)
MOJXKET BbI3BaTh CYLIECTBCHHbIC HEraTUBHbIE U3IMEHEHHUS KayecTBa
MoA3eMHBIX BOJ. B apyrux ciydasx CTpOMTENLCTBO M IKCITyaTauus
BbI3bIBAIOT YCUIICHHE pa3rpy3Ku MMOA3EMHBIX BOJl (3KCIUTyaTailus noa-
3eMHbIX BOA, BOAOOTIMB U3 CTPOUTENBHBIX KOTIIOBAHOB, TMHUNA MeT-
POIMOJIMTEHOB, OTOOP BOALI Pa3IMUHBIMU APEHAXKHBIMU COOPYXKEHH-
AMH), 1100 yMeHbLIeHHe UX NuTaHus (acalbTUPOBAHUE TEPPUTO-
puH, BbIBO3 CHEra U T.1.).

YBeinueHne NUuTaHus non3¢MHbLIX BOL, T.€. (pOpMPlpOB&HPie Huc-
KYCCTBEHHBIX peCypCOB MOJ3EMHBIX BOI U CO3AAHUE HCKYCCTBEHHBIX
E€MKOCTHBIX 3aracoB, CONpPOBOXAAETCS MMOABEMOM YpOBHSA IpyHTO-

BbIX BOA, NPUBOAALIMM K [TOATOMNICHUIO TeppUTOpHH. Tak Ha TeppH-
TOPUH TonbkoRCKOI A rIOMepauuy 3a 20 ner rd\nnmunnga_r[cg HO-

| wiimthdd ‘v‘.- -- Agaaaa i a = aa

BBl @HTPONOreHHbI BOAOHOCHBIH MOPU3OHT, MIOLIAAL KOTOPOTO
3a 15 ner nabmonenuit ypenuuunace B 4 pasa, a MmoAbeM ypOBHA
coctaBuin 10 M. MHunbsTpallnOHHbIE MOTEPH K3 BOAOXpaHMIIUIL,
MHOIMOYHUCIIEHHBIX MPYOB, YTEUKH U3 BOJOHECYIIUX KOMMY HUKal U H
1 NONMB 3eNeHBIX HacaXUieHuH B MockBe npuBenu K o0ileMy yBe-
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NTMYEHHIO TUTaHUA MOA3EMHBIX BOA Oonee yeM B 3 pasa 1o cpaBHE-
HUIO C HEOCBOEHHBIMH TeppuTopuaMu (bopesckuil 1 ap., 1989).

[Ton3eMHOE MPOCTPAHCTBO COBPEMEHHOIrO ropoaa OykBanbHO
HaCBIEHO Pa3NMYHBIMU BOJIOHECYIIMMU KOMMYHMKALMSAMHU U BCE
OHHU MPOTEKAIOT. OTH YTE4KH COCTABIAKT OMPOMHOE KOJNUYECTBO
BOJIBI, KOTOPOE My TeM HHMUABTPAUMHU TOCTYIAET B MOA3EMHBIE BOAbI.
coctasnaoT 1o 30%, a ans HoBbIX — 7-10%; B Poccuu U3 crapbix
cUCTeM — 10 35—40%, a B @uHnaHauu B cpeaHeM 18%, HO B 0TAEB-
HBIX ciyuyasx gocturator 34%.

[ 6 84 270 Y "I‘nirﬁr\ﬂnf\hnﬂ' ITAO RIAATAAT 1TSS T oo
UUlllJUDU v IVIV/AMA 1 I\ Yiivi
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yTeueK (XOTS TEXHUUYECKH 3TO BO3MOXKHO), HHaY€ OH IO CBOEH CTO-
uMocTH Oyaer “3onoTbiM”. OObIMHO Heu3OEKHble MHUHUMaNbHbIE
yTEUKH BOAbI Ha | MON. KM ceTH cocTasnsioT 2,3—7,0 M*/cyT. 210 3a-
BUCUT OT Marepuasia, AUaMeTpa, KOHCTPYKUHUH CTHIKOB, BEIUYHUHDI
Harnopa U Bo3pacta TpyOonposoaa. OnHako (akTHYeCKHe noTepu
3HAYMTENBHO Bbllle. Tak ynenpHele (Ha 1 MOL KM CETH) yTeUKH B
cucreme BoaocHabxeHus [lapuxka cocransaoT 51,4 M*/cyT, a B To-
KHO — 57,2 M*/cyT.

KOHLEHTpHpOBAHHBIMH HCTOYHNKAMHU yTEUEK ABNAIOTCA KaK Mpa-
BUJIO, MPOU3BOACTBA C TaK HA3blBAEMBIM “MOKPBIM” TE€XHOIOrMYe-
CKHMM MpO1IECCOM — XUMHUECKHUE H HEPTEXUMHUYECKUE NMPEANTPUATHA,
TOLl, OUMCTHBIE COOpPYXKEHHUA, HACOCHBIE CTAHLIMH BOLOOOOPOTHO-
ro MKiia, pasiiiHbic pe3epByapbl W BOJOEMBI.

HNHpUunbTpyach, yTeukd NOANUTHIBAIOT MOA3EMHBIE BO/bl, BbI3bI-
Bas 3HAYMTENbHbBIC MOABEMBI UX YPOBHS B BUJIE OTAENBHBIX OyIpOB —
10 10—15 m. Takue o6pazoBaHus HOCAT Cly4aiiHbii XapaKTep H BECh-
Ma TPYAHO MporHo3upyemMbl. [Ipy 3TOM 1M0a UCTOYHUKAMU yTEUeK
00pa3yloTca TeXHONeHHbIE BEPXOBOAKHU M NUCKPETHBIE KyMONOBHA-
Hbl€ MOHATHA, KOTOPBIE BIIOCNEACTBHH MOTYT CIMBATLCA B 00pa3o-
BbIBaTb TEXHOIE€HHbBIE BOJOHOCHBIC TOPU3OHTHL. BCe 3TO BBI3BIBAET
¢opMHpOBaHHE LIIUPOKO pa3BHUTOrO B ropojax BeChbMa OMACHOIo

NpoLECCa NOATOMIEHHA 3aCTPOCHHBIX TEPPUTOPUA. YpOBEHb MOI-
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3€MHBIX BOJl JOCTHIaeT KPUTUUECKOrO MOJNOXEHUSA, IIpH KOTOPOM
IPOUCXOMT 3aTOMJICHHE MMTOA3eMHBIX NOMELIEHUH, Tpacc BONOHECY-
IMX KOMMYHuUKauuii, dpyHaamedror u np. Hapyuwatores HeoOXonu-
MBbIE YCIJIOBUS IKCIITy aTalMU OTACNIBHBIX COOPYKEHHUH U LENBIX TEp-
PUTOpHUIA.

Crnenyer OTMETHUTD, YTO NOATOMJIEHUE B CBOEM Pa3BUTHH HOCUT
CKpBITBII Xapakrep U €ro nmposeAeHUs ObIBAIOT COBEPLUEHHO Heo-
XKUAAHHBIMU U MO3TOMY BE€CbMa ONACHBIMH, B 0COOEHHOCTH 1O CBO-
MM HEONMAronpUsATHBIM NOCNEACTBUAM. DTOT NPOLECC MOXKET HOCHTD
KaK perMOHaJIbHbIH, TaK M JIOKAJIBHBLA XapaKkTep.

KpoMe yTeuek U3 BOAOHECYIMX KOMMYHUKALIMIA JpyTUMH CyIiie-
CTBEHHBIMU (haKTOpaMH MOATOMJICHMA, a CNIEAOBATENIbHO U AONON-
HUTENBHOIO MUTAH A NTOA3EMHBIX BOJ, ABJIAIOTCHA TE, KOTOPBIEC BEAYT
K COKpAILEHHK pacCXOOHBIX cTared BoaHOro OanaHca TeppUTOPHH.
ITO, npexae BCEro, pe3Koe CHUIKEHUE €CTECTBEHHON ApeHUPOBaH-
HOCTH 3aCTpOEHHBIX TeppUTOpHUil. Tak, Hanpumep, B MockBe B npo-
uecce ypbaHuzauuu TEppUTOPUU 33 UCTEKIlIME BOCEMB C MONOBU-
HOll BekoB Hcuesno Honee 100 MeNKMX pek M pydnes,:0kos0 700
MEJIKHX 03ep, 6OJOT U NpyJ0B, a B IONIMHAX TAKHX pek Kak XOJbIHKa,
HernuHka, [IpecHs NpakTHUeCKH 3aChifiaHa paHee CylleCTBOBaBLIas
oBpaXHo-OasioyHas ceThb. ClieyeT Take OTMETUTB, YTO MPH 3aCT-
poiike kaK npaBUIIO, PE3KO HAPYLIAIOTCA YCIOBUS HOBEPXHOCTHOrO
CTOK4, a JOXJAeBas KaHaJiu3alUMs 4acTO OKa3biBaeTCA HENOCTATOU-
Hoil. IIpoueccom nmoaTonnenus yxxe nopaxeHo 6onee 40% sceit tep-
pUTOpUH MOCKBEI.

