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Summary Report

Project Objectives and Scope

The objectives of this project were:

• To assess the influence that the drying of the Aral Sea has on precipitation
over the Aral Sea, the Syr Darya River, and nine of the main grain-producing
oblasts ofKazakstan: Torgai, Kostanai, North-Kazakstan, Kokshetau, Akmola,
Karaganda, Pavlodar, Semipalatinsk and East-Kazakstan.

• To work out recommendations for the efficient use of the results in the
practice, policy and management of water resources.

For this project the following data and information from the last 35 years (1961 - 1995) were
used:

• Elevation ofAral Sea water level

• Monthly amount of precipitation from January to December at 22 stations:
Torgai, Kostanai, Zhetygora, Petropavlovsk, Kokshetau, Akmola, Atbasar,
Karaganda, Bayan-Aul, Pavlodar, Irtyshsk, Semipalatinsk, Kokpecty, Bachty,
Ayaguz, Ust-Kamenogorsk, Zaisan, Aral Sea, Barsakelmes, Kazalinsk, Uyaly,
Kyzyl-Orda

• Daily weather and thermobaric charts below 5 km elevation, for 1,453
cyclonic occurrences over the sea

Major Results and Findings·

Statistical analysis revealed that approximately the same number of cyclones occur in winter
and in summer. The distribution of precipitation over the territory ofKazakstan has been
studied in this project only during the warm period of the year because of the shortening of
the project term. The number of cyclones have been calculated by months and five-year
periods. The number of cyclones that move deep out over the Aral Sea was also determined,
but it is impossible to say anything defmite about the differences in cyclone movement
deepening of cyclones over the Aral Sea in the summer period, because these cyclones have
not been studied in the winter period. All cyclonic formations have been investigated as they
are one of the main elements of the whole atmospheric circulation and the precipitation
supplier.

The Aral Sea, due to its geographical location, has an important role in precipitation
redistribution not only within the coastal area, but far from its location. It was determined
that in the summer period, the Aral Sea water level decline alters the development of global
atmospheric processes over the territory ofKazakstan. The mechanism ofthis alteration lies
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in the fact that because of the change of the sea volume and area in the Turansky lowland, a
new additional extensive source of warmth has appeared. As a result, the occurrence of
cyclones bringing precipitation decreased, especially since 1981. Their paths moved to the
north and south of the Aral Sea area, as if to go around the place of warmth. But the cyclones
that occur over the Aral Sea have greater speed than before, and move mainly from the
southwest to the northeast which differs from the preceding processes. In early years, the
cyclonic formations occurred over the sea, moving slowly, developing, and filling with
moisture and evenly bringing precipitation to regions of the Republic, north, east and south of
the sea location. The number of "dry" cyclones increased after 1981. Such atmospheric
processes lead to an increase in the number of days with clear weather in the latitudinal Aral
Sea zone and to an increase in the temperature of the air arid water, an increase in wind speed,
air dryness and evaporation, all of which makes the climate of the middle latitudes become
drier.

The following findings serve as one evidence that the drying of the Aral Sea has an effect not
only on precipitation changes over the sea and within 100 km of the coastal area as was
mentioned in the preceding investigations, but also has an effect far away in the northern,
north-eastern and eastern crop producing oblasts ofthe Republic. They are:

• The amount of precipitation over the Aral Sea and west Kazakstan has decreased. It
is best manifested at the meteorological station ofUyaly, located on the south-eastern
shore of the Aral Sea, where the trend ofprecipitation in April was zero.

• The precipitation in the ea~tern crop producing oblasts is about 30% of the average
long-term value.

• There is a tendency for precipitation increases of up to 55% of the average long-term
value in the northern and northeastern oblasts, due to the occurrence of the cyclones in
these regions.

Thus, the drying of the Aral Sea can be linked not only to the water intake from the AInu
Darya and Syr Darya rivers, but to the climate changes in Kazakstan. Certainly, the main
cause of the drying of the Aral Sea belongs to the reduction of the water flow from the rivers.
In 1961 the rivers brought 56 km3/year into the sea and 9 km3/year was the share of
precipitation which fell into the sea. This precipitation share is now 14% of the total moisture
source for the sea which is why the precipitation change shouldn't be ignored, especially
when the river flows into the sea have decreased to 4 km3/ year. The drying of the Aral Sea
results in changes in the development of the atmospheric processes over the Sea, and it in turn
results in climatic changes, specifically the changes in distribution of precipitation over the
wide area of the Republic. The strengthening of control measures against the desertification
of the Aral Sea latitudinal zone, is required.

Conclusions

Based on the findings and results above, the following practical conclusions can be
suggested:
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• In the coming years the agricultural economy ofthe country will be as
vulnerable as before and the risk of drought will persist at the same level as the
last two decades. If the total amount of precipitation is retained at the same
level in the northern, central and eastern regions and the climate in these
regions grows mild, agricultural management is expected to change. It is
necessary to expand the areas under cultivation and to provide education on
winter crop sowing.

• The role of snow in agriculture will change. As a result of the climate growing
milder, spring crop sowing should be done earlier. Thus, snow will be used for
dampening soil as well as surface drainage.

• The vulnerability of agriculture will increase at the border of the zones of
Central Kazakstan, namely the Zheskazgan, Karaganda and Torgai regions,
which could become more arid zones.

• The reduction of the amount ofprecipitation in the Aral Sea zone will persist
and evaporation will increase. Therefore, even if the Aral Sea were to be·
completely filled today, the process of evaporation would continue even more
intensely for some years before the process of the total circulation would
become stable and as it was originally. That is why, at present, the
rehabilitation of the Aral Sea is most likely unrealistic.

Practical Application

The information obtained about the changes in the northern, northeastern and eastern oblasts,
and the Aral Sea region can be used for the program RIMDESS to design pricing policy,
water preservation, and distribution of water use in different economy sectors,. such as

. municipal services, industry, agricUlture, hydraulic power engineering and river transport.

The project findings and conclusions can best be used by the enterprises, amalgamations,
companies and organizations engaged in agricultural production as this sector is the most
affected by the changes of climate and weather conditions. As a result, the implementation of
new technologies and methods ofagricultural management may be required. The agricultural
sector ofKazakstan has always been vulnerable and the question now arises as to whether it
will become more vulnerable, which could lead to a decrease in agricultural production.

Political Recommendations:

The following recommendations are given:

• The results, obtained under this project, should be used in the RIMDESS
Program in order to assess the political scenario of the water resources
management and in the "Program·on Concrete Actions for Improvement of the
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Aral Sea Basin Environmental Situation in the Coming 3-5 Years, With the
Consideration of the Social and Economic Development ofthe Region." This
program was adopted in accordance with the fulfillment of the Nukus
Declaration worked out by the Central Asia States and international
organizations, and deals with the problems ofsustainable development of the
Aral Sea Basin.

• It is necessary to inform the administrative agencies and population about the
changes of climate and their effect in different regions ofthe country. Two to
three articles can be prepared on the basis of this project.

• As a result of the climatic changes, an urgent necessity has emerged to establish
both local and national public committees to investigate and give explanation
for the new situations in ecologically unhealthy zones.

• Controlled population migration is needed. For example, it is necessary to
move part of the population from the Aral Sea zone to the environmentally
healthier regions with almost the same climate characteristics, e.g. to Torgai,
Akmola and other regions.

Potential Impacts

The project's potential impacts ar~ as follows:

• The results of the project concur with the findings of the probability forecast
about the temperature and precipitation changes in Kazakstan up to 2010,
including global, man-made influences. It was worked out in the climate
department ofthe Kazakh Research Institute (Ka3HMMMOCK) in 1995. The
tendencies obtained under the project reveal the physical mechanism
contributing to the climatic warming in Kazakstan and during the time ofglobal
warming. This information can be useful not only to research institutions
dealing with the Aral Sea problems, but for all institutions and enterprises
affecting or affected by the problems ofthe Aral Sea.