BaxxHeIM ¢akTopoM, BEAyILIHMM K HOMOJIHEHHIO 3anacoB NOJ-
3€MHBIX BOJl B ropoJiax, ABIACTCA 3AKPBITHE MOBEPXHOCTH 3EMIIH
pas3jiniHbiMKH NMOKPBITHAMH — JKpaHaMH, aupaJlmuM, rpaxaaHc-
KUMH M MPOMBILJIEHHBIMUA COOpYXEHUAMU. Bce 3TO NMpUBOAUT K
pE3KOMY COKpaIllCHUIO UCNAapeHHA. YCTpOHCTBO HENPOHULAEMbIX
HabepexHBIX, cO3aHHe cBaliHbIX nonel (npu 3abuBke cBai npouc-
XOnUuT CVIIIPCTR HHOE VHHOTHPHHP CBIZHEBIX I‘DVHTOR\ 3&[‘_]'[\/6]18}1!{6_‘

KOHCTPYKLMI 3HaYMTeNbHON NPOTAKEHHOCTH BeeT K Oappaxupo-
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BaHHIO MOTOKOB MOJA3EMHBIX BOJ M 3aMETHOMY CHHIKEHMIO MX pa3-
rpy3KH.

B 001ieM BuAE NpOoLECC NOATOMNECHUA MOXKHO ONPEAENnTb, KaK
HoAbeM YPOBHA HOA3EMHBIX BOA K MOBEPXHOCTH 3€MJIM W/WIH MO-
BBILIEHHE BIAXHOCTH FPYHTOB OCHOBaHHWil 1O Y Bbilli€ WX KPHTH-
YeCKHX 3HAYEHMi, onpeaensieMblXx KOHKPETHBIM BHIIOM 3aCTPOHMKH.
JTO BbI3bIBACTCA ﬂeﬂblBﬂeM [TMiaBHbIM UUdeUM TCXHOICHHbBIX U I _lpﬁ'
pOIHBIX (PAaKTOPOB, KOTOPbIE IPHUBOAAT K HAPYLUEHHIO HEOOXONMMBIX
yCJOBHH CTPOMTENBCTBA U 3KCINYaTallMy pa3sfNuHBIX 00BLEKTOB U

BaCTpoeHHOH TCppHTOp U B LCJIOM, K YXYAUICHHIO IKOJTOruuyeckoi
2aMEeTHRIM AKOHOMUUECKUN vmenﬁ

A Aewi = A AW AT a

Homonneuue B ropone MOXET UMETH HE TONBKO pemonanbumﬁ
¥ NOKaNbHBIH, a 4acTo M 00bEKTHbIH (TOUCUHBII) XapakTep. [Tpuyem
BO BCEX ClyHasX Ha yyacTKaX pa3sBUTHUA MOATOMNEHHUA MPOUCXO-
IAT KOPEHHBIE H3MEHEHUS PEXMMa NMOA3ZEMHEIX BOJ, a CaM MpOoLEce
JABHXXECHMS MOA3EMHbBIX BOJ ABJAAETCH CYLIECTBEHHO HEYyCTAHOBMB-
LIUMCAL.

K pernousanbHbIM HCTOMHHKaM B Macuitade ropona MOryT ObITh
OTHECEHBI KpYTHbIEC IPOMBILITEHHBIE KOMIJIEKCHI, MACCHBBI OpOLLIE-
HHUA, BOOOXpaHuMiLa. Tak, HanpuMep, CyLIEeCTBEHHOE BIUAHHE Ha
pa3BUTHE MOATOMAEHHA OKa3all NOANOP NOA3EMHBIX BOJ BCACACTBUE
3alOTHEHHA B TPHALATHIE roAbl XMMKHHCKOrO BOAOXPaHWIMILG B
r. Mockse Ha BeicoTy 20 M. B pesynwrare oka3zanuchb NOATOIIEHBI
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pAll palioHOB ropoia, pacmoNoKeHHble B [onuHe p. Mocksel. [Ipn

3TOM BOJOHOCHBII TOPU3OHT, 3aKIFOUEHHbIH BO (QIOBHOMMALMAID-
HBIX TIeCKax MoJ MOpEHOH u3 0€3HanopHOro NnpeBparuiica B Hanop-
Hbll, YTO CO34aN0 Yrpo3y NpOPbIBOB NOA3EMHBIX BOJ B KOTIOBaHbI
W 3aryGNeHHbIe NOMELLEHHS.

Hpyrum npuMepoM (GOopMHUPOBaHHS perMOHaNIBLHOro MOATOMNIE-
HHUA MOT'YT CAYXUTH CBaiHbIe MOJIA, CO34aBaeMble [pH MAcCOBOM
3acTpOMKe 1EeNbIX MUKpOpaiioHOB. B 30He cBallHOro nons rpyHT Ha-
CTONBKO YMJIOTHAETCH, YTO €ro (UAbTpaLMOHHAs CMOCOOHOCTD
CHIDKAETCA MOYTH YTO Ha nopaaok. [1o3toMy B noToke rpyHTOBBIX
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BOJl CO3AAETCA 3HAYMTENbHBIA NOANOP BCACACTBHE OappaxHOro 3¢-
¢deKTa cBaitHOro Moyig M BBEpX MO MOTOKY BO3HUKAET OOLIMpHasd 00-
nacTb NoAaronneHus. bappax Noa3eMHOro MOTOKa MOXET CO3/1aBaThCs
U 3arny0JieHHbIMH YacTAMHU 3JaHUM, BbI3bIBasA MpH 3TOM MOATOIIE-
HUE OTAC/ILHBIX YYaCTKOB.

[TpHuMHOM perMOHanbHOro MOATOMNEHHUS MOXeET OBbITh TaKxke
OTHOCUTENBLHO MPOAOIKUTENbHBIE OCTAHOBKH BO03a00POB MOA3EM-
HBIX BOJ MU KpYMHBIX IPEHAXKHBIX CUCTEM, UTO BBI3LIBAET MTOABEM
noaseMHbIX BoA. Tak, HanpuMep, B [1epHO BTOpO MHUpPOBOIT BOHHBI
BCJI€ICTBHE BOEHHbIX NEHCTBUHA Ha TeppHTOpnn I. XapbKoBa Mpe-
Kparnji CBOIO paGO'i‘y lupu,uuxun uuuu.sauup NOA3EMHbIX BOZA. JTO
BbI3BANO MOLEM YPOBHA MOA3EMHBIX BoJA bonee, yeM Ha 10 M, 4TO
NpPHUBENO K MOATOIIEHHIO paaa paitoHOB ropoja.

Ecnu pernoHanbHbiii TUIT NOATONNEHUA BO MHOTHX CJ1y4yasX MO-
XeT ObITb YUYTEH NMPU NPOBEICHUMN HHXEHEPHBIX U3bICKaHUI, MTPOeK-
TUPOBAHHWH U MOCIEAYIOLIEH 3KCIUTyaTaluy 3aCTPOEHHON TePPUTO-
pHMH, TO NOKaNbHbid (0OLEKTHBIH) TN MOATOMNEHNS NMPaKTHYECKH
Henpenckasyem. OH CBA3aH, rMaBHbiM 00pa3oM, ¢ oLIMOKamu NpH
CTPOMTENbCTBE M HEYIOBJIIETBOPUTENBHON IKCIUIyaTalMen 3aaHus,
BHEUIHUX BOAOHECYLIMX KOMMYHHUKALMHA U HAapylLIEHHEM YCJIOBHIA
ApE€HUPOBaHHs MOBEPXHOCTHOIO CTOKA Ha IMpHJIEraloieM y4yacTke
TeppUTOpHHU. JIOKaNbHLINH THI NOATONSHUA UMEET B ropoOJaxX BECh-
Ma LLIMUPOKOE, XOTA M JHCKpeTHOE pacnpOCTpaHEHUeE.

JlokansHbI# TUN NOATONNAEHUS (GPOPMUPYETCS YXKE MPU IIIHTENb-
HOM NpPOCTauBAHWUH BCKPBITHIX KOTNOBAHOB U HAMOJHEHWH HX ar-
MOCQEpHbIMU OCalKaMu. 3arem, NOCe CTPOUTENLCTBE QyHAAMEH-
Ta NpH 3achiNKe KOTIOBaHa MPOUCXOAUT 00pa3oBaHue BEpXOBOMAOK.

B uTore HacTvrnaeT 2aTonieHue rarnvoneHusIX NOMeHIeHuil, a uacro

¥ ELENSE W IAMVAJ SIVAN X SUALNARJIWILEANY SLJA ] VUAWALLILALIR SRSV W u_l' llllll, - RuA

M KalTHIASpHOE 3aMayMBaHHe CTEH NEPBOro 3Taxa.

[Tpouecc NOATONNEHUS ABSIETCA MHOTOQAKTOPHBIM, POPMUDY-
OLUIMCS Mo ACHCTBUEM KaK TEXHOIEHHbIX, TAK M €CTECTBEHHBIX
¢axropoB. K nocnenHuM OTHOCATCS NMpeXJE BCEro €CTECTBEHHBIE
Ce30HHbIe KOJIe0aHHs YPOBHEH MPYHTOBBIX BOI.
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[Tpoueccam noaronneHus HandoONEe HHTEHCUBHO MOJBEPraioT-
CA TEpPUTOPHUH, CIOXKEHHbIe caloNpOHULAEMbIMU U HEONHOPO-
HbIMH MOpPOJAMH H XapakTepusyiomueca cnaboil ApeHHpoBaHHO-
CThIO.