• The obtained findings can have an influence on the answering of controversial
questions, which arise during assessment of the direction ofchange in the water
balance ofthe Sea and river flow. '

• The project results were presented at the Third International Conference CIS­
USA "Water is a Critical Resource: Problems ofConservation, Use and
Management," held in Tashkent September 22-29, 1996.

• A research article has been prepared on the the results of the project work, to
be published in a research· magazine.

• Taking into consideration the great importance ofthe Aral Sea's interaction
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with the environment, it is necessary to carry on with the research
investigation of the development tendencies of the atmospheric processes
during the winter period, as it was determined during the project work that
these processes have also changed. The increase in the amount of cyclones in
the winter period can contribute to the rise ofwinter temperatures and to the
increase of the precipitation amount. This, in its turn, will replenish Syr Darya
waters, because thaw waters are the main water source. The proposed method
is a good start for future investigations in case the territory under study is
expanded and provided additional information is gathered and used.

Regional Cooperation

There were useful exchanges of opinions and information at the seminars and discussions
during the project work. The work results were submitted and discussed at the joint seminar
devoted to the Aral Sea problems, held in the Central Asia Hydro-meteorological Institute in
September, 1996, where the hydrology and weather forecast departments took part as well.
This issue was discussed, also, at the ADP executors' meetIng, organized by USAID in
October, 1996.
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CAOBa npH3HaTeAbHOCTH

3Ta pa60Ta - pe3YAhTaT 06'beAHHeHHbIX YCRlUIH MHOrIiX JUOAeH.
AOIIOllliHTeAhHasI He06xoAHMasI HHepOpMan;lUI, HCIIOAh3yeMasI B pa60Te, 6bI.i\a
JU06e3HO IIpeAOCTaB.i\eHa n.)K. KOJKaxMeToBbIM, Ha'laALHHKOM Eropo nOrOAbI
Ka3rHAPOMeTa, H O.B. nH.i\lIepocoBoH, 3aBeAyrom;eH .i\a60paTopHeH K.i\HMaTa
Ka3HHHMOCK.

3Ta pa60Ta 6bI.i\a IIOMep)KaHa AreHTcTBOM CIlIA no MeJi\AyHapOAHOMY
pa3BlITIDO. MbI BbIpaJKaeM CBOIO rrpH3HaTeAhHOCTh AAeKCaHApe TepHHHKo,
CneIJ;HaAHcry nporpaMMbI, TaK )Ke Eap6ape EpHTTOH, KOOPAHHaTopy IIO
BorrpocaM perHOHaALHO:H: rrO.i\HTHKH H fperopH AaccHTopy, KOOPAHHaTopy
pa60T, 3a 'IeTKyro KOOPAHHaU;Hro pa60T, CBoe:speMeHHyro OIT.i\ary, IIocTaBKy
KOMIIbIOTepa, IIOMOm;b H COBeTbI.

06 aBTopax

E.<I>. BAaceHKo - PYKOBOAHTeAh IIpoeKTa, BeAyrIJ;HH HaY"tJ:HbIH COTPYAHHK
Ka3HHHMOCK, KaHAHAaT reorpaepH"tJ:eCKllX HaYK, HMeeT 3BaHHe CTapllIero
Hay-qHoro COTpYAHHKa. CTaBHT 3aAa"tJ:Y, OIIpeAeJUIeT rryTH H MeTOAbI
HCCAeAOBaHlUI, paCIIpeAeJUIeT pa60ry KaJKA0MY COHCIIOllliHTeJUO, KOOPAHHHpyeT
ee, IIpOBOAHT caMOCT05ITeAhHbIH H COBMeCTHbIH C COHCIIOllliHTeMIMH aHaAH3
IIO.i\y-qeHHbIX pe3yAhTaTOB, peAaKTHpyeT H IIHIlieT OT'leTbI.

f.M.6oHAapL - cTapnIHH Hay-qHbIH COTPYAHHK Ka3HHl1MOCK. BeAyIIJ;HH
CHHOIITHK. KOHCyAhTaHT H aBTOp pa3Ae.i\OB.

f.H. qUqaCOB - AOKTOp reorpaepH'leCKRX HaYK, IIpoepeccop, 3aMeCTHTeAh
AHpeKTopa no Hay-qHoH pa60Te Ka3HHHMOCK. KOHcyAhTaHT IIO IIp06.i\eMaM
ApaAa.

T.f. fopKyHoBa y-qeHbIHceKpeTapb Ka3HHl1MOCK. KOHcyAhTaHT no
HHOCTPaHHOH H OTeqeCTBeHHoH AHTepaTYPe, HHepopMaU;Ull.

A.A. BopOHUHa - rAaBHbIH CHHOIITHK Eropo norOAbI Ka3rHAPOMeTa. Hcc.i\eAyeT
CHHOnTH"tJ:eCKHe npou;eCCbI, Ae.i\aeT BbI60PKll II IIpOBOAHT CllHOIITH"tJ:eCKHH
aHaAH3.

CA. AOArHx - Hay-qHbIH COTPYAHHK .i\a60paToplili K.i\HMaTa Ka3Hl1l1MOCK.
npllHHMaAa y-qacTHe B C03AaHHll 6a3bI AaHHbIX no MeC5I'IHbIM oCaAKaM, paC'IeTa
CTaTllCTHK OCaAKOB H IIocTpoeHHll rpaepHKoB Ha PC AT.

C.B. MU3uHa - Hay-qHbIH COTPYAHHK Ka3Hl1l1MOCK, KaHAI1AaT
reorpaepH"tJ:eCKllX HaYK. 06eCrre'lHBaeT pa60ry Ha PC AT.
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B.P. CyTIOmeB - MJ\.aAlliIIH: HayqHhIH: COTPYAHIIK Ka3Hl1l1MOCK. Pa60TaeT Ha
PC AT, Ha6IIpaeT, o6pa6aThIBaeT II IIeLIaTaeT IIHCpopMan;IIIO II TeKCThI OTLIeTOB.

A.n. KY3He~oBa - IIHJKeHep II KaTeropIIII Ka3Hl1l1MOCK. Ha6IIpaeT,
KcepoKoIIIIpyeT II IIeLIaTaeT IIHCpopMan;IIIO II TeKCThI OTLIeTOB.

IO.M. qepKoBcKaSl - IIHJKeHep Ka3Hl1I1MOCK. Ha6IIpaeT, KcepoKoIIIIpyeT II
rreLIaTaeT IIH¢opMan;IIIO II TeKCThI OTLIeTOB.
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nepeqeHb aKpOHHMOB H COKpam;eHHH

30B SOHaJU>Ha.5I epOpMa QHPKY.lUIIJ;HH

C CMemaHHa.5I epOpMa IJ;HPKY.lUIIJ;HH

Ka3rUAPOMeT [AaBHOe ynpaBAeHHe no rHAPOMeTeopOAorIIII pecny6.1\.llKH

KasaxcTaH

Ka3HHHMOCK Kasaxc:E<HH HayqHo -IICCAeAOBaTeA.hC:E<HH HHCTmyr

MOHHTOplIHra OKpYJKaIOIIJ;eH cpeAbI H K.I\.llMaTa

nnT TIpoeKT no nplIpOAooxpaHHOH nO.l\.llTIIKe II TeXHOAorIIII

CHf COAPY)KeCTBO HeSaBlICIIMbIX [oCYAapCTB

ADP TIPIIK.I\.aAHOH AeMOHCTpaIJ;IIOHHbIH npoeKT

RIMDESS CHCTeMa ynpaBAeHlliI II KOHTpOMI sa pe"tJHbIM 6acceHHOM AMI
ITpIIH5!TH5! TeXHIIKO - 3KOHOMH"tJeCKHX pemeHHH