Bopbsba ¢ noaTonneHueM noa3eMHBIX Boz TpeOyeT npoBeneHHA
cnelHanbHbIX ApeHaXKHBIX MEPONPUATUI MO OTKaUKe BOAbI )15 CHHU-
»KEHHUA YpOBHA 0 HOpPMaTUBHbIX BeNH4MH. B psaae cnyvyaes Takoit
HeoOXOAUMBbIH ApeHaxHblit 3 ekt Mmoxer obecnednts padbora Bo-
003a00pHBIX CKBaXKUH, NeMCTBYIOIMX NI MOJa4YM BOAbI Hacene-
Huio. [1pu 3T0M BOA03200pbl MOA3EMHBIX BOJ BLIMTONMHSIOT ABOHHYIO

t}\uuwuum r‘uaﬁwam'r HacaAaTTAaAHUA Bnﬂnb! ‘\'npnnmm H'RUP("I‘DQ u ynyu_

ACANVS FALLALIWS  RAGAW WL WEANANW

LIAI0T YCJIOBUsS CTPOUTEALCTBA W (PyHKUHOHUPOBAHHSA MON3EMHBIX
COOpPYXXE€HHH, B TOM UYHUCJIE METPOINMOJUTEHOB, YMEHbILIas BOAONPH-
TOKH K HUM. B CBA3M ¢ 3TUM NpeKpaileHue dKCItyaraly Bogo3a-
OOpHBIX CKBAXKUH MOXET MPUBECTH K HETaTUBHBIM MOCIEICTBUIM
U MOA3eMHbBIX coopyxeHuil. Tak, npekpaiieHue oTbopa noazem-
HBIX BOJ JUIA BoflocHabokeHua B BpyknnHe (r. Hpio-Hopk) npuseno
K NOIbEMY YPOBHS MOA3EMHBIX BOJl M 3aTONNEHHIO (yHIAMEHTOB H
TOHHENEH METPO.

Hns dopMuposaHua npoiecca MNOATONNIEHUS HA 3aCTPOCHHOMI
TEPPUTOPHH HOJDKHBI UMETHCA U COOTBETCTBYIOLUHE TEXHOTEHHBIE
yCNOBHSA, KOTOpbIE YacTO CO3/1aI0T OCHOBHbIC HCTOYHHKH MHUTaHUA
NoA3eMHbIX BOA. YCTAHOBJIEHO, YTO (POPMUPOBAHUE MOATOINICHUA
KE Ha HayanbHOW CTaauu CTPOMUTENBCTBA, & HMEHHO
MpHU NOANOTOBKE TEPPUTOPUH K CTPOUTENBLCTBY (BEpTHKaIbHAA Mia-
HUPOBKA, NPOKJIIAJiKa JOPOT, HapylLIaomnX paiee CyiecTBOBaBILnii
penbed, a, CleAoBaTesibHO, U YCJIOBUS MMOBEPXHOCTHOIO CTOKa,
BCKDLITHE KOTITORAHOB U 'maHmen VCTDOMCTBO D&SJ’IM'—!HBIX BONO-

€MOB, [TPOKJ1aZiKa BpEMEHHbIX BOIOHECYIMX KOMMYHHKALIHH 4 T.1.).
B pansbHelilleM Npu pa3sBUTUU CTPOHUTENLCTBA (NMPOKINaaKa MocTo-
AHHBIX NOA3EMHbIX KOMMYHHMKALMA 1 UX onMpoOoBaHUe ¢ OOHOBpE-
MEHHOI1 3KCnnyaralueil BpeMEHHbIX ceTeil, CTpOHTENBCTBO PyHIa-
MEHTOB, 3aChillKa KOTNOBAHOB U TpaHLUEH pa3pbIXJIEHHbIM IPYHTOM,
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MPOKNAAKa JOXACBON KAHANM3ALMH U T.4.) U MOCNEAYIOLIEH IKCINYy-
aTauMH COOpPYKEHUH, HapyllIE€HHe paHee CIOXUBLIUXCA THIpOreo-
NOrMYECKUX yCNoBHI UHTEHCH(HULUpYETCA.

PaccmoTpeHHOE BbiLIIE€ AONONHUTENBHOE NMHUTAHUE NMOA3EMHBIX
BOJ Ha ypOaHU3MPOBAaHHBIX TEPPUTOPUAX, KaK MTPABHIIO, CONPOBOXK-
JaeTCA NPOrpeCCUpyIOLLMM MX 3arpsa3HeHneM. McTounnkamu 3arpss-
HEHHSA 3[€Ch ABISAIOTCA CETH NPOMbILINIEHHOH, XO3AHCTBEHHOH M
OOXKIAEBOH KaHANTHU3aLMI, MECTA CKIAAUPOBAHKUA MPOMCTOKOB M pa3-
NMHUYHBIX OTXOJ0B, @ TAKXE CKNaJbl MHOTOYHMCIIEHHBIX MPOAYKTOB
XHMHYECKOM NMPOMBILIICHHOCTU. YTEUKH M3 YKa3aHHbIX UCTOYHM-
KOB, HHPUALTPYACH B MOJ3EMHBIE BOIbI, 3aMETHLIM 00pa3oM UX 3a-
rpsa3umtoT. [Ipu 3TOM pe3ko CHUXKAETCA MPOAYKTHBHOCTbL TOPOACKHUX
3eJICHbIX HACaKACHHHN, MPOUCXOAUT Aerpanaiiisa noys. B nurore B
MoA3eMHBIE BOJIbl MONAJAIOT TAXKENLIE METAJbI, HEPTENPOAYKTHI U
MHOTHE Apyrue TOKCHYHbIC XMMHYECKHE INEMEHThI. 3arpAa3HEHUIO
NMOA3EMHBIX BOJ TAKXe Cnoco0cTBYeT 6M1M30CTh K TrOpOAY MacCUROB
OPOIIEHUS U KPYIHbIX MPOMBIUIIEHHBIX NPEANPUATHIL.

Jna ypOaHU3UpOBAHHBIX TEPPUTOPHUH XApAKTEPHO TaKKe Ter-
NIOBO€ 3arpA3HeHHe MOA3EMHBIX BOJ, BbI3LIBAEMOE [IpOrPEBOM ITPH-
NOBEPXHOCTHBLIX CAOEB 3€MJIM B pallOHaX pacnoioXeHUs ropaumx
NPOU3BOACTB U UH(UIBTpALMEN rOpIUUX yTeuek (C TeMneparypoH
10 60--70°C). B obnacTax ¢ NOBLILUEHHON TEMITEpaTypOii UHTEHCH-
(puIMpyETCa POCT rUApPoOHOHTOB, OakTepuil, yCunMBaeTca Nono-
LIEHKWE UMK KHCnopoaa. [Ipu 3ToM cneyer y4ecTb, 4TO B ropoaax
MOBEpXHOCTHbIE OTIOKEHHA, KpOME TOr0, BECbMa HACLILLEHbBI 3a-
rpASHAOLWMMH TOI3€MHbIE BOAbI KOMITOHEHTAMHU (HANpUMeEp, TOK-
CHYHBIMU MUKPOKOMITOHEHTaMH MblllibsgKa, CBUHLA, CTPOHLIHA,
KoOanbTa, pTYTH, KaAMHsA, MEM pa3slIMuHbIMH paAHMOHYKIHIAMH).
IToaToMy naxe HHUIBT paLHs yTEUEK OUMLICHHBIX BOJ 13 CETEH NH-
Th€BOT0 BOJAOCHAOMXKEHUA YacTO MPUBOANT K YXYALIEHHUIO Ka4yecTBa
NOA3EMHBIX BO.

B ropopax npu TeXHONeHHOM NMOAbEME YPOBHS NOA3EMHLIX BOA H
MPOABJIEHHH BbI3BAHHBIX 3THM OMACHBIX UHXEHEPHO-I€ONOrHye-
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CKHX H T'MJPOTeOIOrMUeCKHX TNpPOLECCOB BO3HHKAET HanpskeHHas
DKOJIOrHYecKas CUTYallUst U MOXET TIPON3OHTH:

— 3aTOIJIEHHE 3arny6yieHHbIX MOMEIEHHI, B TOM YHCie MojBa-
JIOB U CTaHLUH METPO, B pPe3yJbTaTe KOTOPOIO 3/eCh HOABIAECTCSA
CLIPOCTh M IpHOKOBBIE 00pa3OBaHHA Ha CTCHaX; CO3acTCs Onaro-
MpUATHAS Cpeda AJ1f Pa3BHTUA KOMapoB U 3aboneBaHus oA ; pes-
KO OCJIOKHAIOTCA YC/OBHA COAEP)KaHUA U PEMOHTA CUCTEM BOJO-,
3NMEKTPO- U ra3o0CHabXEHHUs, yCKOpSETCs UX H3HOC,

-~ 00BO/IHEHWE TPYHTOB OCHOBaHMii, HEJOMYCTUMOE CHHKEHUE

HX MPOYHOCTHBIX H JePOpMallMOHHBIX CBONCTB, aKTUBH3A11A Ofac-
HBIX Ie0JIOrHUeCKUX APoLECcCoB (KapCT, ONON3HU, IpoBansl, cyddo-
3Ud M Hp.), YTO B CBOIO OYepeab BEAET K OMacCHbIM, YaCTO aBapHii-
HBIM JedopMalUaIM 30aHHI, JOPOT;, HHXEHEPHBIX CETeH;

—~ MOBBIWIEHUE Ha 1-2 Oanna CEHCMUYHOCTH 3aCTPOEHHOMN
TEpPUTOPHUH, YTO HPUBOANUT K 3aMETHOMY CHUKEHMIO ceficMoycC-
TOHYMBOCTH CYLIECTBYIOLIMX COOPYKEHHU U K HEOOXOAUMOCTH NpO-
BeIEHUS AONOJHUTENBLHBIX U AOPOTrOCTOAIMX AHTUCEHCMUYECKUX
MEPOHNPHUATHIA;

— MOBBILIEHWE arpeCCUBHOCTH MPYHTOBBIX BOJ H KOPPO3UOHHOM
AKTMBHOCTHU FPYHTOB MO OTHOWIEHUIO K MeTa/LTy W OeTOHY 3armyo6-
JIEHHBIX COOPYKEHUH U KOMMYHHKALIMH;

— HEAOMYCTUMOE YBNAKHEHHE U 3aCONIEHUE TEpPUTOPUIl rOpoa-
CKUX HapKOB, CKBEPOB, a30HOB, BEAYLIEE K YTHETCHUIO 3€JIEHbIX

ALMN }IV COATANYAIIIId o IIshani'n U 1 ')QRI'\_
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3arpsA3HEHHBIMY KRHAJIM3ALMOHHBIMH CTO-
KaMH;

— 3aTONJIEHHE TpaHLIeid HHKEHEPHbIX KOMMYHHMKALKH, 4TO APO-
BOLHPYET MHOINOUUCJIEHHBbIE aBapUM U HaHOCUT yuiepb okpyxaio-
e cpene.

Ha tepputopuiax, rae noa3eMHble BOAb 3arpsa3HeHbl HedTenpo-
OYyKTaMH, TOABbEM XKUJAKUX W ra3006pa3HbIlX HeTAHBIX YINIEBOIO-
pOAOB K MOBEPXHOCTH 3€MJIM CO3Ja€T B3PBIBO- U MOXKAPOOMACHYIO
00CTaHOBKY M YXY/LLaeT CAHUTAPHbIE YCIOBHS TEPPUTOPHH.
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Ha yp6ann3npoBaHHo# TeppUTOPHH B CBA3H C HEOOXOAUMOCTEIO
cO3/1aHHs TpebyeMbIX YCIOBUI CTPOUTENBLCTBA, a TAKXKe IKCILTyaTa-
UMY NOA3EMHOI0 NPOCTPAHCTBA rOpPOAa BEAETCSA UCKYCCTBEHHOE
NOHWKEHUE MOA3EMHBIX BOA. BCe 3TO MPOUCXOAUT B COUETAHUH C
paboToi ropoJACKMX BOA03abOpPOB 4acTO B BUAE AUCKPETHO pacmo-
JIO)KEHHBIX M0 TEPPUTOPHH rOpOAa CKBAXKHUH.

JKenJiyatalus COOpYkeHUH rMy6oKoro 3anoeHus, HanpuMep,
TOHHENIEH MEeTPO U OTAENbHBIX 31aHNH BeJleTCAd B 0043aTENLHOM CO-
YETaHUU ¢ pabOTOH NOCTOAHHBIX BOJAOMOHWKAIOIIUX YCTPONCTB.

CHibxeRU0 MHOUNBETPALIMOHHOTO MUTAHUS NMOA3EMHBIX BOJ CIO-
cOOCTBYET 3KpaHUPOBAHHE MOBEPXHOCTH 3EMJIH 3JJaHHAMH, ac(hass-
TOBBLIM U APYTUM MNOKPbITUEM. MI3BECTHO, YTO NIAOTHOCTL I'OPOA-
CKOM 3aCTpOWKHU € YyUETOM MOKPBITUHA ANoLaAed U JOpOor MOXKET B
OTJEJILHBIX paiioHax ropoaa aocturats 90%.

YMeHbilleHUe MUTaHUSA AOA3EMHBIX BOJ MPOUCXOAUT TAKXKE B
pe3ynbrare OTBOAA HacTH MOBEPXHOCTHOTO CTOKA B JOKJEBYH Ka-

HAaNMURAITUL)

LEAVAYLEL - FUEAAFAEN »

B ropoaax B pe3ynbraTe MHTEHCUBHOIO 0TOOpa HOA3EMHbIX BOJ
MOXET BO3ZHHUKHYTH LIEJbIA pafl HeOAAronpusaTHBIX U1 OKPYKalo-
e cpeabi nocCacACTBUM:

— IOATATUBaHUE K BOA03260py 3arpsA3HEHHBIX NOA3EMHLIX BOJ
CO CTOPOHbI MPOMBILIJIEHHBIX 30H, Y4aCTKOB PacnoIOKEHUs O4YUCT-
HbIX COOPYKEHHUIH, MACCUBOB OPOLICHUS,

— fiepeocyllka U Aerpaaalus nouB B FTOPOACKUX MapKaxX H CKBe-
pax, rubesp BnaroioOUBbIX pacTeHUH;

— COKpalleHHE pacXxoioB MaIbIX PEK, pa3BUTHE TPOLIECCOB MpoO-
ce/laHHs 3€MHOH NOBEPXHOCTH,

— aKTUBHU3ALUA MHOTHUX reQJIOrHueCKux npoLueccoB, HANpUMEDP,
KapcTOBO-CYQPO3IHUOHHBIX, YTO MPUBOAHUT K BO3HUKHOBEHHIO MpO-
BaJIOB U pa3pyuIeHUIO AOMOB.

B 3akntoueHue HeoOXOAMMO OTMETHTh, UTO Ha ypﬁanmupoaan—

HEIX TEPPUTODULX 3aMETHO CHHKAETCY eCTeCTREHHA 3a1TUIIIEHHOCTE

aARFR Awpp s l\lt.llllll\ FLELTE W 4§ ENS Vl l FAL WA A AFwri u.‘vllllvvlu

MOA3EMHBIX BOA. DTO, B MEPBYIO OUEpPEb, CBA3aHO C OCBOEHHUEM
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MOJA3EMHOI0 NMPOCTPAHCTBA B NOPOAAX, TaK KakK 34€Ch 4acTo Nnpope-
3a10TCA ¢J1abo MPOHULIaeMBbIE CJIOU, YTO CIOCODCTBYET NPOHUKHOBE-
HHUIO 3arpS3HEHHLIX MOPOACKHUX BOJ B IKCITYaTUPYEMBI BOAOHOC-
HbIH TOPH3OHT.

TCPPHTOPHH

CenbCrox03giCTBEHHOE OCBOEHHUE TEPPUTOPHH NPHUBOAUT K CY-
INeCTREHHBIM UIZMEHEHUAM nECVDCOR NMOA3EMHLIX RO U UX KaU€CTRA,

= EREEAMIVZ AR AN S ivall

BbI3BAHHBIM BITHSIHHEM CNEAYIOLIMX OCHOBHBIX (JaKTOPOR:

- NUTaHUEM TOJ3€MHBIX BOJ, CBA3AHHLIM C PUNBTPALIMOHHBIMH
MOTepAMH M3 MaruCTpajbHBIX U OPOCUTENBHBIX KaHANOB, a TaKXKE
HHPUILTpaLHeEl OpoCUTENbHBIX BOA NMpHU NonuBax. Bo3HUKkaloliue
TIPU 9TOM HCKYCCTBEHHbIE pecypchl (10NOJTHUTENLHOE MUTAHUE) UT-
paloT 3HaUYHTENLHYIO ponb B o6mem OanaHce noa3eMHbIX BoA. Jlo-
MONHUTENLHOE MTUTaHKE Ha OPOLIAEMBIX TEPPUTOPHUAX MOXET Tpe-
BBLILIATH €CTECTBEHHOE pe3ybTHpYlollee MUTaHUE U BbI3BIBATH
MmoAbLeM YpOoBHeH MoA3eMHBIX BOJ M NMOATONIEHHE OPOLIAEMBIX Mac-
CHUBOB M CMEXHBIX TEPPHTOPHii. DTO JONONHUTENLHOE NMUTaHUE B
pailOHaxX MHTEHCHUBHOM 3KCITyaTaUWW MOA3EMHBIX BOJ MOXET WI-
paTh BECbMa MO3UTHBHYIO pONb, KaK OAWH U3 UCTOUHHUKOB GOpMU-

POBaHUA IKCIITYaTALMOHHBIX 3aNMacoB. B HEKOTOPLIX cnydasx ¢uns-

TPaLlMOHHbIE TIOTEPU U3 OPOCUTENILHBIX KAHAIOB CO3/aI0T YCIOBUA
ans GopMUpOBaHHS JIMH3 NIPECHBIX BOA B 30HAX pa3BMTHUA MHHEpPa-
JIU30BaHHbIX BOJ;

— MOCTYIJIEHHEM B IPyHTOBbIE BOJIbI 3HAUMTEIBHOIO KOJIMYECTBA
coneil (BMecTe ¢ OpOCHTENBHBIMU BOAAMH), BO3PACTAIOWIETO NPH
pacTBOpPEHHHU Cojield, CoiepKaLIUXCS B TOPOaX 30HbI a3paLuH, QUib-
TPYIOLUMUMHUCA OPOCUTENBHBIMU BOAAMH;

— yBeJHUEHHEM PaCcX0/1a MMOA3EMHbBIX BOJ Ha UCIIapeHHE U TPaHC-
MMUPALHIO C YPOBHS TIPH €0 MOAbEME, 4TO NPUBOAUT K YMEHbIIIe-
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HUIO pe3yJIbTUPYIOLIEro NUTAHUS, YBEAUUYECHUIO MUHEpAIU3aUUuU
NOA3EMHbIX BOJ, a TAKXKE K 3aCOJIEHUIO MOYB;

— 0TOOPOM HOJA3EMHBIX BOA BEPTUKAILHBIMH U TOPH30HTANBHbI-
MU JPEHAXHBIMH COOPYKECHUAMM;

— UCMONBL30BaHUEM B CEILCKOM XO034HCTBE OPraHUUECKHX U He-
OpraHH4ecKux yao6peHuii, necTULIMI0OB, COCOOCTRYIOLLIMX IPOHUK-
HOBEHHIO 3arpsA3HSAIOUIUMX BEUIECTB B BOJOHOCHBIE TOPH3OHTbI;

— MOCTYIJEHUEM B MOA3EMHDBIE BOJb! 3arpA3HAIOLIMX BELIECTB C
foJiell OpoLLEeHUs CTOYHBIMU BOJAMHU M U3 QUIBTPYIOLHX HAKOMHK-
Tened >XMBOTHOBOAUECKUX KOMIIEKCOB, NTHLedabpuk, depMm.