USAID AreHTCTBO CIIlA .ITO Me)KAYHapOAHoMY paSBHTIIIO



KpaTKHH OT"lJeT

I{eAII II 06'LeMbI IIpoeKTa

Qe.l\.H rIpoeKTa:

• O:o;eHHTb B.l\.HRHHe BbICbIXaHHR ApaAhCKOrO MOpR H Ha BbIIIap.eHHe

OCap.KOB Hap. HHM, peKoH CbIPAapbeH H AeBRTbIO OCHOBHbIMH

3epHOCeIOII.J;HMH o6AacTRMH Pecrry6.l\.HKH Ka3axcTaH: TopraHCKoH,·

KocTaHallcKoH, CeBepo - Ka3axcTaHcKoll, KOKmeTaycKoll,

AKMO.l\.HHCKOll, KaparaHAHHCKOH, rIaBAoAapcKoH,

CeMHITaAaTHHCKOll H BOCTO~HO - Ka3axcTaHCKOll.

• COCTaBHTb peKOMeHAa:O;HH ITO OITTHMaAhHOMY HCITOAb30BaHHIO

pe3YAbTaTOB Ha ITpaKTHKe, B ITOAHTHKe H yrrpaBAeHHH BOAHbIMH

pecypcaMH.

A;\JI HCCAeAoBaHIDI TIpoeKTa HCIIOAb30BaAaCb HHep0pMa:O;HR, co6paHHillI 3a 35
AeT (1961-1995 rr.):

• 0 BblCOTe ypOBHR ApaAhCKOrO MOpR;

• 0 MeC~HOM Ko~eCTBe OCap.KOB C RHBapR ITO AeKa6pb Ha 22
CTaH:O;HRX: TopraH, KOCTaHaH, AJKeTbIropa, rIeTpOITaBAOBCK,

KOKmeTay, AKMoAa, AT6acap, KaparaHAa, EillIH - AyA, rIaBAOAap,

HpTblmcK, CeMHIIaAaTHHCK, KOKITeKTbI, EaxTbI, ASJ:ry3, YCTb­

KaMeHoropcK, 3aHCaH, ApaAhCKOe Mope, EapCaKeAbMeC,

Ka3aAHHCK, YSlAbI, K3bIA - 0PAa;

• eJKeAHeBHbIe KapTbI IIorOAbI H TepMo6aptrlJecKHe KapTbI AO BbICOTbI

5 KM M5I 1453 cA~aeB :O;HKAOH~eCKHX o6pa30BaHHH, IIpOmeAillHX

Hap. MopeM.

OCHOBHble pe3YAbTaTbI H BbIBOAbI

CTaTHCT~eCKHllaHaAH3 IIOKa3aA, ~TO Hap. APaAhCKHM MopeM ITPOXOAHT

ITpHMepHO OAHHaKOBOe ~HCAO :O;HKAOHOB, KaK 3HMOll, TaK H AeTOM. Ho

pacIIpeAeAeHHe OCaAKOB ITO TeppHTOpHH Ka3axcTaHa, CBR3aHHOe C AaHHbIMH

:O;HKAOHaMH, H3~aAHCb B 3TOM rIpoeKTe TOAbKO M5I TeIIAOH ITOAOBHHbI rOAa.

3TO 6bIAO CBR3aHO C COKpaII.J;eHHeM cpOKa BbIIIOAHeHHR rIpoeKTa. PaCC~HTaHO

Ko~eCTBO :O;HKAOHOB ITO MeCR:o;aM H ITO IIRTHAeTHRM. OIIpeAeAeHO Ko~eCTBO

yrAy6HBmHXcR :O;HKAOHOB, HO CKa3aTb ~TO - .l\.H60 orrpeAeAeHHoe 0 pa3~HRX B

yrAy6AeHHH :O;HKAOHOB Hap. ApaAOM AeTOM HeAb3R H3 - 3a HeH3~eHHOCTH

rrpo:o;eccoB 3HMOll. H3~eHHIO IIOABepraAHCb Bce :O;HKAOH~eCKHeo6pa30BaHHR,
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TaK KaK OHI:I 5IBA5UOTC5I OAHI:IM I:I3 OCHOBHbIX 3AeMeHTOB 06m;eH IJ;I:IpKYA5IIJ;I:II:I

aTMOCepepbI I:I HOCI:ITeA5IMI:I OCaAKOB.

ApaAbCKOe MOpe I:I3 - 3a CBoero MeCTOrrOAOJKeHI:I5I I:IrpaeT cym;ecTBeHHyro P0.i\b B

rrepepacrrpeAeAeHI:II:I OCaAKOB He TO.i\bKO B6AI:I3I:I MOp5I, HO I:I AaAeKO 3a ero

rrpeAeAaMI:I. Y AaAOCb yCTaHOBI:ITb, LITO rraAeHI:Ie YPOBH5I ApaAbCKOrO MOp5I

BbI3bIBaeT AeepopMaIJ;mO pa3BI:ITI:I5I rAo6aAbHbIX aTMocepepHbIX rrpou;eCCOB AeTOM

HaA TeppI:ITOpI:IeH pecrry6AI:IKI:I. MeXaHH3M 3TOH AeepopMaIJ;I:II:I 3aKJUOLIaeTC5I B

TOM, LITO 3a CLIeT H3MeHeHI:I5I 06'beMa I:I IIAoIIJ;aAH MOp5I B TypaHCKOH

HH3MeHHOCTI:I c03AaeTC5I AorrOAHI:ITe.i\bHbIH 06illRpHbIH HCTOLIHHK TeIIAa. B

pe3Y.i\bTaTe HaA MopeM, oco6eHHO HaLIHHa5I C 1981 rOAa, CTaAO rrpOXOAI:ITb Bce

MeHbille IJ;HKAOHOB, KOTopbIe HecyT OCaAKH. TpaeKTOpI:IH HX CMeCTI:IAI:ICb K

ceBepy H lOry OT aKBaTopHH MOp5I, KaK 6bI orH6a5I OCTpOB TeIIAa. Te JKe

IJ;I:IKAOHbI, KOTopbIe Bce - TaKI:I rrpoxoA5J:T HaA. MopeM, HMelOT ropa3Ao 6o.i\bmyIO

CKOpOCTb, LIeM paHbille, H rrepeMeIIJ;alOTC5I B OCHOBHOM C lOro - 3arraAa Ha

ceBepo - BOCTOK. 3TO OTAHLIaeTC5I OT rrpeJKHHX rrpou;eccoB TeM, LITO paHbille

U;HKAOHHLIeCKHe 06pa30BaHH5I rrpOXOAI:IAI:I HaA MopeM MeMeHHO pa3BHBa5ICb,

HarrOAH5I5ICb BAarOH H rrepeHOC5I OCaAKH paHOMepHO ITO pa3AI:ILIHbIM pafIoHaM

pecrry6AI:IKH: ceBepHbIM, BOCTOLIHbIM H lOJKHbIM - CLII:ITa5I OT MOp5I. ITocAe

1981 rOAa YBeAI:ILIHAOCb LIHCAO "CYXHX" IJ;HKAOHOB. TaKoe pa3BI:ITHe

aTMocepepHbIx rrpOIJ;eCcoB rrpHBOAI:IT K TOMy, LITO B illHpOTHOH 30He ApaAa

YBeAHLIHBaeTC5I LIHCAO CYTOK C 5ICHOH rrorOAOH, rrOBbIillaeTC5I TeMrrepaTypa

B03Ayxa H BOAbI, YBeAHLIHBaeTC5I CKOpOCTb BeTpa, CYXOCTb B03Ayxa H

HcrrapeHHe. To eCTb KAI:IMaT cpeAHHX illHpOT HccymaeTC5I.