Bnusaxue O00AbLIMHCTBA U3 3TUX (AKTOPOB MPUBOAUT, C OAHOM
CTOPOHbBI, K YBENHUUECHHUIO MUTAHUSA NOA3EMHBIX BOJ Ha OpOLIAEMBIX
TEPPUTOPUAX, a C APYTOH — K 3arpsA3HEHUI0 NOA3EMHbBIX BOJ, KOTO-
poe B OTAMYME OT 3arpA3HEHUs, 0OYCIIOBNEHHOIO MPOMBILLIEHHbI-
MU ApEeANPUATHIMHU, PacpoCTpaHseTCsl Ha OOLIMPHbBIC TUIOLLA/IH.
OcHOBHbIE 3arpA3HAIOLUE KOMIIOHEHTHI — COEAMHEHUS a30Ta, xe-
ne3a, a TaKkkKe NeCTHIUIbIL.

B cBA34 ¢ TeM, YTO UCKYCCTBEHHOE MUTAHUE MOJ3EMHBIX BOA B
opolIaeMbIX paHOHax UrpaeTr CylIeCTBEHHYIO ponb B GOpPMHpPOBaA-
HUU UX IKCILTyaTalHOHHBIX 3aM1aCOB, PEKOHCTPYKLHS OPOCUTENBLHOIH
CeTH MOXeET ObITh NPUYUHON U3MEHEHHUS YCNIOBHIf HX (GOpMHUpOBa-
HUuA U uctoweHud. Tak, ygenuuenue KI1J{ opocutenvHoi cet ¢
0,52 no 0,60 nMpUBOAUT K YMEHBUICHHIO UCKYCCTBEHHBIX PECYPCOB,
(GOPMUPYIOLLIUXCA B CBA3M C PUIBTPALIMOHHBIMU MOTEPSIMH U3 OpO-
CUTEJIbHBIX CUCTEM, TTOUTH Ha 30% (Mup3aen, bakyuiera, 1979).

9.3. BausiHue ru/IpOTEXHUYECKOT 0
CTPOMTEIbLCTBA

I'napoTexHUueCKHe COOpPYKEHHUS, B MEPBYIO ouepeab BOAOXpa-
HUAMINA U KaHAJIbI, ABJISIOTCA MOLIHBIM PETMOHANBHLIM (haKTOpOM
BO3efCTBHUA Ha MOJ3EMHBIE BOJbl H OKPYKAIOILYIO Cpeay. 30Ha UX
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BIIMSIHUA ONIPEAEnseTcs ThICA4aMHU KBaJPaTHBIX KHIOMeTpoB. B cdepy
NOATNOpa NONaAaloT ropoja, jieca U NaxoTHbIE 3EMITH.

B pe3ynpTare pa3BUTUS NOANOpa U PUABTPALUOHHBIX MOTEPH U3
BOAOXPAHW/IMIL U KaHAJIOB 4acTO HAOMOAAIOTCS CledyoLIue SBJe-
HUA:

— 00pa3yloTcs HOBBIE BOAOHOCHbIE NOPU3OHTBHI, PEXUM KOTOPBIX
OTpeAeAeTCs YCIOBUAMH IKCILTyaTaUu Uy BOJAOXpaHUNHULL U KAHAJIOB;

— BO3HHMKAIOT U PaclpOCTPAHAIOTCS Ha COTHH KHJIOMETPOB yC-
TOW4YUBBIE NTOABLEMB! YPOBHEH U HAMOPOB NOA3ZEMHBIX BOJ;

- MIPOHCXOAUT AOMOJHHUTENBHOE MUTAHUE OCHOBHBIX IKCIINyaTH-

NVeMEIXY nnnnunrynrx MONUIOHTOR!

l"J W LVA r.’ B FNTAA ANIESy

— popmUpytOTCs MIPOLECCHI TTOATOTIIEHUS M 3aTOMNIEHUS NPpUJle-
ralowmux TEPPUTOPHIA;

— ¢opMHUpYIOTCA Mpoliecchl NepepaboTku U abpasuu Oeperos,
3a00/1a4MBaHUA, 3aCOJIEHUA 3eMeJlb, UTO B MTOre MOXET BBI3BATH
NOTEPH 3HAUMTEJILHBIX TUIOLAfeH MaXOTHBIX 3€MEeNb, NacTOULY U
Pa3IM4HBIX CeJIbCKOXO3AMUCTREHHBIX YrOAUM, yTHETEHUE PACTUTENb-
HOCTH.

Co3fanue BOAOXPAHUJHULL BbI3BIBAET MOANOP TPYHTOBBIX BOJ,
THAPABIMYECKH CBSI3aHHBIX ¢ NOBEPXHOCTHLIMH, UTO, C OAHOMH CTO-
POHBI, MPUBOAUT K OOpa30BaHUIO aHTPOTNOTeHHbIX EMKOCTHBIX 3a-
nacoB B NpubpexkHOH 30HE BOAOXPAHUINI TIPH OOBOAHEHUH CYXHX
Mopo/ 30HbI AdPalliH, a ¢ APYroi — cMnocobCTBYET YMEHLIUICHUIO pe-

JTTY M IMMLITMEITTArVY ¥ AN TETIIMNATIITY 'I e TITIMMAIITIILN T MARAATIT M T ANTIITIEs

3YAPTHPYIOUICTO nn\phuiﬂ‘pauuun OO0 NTaHkWA B CBA3H C BO3HHK-
HOBEHHEM HUIIH YCHJICHUEM HCHAPCHHUA C UX YPOBHA. B 6onbmus-
CTBE CNy4HacB BOJAOXO3AHCTBEHHOE CTpOHUTENBCTBO BbI3bIBACT 6naro-
MPUATHBIE H3BMEHCHNA yC.TIOBI/IrI IKCIINyaTallHy MMOA3€MHbLIX BOJ. Tak,
€CIH B ECTCCTBCHHLIX YCIIOBUAX Ha HpHGpB)KHle yYacTKax MoA3€M-
Hbie BOAB! ObLIH NpHYPOUEHBI K TIOUMEHHBIM OTJIOXKEHHAM, npea-
CTaBNCHHbIM TOHKO3CPDHHUCTBIMH [I€CKaMH HeDobIHOW MOIHOCTH C
MalbIMH KO3pPHUUHEHTAMU QUIBTpALIUU, TO NTPU CO3AAHUH BOJAO-
XpaHHJHI H 3aTOINICHHH MOUMEHHbIX TeppHTOpl/lﬁ B ﬂpHﬁpB)KHOﬁ
30H€ BOAOHOCBHIIICHHBIMH CTAHOBATCA OTJIIOXECHHUSA TEppaAC, XapaKTe-
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pusyomuecs 60NbLI0N MOWIHOCTBIO U JIYYLIUMU PUNLTPALIMOHHBI-
MU CBOHCTBaMHU. DTO MO3BOJAET CO3/1aBaTh WHPUNBTPAIIMOHHbIE
B0J03a00phKl Ha YyacTKax, rie A0 CO3aHUsi BOAOXPaHUNHL YCIOBUSA
AN CTPOMTENLCTBA TAKMX BO/103a00pOB ObLIH HeONaronpHATHEIMM.
OueHka H3MEHEHHS NPHBNIEKAEMbBIX PECYPCOB MOCHE CTPOUTENLCTRA
KyiiOplieBCKOrO BOAOXPAHUNHULIA T0KA3aNna, YTO CpelHui JTHHEi-
Hblf MOAYNb NMPUBRIEKAEMBIX pecypcoB ysenuuunca ¢ 177,7 no
301,6 a/c'km (ITporHo3 BnusAnruH..., 1984). B HekoTOphIX cnydasx
Co3/1aHie BOAOXPaHUNMU NpHBENO K GOPMUPOBAHUIO HOBBIX aH-
TPOMOreHHbIX BOZOHOCHBLIX FOPH30HTOB, Ha Da3e KOTOple MOl"yT co-
OpYXKarbCH 'BOIIOS&UUpbl NOA3CEMHbBIX BOA U\UBdJlt:tjbl(nH, 1994 )
Onnako B psale cnyyaeB rHIPOTEXHUYECKOE CTPOUTENLCTBO MO-
XET BbI3bIBATH UCTOLICHHE DKCIINYAaTAUOHHBIX 3aM1acoB MOA3EMHBIX
BOJL BCNEJCTBHE M3MEHEHUA YCNoBHi HX QopMupoBaHua. Bo MHO-
I'MX perioHax Ans BOAOCHAGMEHHA LUUPOKO UCHIONL3YIOTCA MECTO-
POKAEHUs MOA3eMHBIX BOA PEYHBIX JONHUH, B KOTOPBIX IKCILIyaTH-
pyeMmblii BOAOHOCHBI FOPU3OHT B KOPEHHBIX OTIIOKEHHAX OTACNEH
OT pPeKH APYTMM BOAOHOCHBIM FOPH3OHTOM, NPUYPOUEHHbIM K aJl-
JIOBHAILHBIM OTNOXKERUAM. [1pU 3TOM eciid PYCNoOBbIE OTIOXEHUA
3aKONbMATUPOBAHbl, TO MPU IKCNNyaTallid B MEXXEeHHbIH NepHoj
NPOUCXOAUT cpaboTka eMKOCTHBIX 3afacoB NOA3EMHLIX BOJ ajllio-
BHAJILHOrO MNOPU30OHTA ¢ MOCAEAYIOUUM UX BOCIIONHEHHUEM B NEPU-
O/1bl HABOJTHEH U} U MaBoAkoB. BocrnonHeHue 3aBUCUT OT HHTEHCHUB-
HOCTH ¥ NPOAOKUATENHLHOCTU MaBOAKOB. Hanbonee nonHo cpabdo-
TAHHBIE 3allachl BOCTOJNHSAIOTCA MPHU 3aTONNEHHH MOHMEHHbIX
TEPPUTOPHIA.
CtpouTenbCTBO Bonoxpaﬂunum BhllLIE paiio
WwerT P}IIIIPPTBQHHO VY}]"!_!_!HT!-, vVeno g ('lb p AU
IIUOHHBIX 3aMaCOB B CBSAI3H C coxpameﬂuem BPEMEHH MPOXOKAECHUA,
yucna U MHTeHcHBHocTH nonoBoauil. Tak, B fonune p. Cesepckoro
JloHLIa nociie CTPOUTENLCTBA BOACXPAHUNHUILA, HAOMIOAAEeTCA MTPaK-
TUYECKHU TONHOE OTCYTCTBUE MONOBOJAUN Ha peke, uTO MPUBENO K
NOCTOAHHOMY CHHKEHHWIO YPOBHA MOA3EMHBLIX BOJ Ha OT/EfbHbIX