3TO 5IBA5IeTC5I AOKa3aTe.i\bCTBOM Toro, LITO HccymeHHe ApaAa OKa3bIBaeT

BAI:I5IHHe Ha H3MeHeHHe YBAaJKHeHH5I He TO.i\bKO HaA MopeM H B 100­
KHAOMeTpOBoH rrpH6peJKHOH 30He, KaK 06 3TOM rOBOpHAOCb B 60Aee paHHHx

HCCAeAOBaHH5IX, HO H AaAeKO 3a ero rrpeAeAaMH: B ceBepHbIXj ceBepo­

BOCTOLIHbIX H BOCTOLIHbIX 3epHocelOIIJ;HX 06AaCT5IX pecrry6AI:IKH:

• KOAI:ILIeCTBO OCaAKOB HaA caMHM MopeM II B BOCTOLIHOM

Ka3axcTaHe YMeHbillHAOcb. TaK, HarrpHMep, Ha CTaHU;HH Y5I.i\bI

(roro - BOCTOK ApaAa) TpeHA KOAHLIeCTBa OCaAKOB B arrpeAe AOCTHr

HyA5I.

• TaKa5I JKe TeHAeHIJ;H5I OTMeLIaeTC5I H B BOCTOLIHbIX 3epHocelOIIJ;HX

06AaCT5IX, rAe YMeHbilleHHe OCaAKOB AOCTHrAO 33% OT cpeAHero

MHorOAeTHero 3HaLIeHH5I.

• B ceBepHbIx H ceBepo - BOCTOLIHbIX 06AaCT5IX TeHAeHIJ;H5I OCaAKOB

YBeAI:ILIHAaCb AO 55% OT cpeAHero MHorOAeTHero 3HaLIeHH5I, TaK KaK

IJ;HKAOHbI B OCHOBHOM CTaAI:I rrpOXOAI:ITb rro 3THM paHOHaM.

TaKHM o6pa30M, YCbIxaHHe MOp5I CB5I3aHO He TO.i\bKO C 3a60pOM BOAbI H3 peK

CbIPAapbH H AMYAapbH, HO H C H3MeHeHHeM KAI:IMaTa B Ka3axcTaHe. KOHeLIHO,

rAaBHyro P0.i\b B HccymeHHH MOp5I HrpaeT YMeHbilleHHe CTOKa peK, TaK KaK 3a

CLIeT HHX B 1961 rOAY B Mope BrraAaAO 56 KM3/roA, a 3a CLIeT OCaAKOB 9 KM3/roA.
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Ho 3TH OCClAKH COCTaBMIIOT 14% OT o6ru;ero HCTO'IHHKa BAarn AMI MOp5I,

rro3ToMY IIX H3MeHeHHeM HeAh35I rrpeHe6peraTb, oco6eHHo eCAH yqecTb, 'ITO

rrpHTOK BOAbI OT peK CHH3HAC5I AO 4 KM3/roA. CaMO HccymeHHe ApaAhCKOrO

MOp5I rrpHBOAHT K H3MeHeHHIO pa3BHTH5I aTMoc¢epHbIX rrpo:u;eCCOB HaA HHM, 'ITO

rrpHBOAHT K H3MeHeHHIO KAHMaTa, H, B 'IaCTHOCTH, H3MeHeHHIO pacrrpeAeAeHH5I

OCaAKOB HaA 60AhillOH TeppHTOpHeH pecrry6AHKH. Heo6xoAHMO yCHAHBaTb

MepbI rro 60pb6e C YCHAHBaIOru;HMC5I orrycTbIHHBaHHeM illHpOTHOH 30HbI, B

KOTOpOH HaxOAHTC5I ApaAhCKOe MOpe.

3aKAIO'lJ:eHHe

113 Bblille H3AO:>KeHHOrO MO:>KHO CAeAaTb cAeAyroru;He rrpaKTH'IeCKHe BbIBOAbI:

• EAH:>KaHillee AeC5ITHAeTHe CeAhCKOe X035IHCTBO cTpaHbI 6YAeT CTOAh

:>Ke y5I3BHMO, KaK H rrpeJKAe, a CTerreHb pHcKa 3acyxH COXpaHHTC5I

Ha ypoBHe rrOCAeAHIIX ABYX AeC5ITHAeTHH. B CB5I3H C coxpaHeHHeM

CYMM OCClAKOB Ha rrpe:>KHeM ypoBHe B ceBepHbIX, :u;eHTpaAhHbIX H

ceBepo - BOCTO'IHbIX o6AacT5IX II CM5Ir'IeHHeM B 3TIIX paHoHax

KAHMaTa Heo6xoAHMO H3MeHHTb 3AeCb MeTOAbI BeAeHH5I X035IllCTBa:

paCillHpHTb IIAoru;aAH rroA CaAOBOACTBO H oropOAHH'IeCTBO,

pacrrpOCTpaHHTb OIIbIT ceBa 03HMbIX KyAhTyp.

• I13MeHHTC5I POAh CHe:>KHOrO rroKpoBa AMI CeAhCKOrO X035IHCTBa. B
CB5I3H co CM5Ir'IeHHeM KAHMaTa ceB 5IPOBbIX cAeAyeT rrpoBoAHTb B

60Aee paHHHe CpOKH. CHer 6YAeT paCXOAOBaTbC5I He TOAhKO Ha

rrOBepXHOCTHbIH CTOK, HO H Ha YBAa:>KHeHHe rrO'IBbI.

• YBeAH'IHTC5I Y5I3BHMOCTb CeAhCKOrO X035IHCTBa Ha rpaHH:u;e 30H

IJ;eHTpaAhHOrO Ka3axcTaHa: )Ke3Ka3raHCKOH, KaparaHAHHCKOH H

TopraHCKOH o6AacTeH, rAe apHAHocTb MO:>KeT YCHAHTbC5I.

• B 30He ApaAhCKOrO MOp5I KOAH'IeCTBO OCClAKOB 6YAeT YMeHbillaTbC5I,

a HcrrapeHHe YBeAH'IHBaTbC5I. n03TOMY, eCAH celi'Iac AaJKe

rrOAHOCTbIO 3arrOAHHTb Mope, TO eru;e HeCKOAhKO AeT OHO 6YAeT

rrpOAOA:>KaTb HCrrap5ITbC5I, HO ropa3AO 6bICTpee, 'IeM rrpe:>KAe, rrOKa

rrpo:u;eCCbI 06ru;eH :U;HpKYMI:U;HH He BepHYTC5I B CBoe

rrepBOHa'IaAhHOe rrOAO:>KeHHe H rrpo:u;ecc He cTa6HAH3HpyeTC5I.

CAeAOBaTeAhHO, B HaCT05Iru;ee BpeM5I BOCCTaHOBAeHHe ApaAhCKOrO

MOp5I CKopee Bcero HepeaAhHO.

TIpHMeHeHHe pe3yALTaToB Ha npaKTHKe

I1H¢opMa:U;HIO 0 H3MeHeHHH KOAH'IeCTBa OCaAKOB B ceBepHbIX H ceBepo­

BOCTO'IHbIX o 6AaCT5IX, B paHOHe ApaAhCKOrO MOp5I MO:>KHO HCrrOAh30BaTb B

rrporpaMMe RIMDESS AMI MOAeAHpOBaHH5I :u;eHoo6pa30BaHH5I, coxpaHeHH5I BOAbI
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II paCnpeAeAeHII5I BOAOnOAh30BaTeAeM B pa3J\.W1HbIX ceKTopax 3KOHOMIIKII:

KOMMYHaAhHOrO X035IMCTBa, npOMbIlIIAeHHOrO II CeAhCKOX035IMCTBeHHOrO

nOTpe6AeHM5I, rllAP03HepreTMKll II pe'IHOrO TPaHCnOpTa.