Ha BoA03abopa Mo-
IDOBAHUS IKCIyaTa-

= Zrl FANWr AL Junu
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BoA03abopax mpd HEM3MEHHOM BOAOOTOOpPE. DTO BLI3BASIO CHHXKE-
HHUE MPOU3BOAUTENLHOCTH BO03a00pOB U yXyILIEHHE KaueCTBa Noj-
3eMHBIX BOZ (MOBBILIEHHE MHHepaiu3alii U O0LIeH XEeCTKOCTH) B
CBSA3H C MOATATMBAHHEM COJIOHOBATHIX BOJA CO CKJIOHOB JOJIUHBI.
DKCIUTyarallHOHHbIE 3amachl MOA3EMHBIX BOJ, MOT'YT UCTOILATLCS
TaKXke H3-3a 3aTOMJIEHHUS Bonoxpaﬂnnnmem nponyx'msﬂoro BOHO-

9.4. Biusinue pa3padoTKu MeCTOPOXKAEHHH
TBePABIX N0JIe3HbIX HCKONAEMbIX

OcBoeHue U IKCHNYaTallud MECTOPOXKAEHUH TBEPABIX MOAE3HBIX
MCKOMaeMbiX B O0/IBLIMHCTRE CilyyaeB CONPOBOXKIAIOTCS OCY LIIMTE b~
HbIMH W BOAOMOHU3UTENBHBIMU MEPONPUATUIMH, CBA3AHHBEIMH C
MHTEHCUBHBIM O0TOOPOM MOA3EMHBIX BOA. DTO MPUBOIMT K MOCNE-
CTBUSIM, aHAJIOTMUHbIM OTOOpY MOA3EMHBIX BOA BOA03a00pHBIMH
COOpY>KEeHUAMH (U3MEHEHH € YCJIOBUI MUTAHUA U pa3rpy3KH NoA3eM-
HBIX BOJ, POPMUPOBAHKE KpYHHBIX AeAPECCHOHHBIX BOPOHOK, OCY-
IIEHUE BOJAOHOCHBIX MOPU3OHTOB, H3IMEHEHHE XUMHUYECKOTO COCTa-
Ba Noja3eMHbIX BOA). OAHAKO, B OTNIHUYHE OT IKCAAYATAL UM TTOA3EM-
HBlX BOJA BOJO3abopaMM Ajifd BOAOCHAOXeHud, npu pa3paborke

MECTOPOXKAEHHH TBEPABIX MOMNe3HbIX UCKOMAEMbIX BOAOOTOOp OCY-
TIIPP‘T‘RHQP’T‘CQ N2 RCexY RONIOHOCH NACTOR nﬁnﬂ'zvmmuy ruITnOre-

Ariaiaw & a2 HEZwr Apw wrd N iy 7 A B S v.. . .. A Ll Bl od Aaaxagm R ..Ml_’v‘ LY

onoru4eckui paspes. B Hacmﬂmee BpEM4 myﬁmlbl 3aNeranus pas-
pabarsiBaeMbIX MacToB AocTturawot 600 M, YTO MPUBOAMT K GONb-
IIKM, YEM APH IKCINyaTallud BOA03a00pOB, MOHWKEHHUSAM Y POBHEIA.

Korna pa3spaborka mecTopoxaeHuit ocylnecTBasercs ¢ obpyiue-
HUEM KpOBJIH, YayullatoTcs QuiabTpalMOHHbIE CBOWCTBA BhIlLLENE-
XAIMX OTIIOKEHUH U GOPMUPYIOTCA 30HBI NPOBOASIIMX TPEILHH.
3TO 4aCTO MNPUBOAMUT K YCUJIEHHIO UHPUIETPALHOHHOIO MHTAHMA
Nnoj3eMHbIX BOJA. BaxcHbIM ()akTOpOM, BBI3bIBAIOIUM H3MEHEHHE
peCypCcoB NOA3EMHBIX BOJ MpH pa3paboTke MECTOPOXAECHHIT TBep-
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JbIX TIOMIE3HBIX UCKOTAEMbIX, ABASETCA CO3JaHHE XBOCTOXPAHHJIHMIL]
U THAPOOTBAIOB. DTU COOPYIKEHUS, C OAHON CTOPOHLI, BbI3LIBAIOT
YBEJIHUEHH € BOAONPHTOKOB K LLIAXTaM M KapbepaM, a ¢ fpyroi — npu-
BOAAT K 3arpsA3HEHHIO NOA3EMHBIX BOJ.

TInm nannaAnTmra afanmancas Tatitids mnannr IX 11O

11PH pa3pacOTKE MECTOPOAKACHU W TBEPALIX NMOJIC3HbIX H
MbIX BO MHOIUX CiyHasX MPOUCXOAUT (l)OpMPIpOBaH He NMOA3CMHLIX
BOJX creHNHUECKOr0 XMMHYECKOr0 COCTaBa B pe3yisTaTe cMelne-

""" p>2J
HHA NOA3CMHBIX BOA Pa3/IM4HbIX BOAOHOCHBIX FTOPHU30HTOB U HX B3a-

UMOAEHCTBUA ¢ BMELLAIOIIUMH NTOPOAAMH, a TAKXKE HENOCPEACTBEH-
HOI'O 3arpsA3HEHHs 3THX BOA B FOpHLIX BhIpaboTkax. B Poccuu Hawu-
Oonbliee BAMAHKHE HA THAPOTEONOTHYECKHE YCIIOBHA H pPECypChl
nNOA3¢MHbBIX Bo/Jl OKa3biBaeT pa3paboTka YroabHBIX MECTOPOXIEHHU i
B Ky3HeuxoM, [ToamockoBHbIM, Ko3ntoBckOM, [Teyopckom Gacceii-
HaXx, XeNne3HOpYAHBIX MecTopoxkacHHit KMA, mectopoxaeHnit Ce-
BEPO-YpanbCcKoro OOKCUTOBOIO paiioHa u Jip.

Pa3zpaboTka MecCTOpOXAEHUIT TBEPABIX MOAE3HLIX MCKOMAEMbIX
APHUBOAMT K MCTOLUEHHUIO IKCIUIYATALMOHHLIX 3aNacoB NOA3EMHBIX
BO/, KOTOPOE B 3TUX CIy4asX CRA3aAHO HE TOJLKO CO ¢OOpOM OTKauH-
BacMbIX BOJA Ha pa3pabaTbiBa€MOM MECTOPOXKIAEHHH, HO H € BBIXO-
JIOM K3 CTPOs AEHCTBYIOIINMX BOA03a0OOpOB MOA3EMHLIX BO, NMOHH-
XEHHUEM YPOBHSA MOA3ZEMHLIX BOA Ha MEPCNEKTUBHLIX Y4acTKax, a
TaKXe C 3arps3HeHueM 3TUX BoA. Kak noxasan aHanu3 MMerIHxcs
MaTepHasIoB, Haubonee KpynHbie BOPOHKH Aenpeccun GOpMUPYIOT-
Ccd B Te€X ClIy4asX, Koraa B 00BOAHEHWH MOpHbBIX BbIPAOOTOK Y4acTRBy-
IOT BOAOHOCHbBIE NOPH30HTHI, UMEKOLIHE PeTHOHAJILHOE PACHpPOCT-
paHeHue.

3arps3HeHue NOA3EMHBIX BOA HA MECTOPOXKIAEHHAX TBEPASIX MO-
JIE3HBIX HCKOMAEMbIX BO MHOTOM 3aBHCHT OT CNOCOOOB 3a81LHTHI Me-
CTOpPOXJeHUA OT 00BOgHEeHHA. OOBIYHO XMMHUYECKHH COCTaB NOA-
3eMHbIX BOJ ¥ HX 00l11jad MUHEpATH3aL|a BHE FOPHLIX BIPabOTOK H
B UX Npezenax CymeCTBEHHO pa3nuyaloTca. ITo CBA3aHO ¢ OKUCIe-
HHEM MOA3EMHBIX BOJ B MOpPHLIX BbIpa0OTKAX, ¢ aKTUBU3ALHEH Bbl-
e a4 MBaHUA TOPHBIX MOPOJ, ¢ U3MEHEHHEM ra3oBoro M 6akrepu-
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aNnbHOIO COCTAaBa, a TAKXKE ¢ HEMOCPEACTBEHHLIM NONAJIaHHEM B M1O]1-
3¢MHbIE BOJIbl HEPTENPOAYKTOB, MaCes, B3BELIEHHBIX HacTHll. Ha
YrofbHbIX MECTOPOKACHHAX OYEHD YAaCTO POPMHUPYIOTCH KHUCIIbIE
BOJIb!, HA PYAHBIX H YIOJIbHBIX OTMEUAETCHd BBICOKOE COAEPAAHHE
mukpokomroHeHToB (Cd, Zn, Cr, Sr, Ni u ap.). Yacro Habnonaercs
MOBBILIEHHOE CONEpXKaHKE Cyb}aroB, XJIOPHAOB, a Takxke obueH
KECTKOCTH.

Takum 00pa3oM, nipu pa3paboTke MECTOPOXIACHHUH TBEPALIX 110-
Ne3HBbIX HCKONAEMBIX BAXXHOM 3ahaucil ABNSETCH OXpaHa or 3arpss-
HEHHS M UCTOLICHHA axcnnyarauuouuux 3anacoB NOA3ZEMHBIX BO.

TATITE

Pcﬂjcnnc Jluﬁ 3aaaun 1pcuyv1 HOBOIN0 KOMIIJICKCHOIO NOAXOAa K
CO3AaHHIO ApeHAXHBIX cucTeM (A3BHH, 1992). B HacTosee BpeMs
BLIOOP TOH MM MHON CHCTEMBI 3aLMTHLIX MEpPONpuUATHA oT Ape-
HaXHBIX BOJA ONpeacnseTcs miaBHbIM 06pa3oM TpebopaHusMu 10-
CTHKEHHA HEOOXOAMMOro JIpeHaxxHoro 3¢dexkra npu 3anaHHoOH
TEXHHKO-IKOHOMH UYE CKOH 3pEKTHBHOCTH HTHX cucTeM. OHAKO 1e-
necoodpa3sHOCTh MapajlIe/IbHOINO pelleHus 3a/1a4 OCYyLIEHHS MECTO-
pOXIEHHS ¥ HCTIONB30BaHKUA MOA3EMHBIX BOR I BOROCHabMeHNA
OTAENbHLIX OOBEKTOB Ha OKPYKAIOLIEH €ro TEpPUTOPHH NPENbABIS-
eT HoBble TpeOOBaHKA Kk Croco0y OCyLIEHHS B K PasMELIEHHIO pa3-
JTHYHOIO pojia KanTaxHbIX ycTpoicTs. JlomkHo 6b1Th IpenycMoTpe-
HO MAKCHMAJTbHO BO3MOXKHOE COXPAHEHHE KAYECTRA [TOA3EMHBIX BOJ
NpH OJJHOBPEMEHHOM JIOCTHXEHHH 3aaHHOrO JApeHaxxHoro Yddek-
Ta. [103TOMY NpEeANOYTUTENbHBI BHELIHHE BOAOTIOHN3UTEIbHbIE CH-
CTEMbI, PacnoNOXKEHHBIE HA ONTUMAIILHOM ¢ TOUKH 3PEHHA pelle-
HHA OTACAbHBIX 33784 (0CYLIEeHHEe—-BOAOCHAOKEHHE) paCCTOSHUM OT
TEXHHUYECKHUX IPAHHUL LIAXTHOTO MWK KapbepHoro noas. O6ocHoBa-

HHC BO3MOXKHOCTH HCNOAL30BAHKSE RAPCHAXHBIX BOX AN NPOH3BOA-

CTBEHHOIO WJIH XO38liCTBEHHO-TMTHEBOIO BOAOCHaOXkeHus TpedyeT
NpoBEACHHUSA CHIELHANBHBIX THAPOrCONIONHUYECKUX HCCICAOBAHMH ITPH
pa3’BEAKE WK pa3paboTke MECTOPOXKINECHHH NOIE3HBIX HCKOMAEMBIX.
Llens aTHX nccnenoBaHud — OlleHKA IKCIUTYaTAIlMOHHDLIX 3anacoB
JPEeHAXHLIX BOJA, KOTOpbIE B COOTBETCTBHM € CYLLECTBY IOIKMU Tpe-
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GoBaHHAMU PaCCMATPHBAIOTCH KaK MONYTHbIE NONE3HBIE HCKOMAeMEIE.
Metoauka OLIEHKH HKCIUTYyaTallMOHHBIX 3aMnacoB MOA3EMHBIX BOJ H
OCOOEHHOCTH FHAPOre0aOrHyecKOro H3yueHus pa3BelyeMbiX H pas-
pabaThiBacMbIX MECTOPOXAEHHH TBEPAbIX MONE3HBIX MCKOMAeMbIX
nogpo6GHO paccMOTpeHbl B CnieluansHoi nureparype (Meronuue-
CKHe peKOMEHAALMH. .., 1992).

Bnuguue pa3paborkn HePTAHBIX M ra30BbIX MECTOPOXKACHHH Ha
PECYpChl M Ka4€CTBO MOA3EMHbBIX BOJ CBA3aHO FJIABHBIM 00pa3oM ¢
HarHeTaHHEM BO/b! B MPOAYKTHBHBIN JIacT ¢ LENBI0 NOAACPXKAaHUS
MNacToBOro AasneHus. OHO MOXXET NMPHUBECTH K 3arpa3HEHHIO Mpe-
CHBIX Y €/1a00CONOHOBATHIX BOJ HErMYOOKHX BOIOHOCHBIX TOPH3OH-
TOB NpH QUILTPaLUK HEPTH M BLICOKOMHHEPAIH30BAHHbIX BOJ MO
30HaM TEKTOHHYECKON TpelUHHOBATOCTH. Tak, puncTpauus HedTH
M0 30HE TPELHHOBATOCTH Obis1a AOCTOBEPHO YCTAHOB/EHA NP U3Y-
4EeHUH npUpoaAbl HedrenposBieHutt, sarpasusatommx KaMmckoe Bojo-

Xpanunuie B Poccuy. 3axauka 60npL1nx 065eMOB NpeCHbIX NOBEp-
XHOCTHEIX BOJZ NPH 3aKOHTYDPHOM U BHYTPHKOHTYDHOM ODBOTHEHUH

- & daarsdm 23 wrweaue VR R ESSRg LS ppTesYviiig

MOJKET NPUBECTH K pa36aanenmo LEHHBIX MMHEPaJILHBIX BOA U pac-
conoB. Crneayer OTMETHTD, UTO NPOLECCHl H3MEHEHHS PecYpPCoB H
KaueCTBa NOA3EMHbIX BOJ| MPH SKCIUTyaTalud HEPTAHBIX U ra3oBbIX
MECTOpPOXKACHHUHN H3Y4eHb! B HAaCTOALLEE BpeMA ABHO HeJOCTATOMHO.



SAKTIOMEHHUE

B 3axmoueHue ewne pa3 noayepkHeM, 4To npobiema ucnob3o-
BAHHA NOA3EMHBIX BOJ — COCTAaBHaA 4acTh oluiei npobnemsi paliu-
OHAJILHOIO MPHUPOAOMONIL30OBAHUA M OXPaHL! OKpYyxaloulei cpeas.
Tonsko Npy KOMIJIEKCHOM PacCMOTPEHHH M YYeTe BCeX acHeKTOB
B3aMMOACHCTBHA NOA3EMHbBIX BOA C APYIHMH KOMNOHEHTAMHU OKpY-
)KaroLueH cpeabl MOy T ObITh pa3paboTaHbl JOATOCPOUHbIE MPOrpaM-
Mbl PaLMOHAIBHOTO UCNOJB30BAHUA U OXPaHbl NOA3EMHbBIX BOA.

B nporpaMMax ¥ ninaHax MCNoJib30BaHUA MOA3EMHLIX BOJ TONO
WM HHOTO PErvoHa JOMXHbI ObiTh 00S3aTENIbHO YUTEHbl NPUPOAO-
OXpaHHble OorpaHuyeHus oTbopa NOA3EMHBIX BOJ U PaCCMOTpPEHDI
BO3MOXHBIE U3MEHEHHUS PecypCOoB NOJA3EMHBLIX BOA NOJ BIHAHHEM
HHXEHEPHO-X03AHCTBEHHOH AeATENbHOCTH.

Oco6eHHO BaXkeH y4eT 3Tux TpeboBanui npu paspaborke npo-
rHO3a yBelM4eHUs 0TOOpa NoA3EMHbBIX BOJ AJIA 1EHTPANTM3OBAHHO-
ro BOAOCHa0XeHHA HaceNeHHs, NPOMBIULIEHHOCTH U CEJIbCKOTO XO-
3afcTea. [loguepkHeM eilte pa3, 4TO 3a/1aua CNELHANIUCTOB B HACTO-
Alliee BpeMs COCTOMT HE TOJILKO B TOM, YTOOBI paccYuTaTh, CKOJILKO
BOZIb! MOXKHO HM3BNiedb U3 BOJOHOCHOINO NOPU3OHTA B KOHKPETHBIX
FMAPOTreONOrHUECKUX YCIOBHAX B TOT MJIH HHOH NEPHOA BpEMEHH,
HO ¥ OLIEHHTBh BO3MOXHbIE U3MEHEHUSA B Pa3NM4HbIX KOMOOHEHTaX
OKpYyxaioHleil cpeabl, Boi3BaHHbIE OTOOPOM NOA3EMHBIX BOJ. B pe-
3yALTaTe Takoil OlEeHKH B Cllyyae HEOOXOAUMOCTH AOJXHbI GbITH

00OCHOBaHb! ¥ PEKOMEHAOBAHb! CNELHANIbHBIE MEPONPUATHA N0 MH-
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HAMH3ALKH HEraTUBHBIX NOCEACTBHI 0TOOPA NOA3EMHBIX BOJI, OCO-
6EHHO NpH 3KCHIyaTaluy KpYNHbIX BO103a00pOB.