TIpIIMeHeHMe BbIBOAOB, nOAycIeHHbIX B pa60Te, HaMAycInIMM 06pa30M MOryr 6bITb

MCnOAh30BaHbI npeAIIPM5ITII5IMII, 06'heAMHeHM5IMM, qmpMaMII II OpraHII3a:O;II5IMII,

CB5I3aHHbIMM C CeAhCKOX035IMCTBeHHbIM npOM3BOACTBOM, TaK KaK MMeHHO OHO

6bICTpee II CMAhHee BCerO pearIIpyeT Ha II3MeHeHMH KAMMaTa II yCAOBMM

nOrOAbI. B pe3YAhTaTe MOJKeT B03HllKHYTb He06xoAMMOCTb npIIMeHeHM5I HOBbIX

TeXHOAOrIIM M MeTOAoB BeAeHII5I CeAhCKOrO X035IMCTBa. CeAhCKOe X035IMCTBO

Ka3axcTaHa BcerAa 6bIAO Y5I3BMMO. B HaCT05I~ee BpeM5I BOnpOC COCTOMT B TOM,

He CTaHeT AM OHO 60Aee Y5I3BMMbIM II He YMeHbllinTC5I AM ero npOAYKTMBHOCTb.

PeKOMeHAOBaHO:

• TIoAycIeHHbIe pe3YAhTaTbI MOJKHO npMMeHllTb B nporpaMMe

RIMDESS AAH o:o;eHKM nOAMTM'IeCKllX cu;eHapMeB yrrpaBAeHMII·

BOAHbIMM pecypCaMM, a TaKJKe B "TIporpaMMe KOHKpeTHbIX

AeMCTBMM no yAy-qllieHIIIO 3KOAOrM'IeCKOM 06CTaHOBKM B 6acceMHe

ApaAhCKOrO MOp5I B 6AMJKaMlliMe 3 - 5 AeT C y-qeToM COU;MaAhHO­

3KOHOMM'IeCKOrO pa3BllTM5I perMoHa", KOTOpa5I 6bIAa npIIH5ITa B

COOTBeTCTBIIII C BbIIIOAHeHMeM HYKyccKOM AeKAapaU;MII rocYAapcTB

I4eHTpaAhHOM A3MM M MeJKAYHapoAHbIX OpraHM3a:O;MM no

np06AeMaM yCTOM'IMBOrO pa3BllTII5I 6acceMHa ApaAhCKOrO MOp5I.

• He06xoAMMO IIIMpe MHepOpMMpoBaTb aAMIIHMCTpaTMBHbIe opraHbI M

HaceAeHMe 06 M3MeHeHIIII KAMMaTll'IeCKllX yCAOBIIM II llX

B3aMMOBAM5IHMll B pa3HbIx perMoHax CTpaHbI. TIo TIpoeKTy MOryr

6bITb nOArOTOBAe.HbI 2 - 3 nonYA5IpHbIe CTaTbM.

• B CB5I3M C M3MeHeHMeM KAMMaTa B03HIIKAa OCTpa5I He06xoAMMOCTb

B c03AaHMII 06~ecTBeHHbIxHaU;MOHaAhHbIX M perMOHaAhHbIX

KOMMTeTOB no M3y-qeHMIO M pa3'h5ICHeHMIO HOBbIX ciiTyaU;MM B

3KOAOrll'IeCKM He6AarOnpII5ITHbIX paMoHax.

• He06xoAMMO aAMMHMCTpaTMBHOe peryAMpoBaHIIe MMrpaU;MII

HaCeAeHM5I. TaK, HanpMMep, HaAO oC~eCTBllTbnepeceAeHMe

'IaCTM HaCeAeHM5I M3 paMoHoB ApaAhCKOrO MOp5I B 60Aee

6AarOnpII5ITHbIe B 3KOAOrM'IeCKOM IIAaHe paMoHbI, HanpIIMep, B

Toprai1:cKyro, AKMOAMHCKyro M APyrMe 06AacTM, TyAa, rAe

KAMMaTll'IeCKMe yCAOBMH Tenepb MaAOOTJ\.WIaIOTC5I OT Tex, KOTopbIe

6bIJ\.H paHee B paftoHax TIpMapai\b5I.
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DOTeHIJ;HaALHoe BAHSlHHe

DOTeHIJ;HaJU,Hoe B03AeikTBHe DpOeKTa:

• Pe3YAbTaTbI BbIIIOJUIeHHOrO DpOeKTa COBlIaAaIOT C BbIBOAaMH

Bep05ITHOCTHOrO lIpOrn03a H3MeHeHH5I TeMlIepaTYPbI H OCCiAKOBB

Ka3axcTaHe AO 2010 rOAa C yqeToM rAo6aJU,Horo aHTpOlIOreHHoro

B03AeHCTBH5I, KOTOpa5I pa3pa6oTaHa B OTAeAe KAHMaTa

Ka3HI1I1MOCK B 1995 rOAY. DOAyqeHHbIe B DpoeKTe

3aKOHOMepHocTH pacKpbIBaIOT epH3Ht1eCKHH MexaHH3M, KOTOpbIH

clIoco6cTByeT lIOTeIIAeHHIO KAHMaTa ~ Ka3axcTaHe Ha epoHe

o6ru;ero rAo6aJU,Horo lIOTelIAeHmr. 3Ta HH¢OPMaIJ;H5I MO)KeT

OKa3aTbC5I lIOAe3HOH He TOAbKO AMI X03.SIHCTBeHHbIX, HO H AMI
HaY'IHbIX Y'Ipe)KAeHHH, 3aHHMaIOru;HXC.SI lIpo6AeMaMH ApaAa.

• DOAyqeHHble BbIBOAbI MOryr OKa3aTb BAH5IHHe lIpH peIIIeHHH

ClIOpHbIX BOlIpOCOB, B03HHKarom;HX lIpH OIJ;eHKe HalIpaBAeHHOCTH

H3MeHeHH5I BOAHOro 6aAaHCa MOp5I H CTOKa peK.

• Pe3YAbTaTbI lIpoeKTa 6bIAH AOAO)KeHbI Ha TpeTbeH Me)KAYHapOAHOH

KOHepepeHIJ;HH CHf - CilIA "BOAa - KpHTHtleCKHH pecypc:

lIpo6AeMa coxpaHeHH.SI, HClIOAb30BaHH5I H ynpaBAeHH5I", KOTOpa5I

COCTO.SIAaCb 22-29 ceHT.SI6p.SI 1996 rOAa B r.TamKeHTe.

• Do pe3YAbTaTaM HCCAeAOBaHH5I lIOArOTOBAeHa HaY'IHa5I CTaTb.SI Al\.5I
Ony6AHKOBaHH5I B HayqHoM )KypHaAe.

• YllHTbIBa5I orpoMHoe 3HalleHHe MOp5I BO B3aHMoAeHcTBHH ero C

oKp~aIOm;eH cpeAoH Heo6xoAHMO lIPOAOA)KHTb HayqHoe

HCCAeAOBaHHe TeHAeHIJ;HH pa3BHTH.SI aTMocepepHblx lIpoIJ;eccoB

3HMOH, TaK KaK B XOAe pa60T HaA DpoeKToM 6bIAO yCTaHoBAeHo,

lITO 3TH lIpOIJ;eCCbI TaIQKe H3MeHHAHCb. YBeAHtleHHe llHCAa

IJ;HKAOHOB 3HMOH MOryr clIoco6cTBOBaTb lIOBbIIIIeHHIO 3HMHeH

TeMlIepaTYPbI B03Ayxa H YBeAHtleHHIO KOAHtleCTBa OCaAKOB. 3TO, B

CBOIO OllepeAb, MOJKeTlIOlIOJUIHTb BOAbI CbIPAapbH, Al\.5I KOTOpOH

TaJU,Ie BOAbI 5IBA5IIOTC5I rAaBHbIM HCTOllHHKOM BOAbI.

DpeAJ\.O)KeHHbIH MeTOA 5IBA5IeTC5I XOpOIIIHM 3aAeAOM Al\.5I
AaJU,HeHIIIHX HCCAeAOBaHHH lIpH paCIIIHpeHHH paiIoHa

HCCAeAOBaHH5I H HClIOAb30BaHH5I AOlIOJUIHTeAbHOH HHepOPMaIJ;HH.

PerHOHaALHoe COTpYAHH'lfeCTBO

ITPH BbIIIOAHeHHM TIpoeKTa 6bIAH lIOAe3HbIe 06MeHbI MHeHMH oM MHepopMaIJ;HeH B

AHCKyCCH5IX M ceMMHapax. TaK, pe3YAbTaTbI pa60TbI 6bIAH AOAO:>KeHbI H

06CYJKAeHbI Ha 06'beAHBeHHOM ceMHBape oTAeAOB rHAp0J\.orHH, lIporB030B

lIorOAbI H KAHMaTa lIO lIpo6AeMaM ApaAa B CpeAHea3HaTCKOM HayqHo-
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nOAHbIH O"fqET



1.1 npeAbIcTopH.SI

YMeHhIlIeHHe BOAbI B ApaAe 6bll\.O 3aMelIeHO em;e 60Aee 100 AeT Ha3ClA. YTecbI

Ha 3arrClAHbIX 6eperax 06HIDKll.lll1Cb, Ha MeAKOBOAHbIX IO:lKHbIX H BOCTOlIHbIX

6eperax 60AbIlIHe rrpocTPaHCTBa cyum BbIIlIAH H3 rroA BOAbI. TaK, HarrpHMep, "3a

36 AeT (1858 -1894) Ha IOre ApaAa IIOAHOCTbIO BbICOX 3aAHB AH6yrHp.

YKa3bIBaAH Ha TpH B03MO:IKHble rrpWIHHbI: 1) YMeHbllIeHHe KOAHlIeCTBa BOAbI B

ABYX peKax, BIIClAaIOm;HX B ApaA - AMyAapbH H CbIPAaphH; 2) YMeHbIlIeHHe

KOAHlIeCTBa A0"JY\.NI H CHera, BbIrrClAaIOm;HX Ha IIOBepXHOCTb 03epa Hero

6AH:IKaHIlIHe oKpecTHocTH; 3) 60Aee BbICOKO~ TeMIIepaTypoH, MeHbIlIeH

BAa:lKHOCTbIO B03Ayxa H 60Aee CHAbHbIMH BeTpaMH, TO eCTb HBAeHHH,

YCHlUiBaIOm;HX HcrrapeHHe. 0AHaKO TorAa em;e He MOrAH BbICKa3aTbCH

OlIpeAeAeHHO, KaKaH H3 lIpWIHH Ba:lKHee. HeCMOTpH Ha cym;eCTBOBaHHe B

HaCTOHm;ee BpeM5I pa3AWIHbIX rHlIOTe3 lIClAeHH5I ypOBH5I, COBpeMeHHbIE: aHaAH3

BOAHoro 6aAaHca lIOKa3aA, lITO OCHOBHbIMH lIpWIHHaMH 51BAHIOTC5I H3MeHeH;HH

pelIHoro CTOKa, HCIIapeHHH H OCaAKOB. 0AHaKO, em;e 100AeT Ha3ClA OTMelIaAOCb,

lITO Ha orpOMHOM lIpOCTpaHCTBe B cpeAHHX IlIHpOTax a3HaTCKoro MaTepHKa

OT ApaAa AO 03epa XaHKa - lIpOHCXOAHT o6m;ee HccynreHHe KAHMaTa.

TaKHM 06pa30M BbICbIXaHHIO ApaAa clIoco6cTByeT He TOAbKO lIeAOBeK, 3a6HpaH

BOAY H3 peK, HO H H3MeHeHHe KAHMaTa. KpOMe TOrO, caMO HClIe3HOBeHHe MOp51

TaK:lKe MO:IKeT CKa3aTbC5I Ha KAHMaTe 60AbillOrO reorpaepWIeCKoro perHOHa, Ha

TeppHTOpH KOToporo HaxOAHTCH Ka3axcTaH. llpe:IKAe Bcero 3TO lIOBAH5IeT Ha

H3MeHeHHe TeMlIepaTypbI B03Ayxa H pacrrpeAeAeHHe OCClAKOB. XOTH 3TH

H3MeHeHH5I Y:lKe 3aMelIeHbI 3a lIOCAeAHHe 100 AeT lIO CHAbHOE: AerpClAa:O;HH

AeAHHKOB, KOTopble lIHTaIOT peKH CbIPAapbIO H AMyAapbIO. KpoMe Toro, 3a ClIeT

lIOBblilleHH5I TeMlIepaTypbI B03Ayxa H BOAbI YBeAWIHBaeTC5I HClIapeHHe KaK C

MOp5l, TaK H C peK.

3AeCb paCCMaTpHBaAHCb AaHHble C 1961 r., KorAa HalIaAOCb HaH60Aee

HHTeHCHBHoe IIClAeHHe ypOBHH ApaAbCKOrO MOpH. ECAH B 1961r. cYMMapHbIE:

pelIHoH CTOK BOAbI B MOpH COCTaBAHA 56 KM3/roA, a 3a ClIeT OCClAKOB Mope

IIOAYtIaAO 9 KM3/roAr T.e. 14%. B HaCTOHm;ee BpeMH, KorAa OT peK BOAbI

lIocTYIIaeT TOAbKO 4KM3/roA, POAbIO OCaAKOB HeAb351 lIpeHe6peraTb, TeM 60Aee,

lITO BbIlIClAaIOT OHH He TOAbKO HClA ApaAOM.

1.2. :Qe.i\H

• ~eAb 1 - o:o;eHHTb BAHHHHe BbICbIXaHH5I MOpH Ha BbIIIClAeHHe

OCaAKOB HaA MopeM, peKoE: CbIPAapbeH H AeB5ITbIO OCHOBHbIMH

3epHOCeIOIIJ;HMH 06J\.aCT5IMH Pecrry6J\.HKH Ka3axcTaH: Toprai1cKoH,
KOCTaHaHCKOH, CeBepo - Ka3axcTaHcKOH, KOIuueTaycKoH,
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AKMOJiliHCKmI, KaparaHAHHCKOM, ITaBAoAapCKOM,

CeMHlIaAaTIIHCKOM H BOCTO"tJHO - Ka3axcTaHcKOM (pHC. 1).

• :qellli 2 - COCTaBHTb peKOMeHAaIJ;HH lIO OIITHMallliHOMY

HClIOllli30BaHHIO pe3YllliTaToB B rrpaKTHKe, rrOJiliTHKe H yrrpaBAeHHH

BOAHbIMH pecypcaMH.

1.3. 06'heM pa60T

DpoeKT BbIIIOAH5IAC5I C MillI no OKT5I6pb 1996 rOAa B .l\.a60paTopHH nporHo30B

lIorOAbI H HHepopMaTHKH Ka3axcKoro HayqHo - HCCAeAoBaTellliCKoro HHcTHTYTa

MOHHTOpHHra OKppKarom;eM cpeAbI H KAHMaTa (Ka3HMMMOCK).