CamMmocTosaTenbHOK, HO HE MEHEE BaXKHOH 3ajauecii aBngeTca
onpeaesieHHe ponv NOA3EMHBLIX BOJ B 0OLMUX BOAHBIX pecypcax H
BOXHOM OanaHce OTAeAbHBIX perHOHOB — H6accelHOB pek, 03ep H
MoOpeii.

PeteHue ykasaHHbIX BOIIPOCOB, 6€3yCiI0BHO, OyaeT cnoco6¢cTBo-
BaTh MOBBILECHUIO 3QPEKTUBHOCTH M PALMOHANIBHOCTH HCHOJIB30-
BaHUA MOA3eMHBIX BOJ M MO3BOJMT JIMi|aM, NPHHUMAIOLIKMM pelLle-
HHUA, 000CHOBATH COBPEMEHHBIC H NEPCNEKTHBHBIE MIaHbI BON006EC-
TICYEHHA OTJEIbHBIX PETHOHOB.

B Hacroswme# MoHorpaduu caenana nepsBas NONbITKA PpaCCMOT-
peTb ¥ 06061MTh UMEIOLIMIACA B PAa3IMUYHBIX CTPAHAX OMNLIT U3yuye-
HUA B3aHMOCBA3M NMOA3EMHBIX BOJ € OKpYXarowei cpenoil. Asrop
OTYETAMBO NTIOHUMAET, YTO LIEJIbI pAJ BONPOCOB paCCMOTPEH B KHH-
re BeCbMa Kparko, B psjie Cy4acB TOJIbKO B CaMOM 0611eM BUAE.

JTO BBI3BAHO /IBYMA OCHOBHBIMH TNIPHUHHAMMU: BO-TIEPBBIX, Orpa-
HUYEHHOCTBIO 00beMa KHUTY U GONBLUIMM KOJIMYECTBOM JIETANIbHBIX
nybnukauuii No OTAEIbHBIM U KOHKPETHBIM paloHaM (3TOT HEAO-
CTaTOK aBTOp CTapancid KOMNEHCHPOBATh 1OCTAaTOUHO O0NBIIMM CNH-
CKOM JIMTEpaTyphl, IPUBEICHHBIM B KOHIIE KHUTH) U, BO-BTOPbIX, HE-
JIOCTATOYHON HAyuYHO-METOAHYECKOH pa3pabOTaHHOCTHIO LENIOro
paaa nonoxeHui. [loaroMy B 3aknoueHue, uenecoodbpasHo xots Obi
B CKaTOM BUJE CHOPMYNHpOBaTh OCHOBHbIC 33Jlaiuu JasibHEALIUX
Hay4YHbIX U NPAaKTHYECKHUX HCCIIEAOBaHHHi NO paccMaTpHBaeMoii npo-
Gneme.

DTH 337344 MOTYT OBITh NPE/CTaBNCHEl B CICAYIOLIEM BUHIE:

— YCOBCPLICHCTBOBATHh CYLICCTBYIOLUKWE H pa3an01 aTh HOBbBIC
METOJIbl OLIEHKH PECYPCOB NMOA3EMHBIX BOJ C YHETOM NPUPOAOOX-
paHHBIX OrpaHHUUCHHH;

— pa3paboTaTh ¥ BHEAPUTD B NPAKTUKY NMPHPOIOOXPAHHbBIE KPH-
€epuy, on nenenmoume A0ONYCTUMOEC BNUAHHE Tﬁ a non3cMHbLIX

.4 w JiAY g INVUVY AN aAnRY AN/ A IVINE DM A

BOJ Ha JpPYTHE KOMIMOHEHTH OKPYXAIIEH cpelpl, a TakKe AOomnyc-

-3
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TUMO€ BIIHAHHE TEXHOTEHHOM JeATENILHOCTH Ha peCypChl H KaueCTBO
NOA3EMHBIX BOJ;

— YCOBepLIEHCTBOBAaTHL CYLIECTBYIOLIHE H pa3paboTaTh HOBbIE
METOAbI NPOTHO3a H3MEHEHHA PECYPCOB H KaueCTBa NOA3eMHBIX BOA
B YCJIOBHAX HHTEHCH(PHKALMH XO39HCTBEHHOM JeATEIbHOCTH H BO3-
MOXHBIX H3MEHEHHH KIuMara,

—-o0bocHOBaTHL TIPpHHLKITbI BEACHWA MOHUTOPHHTA NOA3EMHBIX BOJ
B pa3zIMYHbIX NPUPOAHO-KIUMATHYECKUX H aHTpOI'IOI‘eHHBIx ycio-
BUAX KaK COCTaBHOH Yactu 00lllero MOHHTOpHHIa BOAHBIX pecyp-

COB H OKpyXaroule#i cpeanl;
-- COBEDLISHCTBOBATE METO/IB OLICHKH 3aHIHHIEHHOCTH NOA3EM-

HBIX BOJ OCHOBHBIX BOAOHOCHBIX NOPH30HTOB, HCIIOJbL3YEMbI
BOJAOCHAOXEHUS, OT 3arpA3HeHus;

— pa3paboTarh MaTeMaTHuUeCKHe MOJASHH B3aWMOJCHCTBUA noa-
3eMHBIX U MOPCKHMX BOJ B Pa3iHyHbIX M€ONON0-rHAPOreooryye-
CKHUX YCJIOBHAX OeperoBbiX 30H, a TaKXKe METOAbl NPOrHO3a HHT-
py3uil MOPCKHX BOJ B BOJOHOCHBIE TOPU3OHTHI B YCIIOBHAX HHTEH-
cuukaiun oT6opa NOA3EMHBIX BOJ NPUMOPCKHMH BoI03ab0pamMu.

PeulenHe yKa3aHHBIX 33ia4 NO3BOJIMT 3HAYUTEIBHO NOBBICUTH
3¢ PEeKTHBHOCTD HCMOIBL30BAHKUA TTO3EMHBIX BOA, NPEXAe BCErO i
X03AHCTBEHHO-TIMTHEBONO BONOCHAOKEHHA HACENECHHS.

>
=
=
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CONCLUSION

The problem of groundwater use is a composite part of acommon
problem of rational natural use and environmental protection. Only a
joint consideration of all the aspects of interaction between the
groundwater and other environmental components can make it possible
to elaborate on a long-term program for rational groundwater use and
protection.

Nature protection limits for groundwater withdrawal and possible
changes of groundwater resources under anthropogenic activity should

S B WAr WS . i Rs W W Lnwr e

be dlscussed in programmes and project of groundwater use for one
or another region.

Natural protection restrictions for groundwater withdrawal must
be considered and possible changes in groundwater resources under
the impact of engineering and economic activities must be investigated.
It is paticularly important to work out predictions of increased
groundwater pumping for centralized water supply of a population
and for industry and agriculture. 1t should again be stressed that the
task of specialists at present is not only to calculate the water volume
that can be pumped out of an aquifer in specific hydrogeological

¢ nlon tn ancaca thhn sananilhdla
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changes in different environmental components that may be caused by
the withdrawal of groundwater. As a result, specialists must prove
and recommend, if necessary, special measures to minimize possible
negative consequences of groundwater withdrawal, particularly when
exploiting large well fields.



312 Conclusion

Determining the function of groundwater in total water resources
and water balance of separate regions — river basins, lakes, and seas —
is a separate, but no less important, problem.

Solving the problems mentioned will absolutely provide for
increasing effectiveness and rationality of groundwater use and make
it possible for decision makers to prove modern and prospective
projects for the water supply of separate regions.

In this book, I have made only a first attempt to considerand
generalize the experience available in different ¢ountries for studying
the interaction between groundwater and the envirinment. I know that
a number of aspects are only briefly considered in the book — in some
cases, only in general. This is for two main reasons, the first being the
limited size of the book and also the great number of detailed
publications for separate, specific areas (this I tried to compensate for
by providing an extensive list of references). The second reason is the
shortage of scientific and methodical development of a number of the
aspects. Thus, in conclusion, it is reasonable to briefly formulate the
main tasks of futher scientific and practical investigations on the
problem considered.

These tasks are following:

—to improve the available and to develop new methods for assessing
groundwater resources accounting for natural measures

~ to develop and put into practice nature-protecting criteria
determining the acceptable impact of groundwater withdrawal on other
components of the environment, and also the acceptable effect of
anthropogenic activities on groundwater resources and quality

—to perfect the available and to develop new methods for predicting

changes in groundwater resources and quality under intensive
anthropogenic activities and possible climate changes

~ to substantiate the principlies of conducting groundwater
monitoring in different natural-climatic and anthropogenic conditions
as a component of the general monitoring of water resources and the

environment
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— to improve methods of assessing groundwater vulnerability to
pollution in the main aquifers used for water supply

~ to perfect methods of artificial groundwater recharge and to use
them more widely in active well fields

— to develop mathematical models of interaction between ground-
and marine water in different geologic-hydrogeologic conditions of
the coastal zones and also methods for predicting marine-water
intrusion into the aquifers under intensified groundwater withdrawal

by coastal well fields.
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