OCHOBHble IJ;eJili pa60TbI COCTOHJili B olIpeAeAeHHH Toro KaKa5I CBH3b

cym;ecTByeT MeJKAY ypoBHeM lIaAeHHH MOpH H "tJHCAOM IJ;HKAOHOB, lIpOXOAHm;HX

HaA HHM H MOfyIIJ;HX AaBaTb AOlIOAHHTellliHbIe OCaAKH HaA 9 npHAeralOm;HMH

06AaCT5IMH: TopraiIcKoM, KOCTaHaMCKOM, CeBepo - Ka3axcTaHcKoM,

KOKilleTaycKoM, AKMOJiliHCKOM, KaparaHAHHCKOM, ITaBAoAapcKoM,

CeMHnaAaTHHCKOM H BOCTO"tJHO - Ka3axcTaHcKoM.

AMr 3Toro, BO - rrepBbIx, 6bIAH npOaHaJliI3HpOBaHbI e:>KeAHeBHbIe CHHOrrTH"tJeCKHe

KapTbI 3a 35 AeT (c 1961 no 1995 rOAbI) H COCTaBAeHbI Ta6JiliIJ;bI AaT

npoxoJKAeHHH IJ;HKAOHH"tJeCKHX o6pa30BaHHH HaA MopeM. B 06m;eM 6bIAO

BbI6paHO 1453 TaKHX cAY"tJaeB.

Bo - BTOpbIX, 6bIAa lIpoBeAeHa KaTaAOrH3aIJ;HSI IJ;HKAOHOB B 3aBHCHMOCTH OT

aTMocepepHbIx rrpOIJ;eCCOB, pa3BHBaIOm;HXCH HaA 60Aee 06illHPHbIMH

TeppHTOpHSIMH, BKAIO"tJalOm;HMH ceBepHbIe MOpH, ATAaHTH"tJeCKHH OKeaH,

CpeAH3eMHoe, qepHoe H KaCnH:H:cKoe MOpH B COOTBeTCTBHH C KAaCCmpHKaIJ;HeH

A.J\..KaIJ;a. 3TOT 3TalI 6bTh Heo6xoAHM AMI BbIHBAeHHH CBH3H MeJKAY

IJ;HKAOHH"tJeCKHMH o6pa30BaHHHMH, npOXOAHm;HMH HaA APallliCKHM MopeM, H

06m;eM IJ;HpKyAHIJ;HeH aTMocepepbI.

B -TpeThHX, 6bIAa rrpoBeAeHa KAaCcHepHKaIJ;HH IJ;HKAOHOB, yrAy6HBillHXCH HaA

APallliCKHM MopeM, AMI BbIHCHeHHH: KaK rraAeHHe ypOBHH MOpH CKa3bIBaeTCH Ha

pereHepaIJ;HH IJ;HKAOHOB H H3MeHeHHH yCAOBHM BbIIIaAeHHH OCaAKOB, KOTopbIe

CBH3aHbI C 3THMH IJ;HKAOHaMH.

B - "tJeTBepTbIx, 6bIAH HCCAeAoBaHbI oco6eHHocTH H3MeHeHHH pacnpeAeAeHHH

OCaAKOB Ha 17 MeTeOCTaHIJ;HHX: TopraM, KOCTaHaH, A:>KeTbIropa, ITeTponaBAoBcK,

KOKilleTay, AKMoAa, AT6acap, KaparaHAa, EaHH - AyA, ITaBAoAap, MPTbIillCK,

CeMHlIaAaTHHCK, KOKIIeKTbI, EaxTbI, AHry3, YCTh - KaMeHoropcK H 3aHcaH.

:qellli 3Toro 3Tarra COCTOHAa B HAeHTmpHKaIJ;HH OCaAKOB, BbIIIaAaIOm;HX HaA

lIpHAerarom;HMH TeppHTOpHHMH 3a c"tJeT BJiliHHHH ApallliCKOrO "MOpH H

onpeAeAeHHH TeHAeHIJ;HM B H3MeHeHHH KOAH"tJeCTBa OCaAKOB B 3aBHCHMOCTH OT

lIaAeHHH ypOBHH MOpH.
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1.4 MeToAHKa

Pa60lIillI rHnOTe3a, nOAOJKeHHillI B OCHOBy Hamero HCCAeAoBaHHH, COCTOHT B

CAeAyrom;eM. ApaAbCKOe Mope H3 - 3a CBoero· MeCTOnOAOJKeHHH HrpaeT

cym;eCTBeHayro POAb B nepepacrrpeAeAeHHH OCaAKOB no TeppHTOpHH

Ka3axcTaHa. 3TO MOJKHO 06'bHCHHTb CAeAyrom;HMH npIflIHHaMH:

• BAOAb 3aIIaAHbIX (peJKe BOCTOlIHbIX) CKAOHOB YPaAbCKHX rop

nepeMem;aeTCH XOAOAHbIH B03AYX apKTIflIeCKOrO npOHCXO/KAeHHH,

KOTOpbIH 06ecnelIHBaeT npe06AaAaHHe 3aIIaAHbIX BeTPOB Ha

3aIIClAHOM n06epe:iKbe ApaAbCKOrO MOpH;

• nOAOJKeHHe rop KaBKa3a H I1paHcKoro HaropbH, MeJKAY KOTOpbIMH

BbIHOCHTCH TeIIAbIH TPonIflIeCKHH B03AYX H3 paHOHOB EA.HJKHero

BOCTOKa, 06ecnelIHBaeT npe06AaAaHHe IOro - BOCTOlIHbIX BeTpOB Ha

BOCTOlIHOM n06epeJKbe MOpH;

• BOrHyTOCTh MeCTHOCTH ApaAbCKOrO MOpH cnoco6cTByeT yCHAeHHIO

IJ;HKAOHIflIeCKOH IJ;HPKYAHIJ;HH BaTMocepepe HaA MopeM;

• 3HalIHTeAbHOe HcnapeHHe C nOBepXHOCTH MOpH no cpaBHeHHIO C

OKpYJKarom;eH TeppHTOpHeH C03AaeT yCAOBHH AA.5I 06pa30BaHHH

Ky-qeBbIX 06A.aKOB H BbInaAeHHH OCaAKOB. TaK, B cpeAHeM 3a rOA

(1981-1985 IT.) C nOBepXHOCTH ApaAa HCnapHACH npHMepHo

MeTPOBbIH CAOH BOAbI, TO eCTh 45,9 KM3;

• npH npOXOJKAeHHH XOAOAHOro eppoHTa B 3TOM pall()He npoHCXOAHT

B3pbIBHoe o6pa30BaHHe HA.H pereHepaIJ;HH (yrAy6AeHHe) IJ;HKAOHOB,

KOTopbIe B 3HalIHTeAbHOH Mepe H onpeAeAHIOT pacnpeAeAeHHe

YBAaJKHeHHH no Ka3axcTaay H, B03MO:iKHO, no 3anaAHOH CH6HpH.

TaKHM o6pa30M, aTMocepepH~ IJ;HPKYAHIJ;HH MOJKeT cbIrpaTb pemarom;yro POAb B

H3MeHeHHH HcnapeHHH H KOAIflIeCTBa OCaAKOB. YMeHbmeHHe IIAOm;aAH H 06'beMa

ApaAbCKOrO MOpH H3MeHHAO TeIIAOeMKOCTb MeCTHOCTH, lITO npHBeAO K

B03HHKHOBeHHIO AonOAHHTeAbHbIX HCTOlIHHKOB TeIIAa, KOTopbIe B CBOIO OlIepeAb

CAYJKaT npIflIHHOH aHOMaAbHbIX ABH:iKeHHli aTMocepepbI, KOTOpbIMH MOJKHO

06'bHCHHTh Ha6A.IOAaeMbIe H3MeHeHHH KAHMaTa HaA Ka3axcTaHOM.

I1ccAeAOBaHHe npOBOAHAOCb CHHOIITIflIeCKHMH H CTaTHCTHlIeCKHMH MeTOAaMH.

I1HepOpMaIJ;HH 6paAaCb C CHHOIITIflIeCKHX KapT Ka3axcKoro EIOpo norOAbI,

CHHOIITIflIeCKHX 6IOAAeTeHeH POCCHHCKoro rHAPOMeTIJ;eHTPa, 6a3 AaHHbIX

Aa6opaTopHli KAHMaTa, nporH030B norOAbI H HHepopMaTHKH Ka3HI1I1MOCK.
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1.5. BonpochI OC060H Ba)l{HOCTH

AorrOAHHTeAbHO K panoHaM MCCAeAoBaHIHI 6bTh rrpOBeAeH aHaAM3 TeHAeHIJ;Mn

M3MeHeHM.SI OCaAKOB 3a C'IeT rrpOXOJKAeHM.SI IJ;MKAOHOB HaA ApaAOM Ha

MeTeOCTaHIJ;M.SIX, paCrrOAOJKeHHbIX HerrocpeACTBeHHO P.SIA0M C MopeM: Y1I.IU>I,

Ka3aAMHCK, Eapca - KeAbMeC, K3bIA - 0PAa M ApaAbCKOe Mope.

113 - 3a 60AbIIIOrO KOAM'IeCTBa MHepopMaIJ;MM BAM.SIHMe MOp.SI Ha BbIIIaAeHMe

OCaAKOB paCCMaTpMBaAOCb TOAbKO AA.SI TeIIAOrO rroAyroAM.SI (c arrpeA.SI rro

CeHT.SI6pb). /1.MI XOAOAHoro nOAyroAM.SI HaAO npOBOAMTb AOnOAHMTeAbHble

lICCAeAOBaHlI.SI, TaK KaK 31IMOH: pa3BlITlIe aTMoc¢epHbIX rrpo:u;eCCOB COBCeM

APyroe. Ho 3TOT Bonpoc aKTYaAeH, TaK KaK 3MMHMe OCaAKM MOryI' BAM.SITh Ha

epOpMMpOBaHMe AeAHMKOB M TaAbIX BOA, T.e. Ha CTOK peK, a B KOHe'IHOM C'IeTe

Ha ypOBeHb MOp.SI.
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Pa3AeA 2
Pe3YALTaTLI H BLIBOALI

CTaTHCTHtIeCKHH aHa.JlliS nOKaSaA, "tlTO 51 % IJ;HKAOHOB npoxoAIIT HaA ApaAOM B
TelIJ\.Oe BpeM5I rOAa - C anpeA5I no OKT5I6pb (Ta6A. 1). B 1974 rOAY OTMetIaAC5I
MaKcHMYM (82% OT Bcex CAYtIaeB), a B 1994 - MHHHMYM (52%) (Ta6A. 1). ITPH
3TOM HaH60AbllIee tIHCAO IJ;HKAOHOB npHXOAHJ\.OCb Ha anpeAb (147) H 5IHBapb
(141), a HaHMeHbllIee - Ha CeHT5I6pb (92) H OKT5I6pb (98) (CM. Ta6A. 1).
CYMMapHoe tIHCAO IJ;HKAOHHtIeCKHX o6paSOBaHHH no n5ITHA.eTH5IM 6bIA.O

MaKCHMaAbHbIM C 1981 no 1985 rOAbI H MHHHMaAbHbIM C 1971 no 1975 (CM. Ta6A.

2). I1s 1453 IJ;HKAOHOB, npOllIeAllIHX HaA ApaAOM, yrAy6HAHCb TOAbKO 61 (4,2%)
(Ta6A.2). ITPH 3TOM MaKcHMYM yrAy6HBllIHXC5I IJ;HKAOHOB no n5ITHA.eTH5IM
OTMetIaAC5I C 1981 no 1985 rr., a no MeC5IIJ;aM- B anpeAe, aBrycTe H H05I6pe.

Ha pHc.2 npHBeAeHbI BpeMeHHoH XOA naAeHH5I ypOBH5I MOp5I (KpHBa5I y), a

TalOKe ero A.HHeHHbIH TpeHA (y') -H napa60AHtIeCKHH (y") TpeHAbI. Oco6eHHo
pesKoe naAeHHe ypOBH5I MOp5I npHXOAHJ\.OCb Ha nepHoA C 1981 no 1993 rOAbI. Ha
pHC. 3, 4 nOKaSaH BpeMeHHoH XOA tIHCAa IJ;HKAOHHtIeCKHX o6pasoBaHHH HaA
APaAbCKHM MopeM sa TeIIAbIH (c arrpeA5I no OKT5I6pb) H XOAOAHbIH (c H05I6p5I no
MapT) nepHoAbI rOAa. ITp5IMOA.HHeHHbIH TPeHA (y) nOKaSbIBaeT MeMeHHoe
y6bIBaHHe IJ;HKAOHOB AeTOM (pHc.3) H BospacTaHHe SHMOH (pHC.4). EOAee

HHTepeCeH Ky6HtIeCKHH TpeHA (KpHBa5I ylll), corAaCHO KOTOpOMY, OTMetIaeTC5I
pesKoe CHIDKeHHe tIHCAa IJ;HKAOHOB HaA MopeM KaK AeTOM (c 1983), TaK H SHMOH
(c 1988). MaKcHMYM (40) IJ;HKAOHOB OTMetIaAC5I B 1980, a MHHHMYM (16) B 1993
rOAY (Ta6A. 1). 3Ta tIaCTb P5IAa nOXO)Ka Ha XOA y6bIBaHH5I ypOBH5I ApaAbCKOrO
MOp5I (pHC. 2). fj.,MI 80 - bIX rOAOB xapaKTepHo 6bIA.o SHatIHTeAbHOe
npeBbIllIeHHe HcnapHBllIeHC5I BOAbI HaA CYMMOH npHXOAHbIX COCTaBA5IIOIIJ;HX
BOAHoro 6aAaHca MOp5I, "tlTO cnoco6CTBOBaAO IJ;HKAOreHesy npH npOtIHX paBHbIX
YCAOBH5IX. Ho ~e C KOHIJ;a 80 - bIX rOAOB, B CB5ISH co SHatIHTeAbHbIM
YMeHbllIeHHeM nOBepXHOCTH MOp5I HHSMeHeHHeM TepMHtIeCKHX yCAOBHH
ITpHapaAb5I, HSMeHHAHCb H oco6eHHocTH IJ;HPKYA5IIJ;HH HaA MopeM ~ tIHCAO
npOXOA5IIIJ;HX IJ;HKAOHHtIeCKHX o6pasoBaHHH peSKO nollIA.O Ha y6bIAb. CB5ISb
naAeHH5I ypOBH5I MOp5I C y6bIBaHHeM IJ;HKAOHHtIeCKHX o6pasoBaHHH C 1983 no
1993 rOA nOATBepJKAaeTC5I TalOKe HaAHtIHeM SHatIHMbIX K03epqmIJ;HeHTOB
KOppeA5IIJ;HH MeJKAY HHMH. Ha CHHOIITHtIeCKHX BbICOTHbIX KapTax B TelIJ\.Oe
BpeM5I rOAa HaA 3THM paftOHOM npe06AaAaeT rpe6eHb TenAa, KOTOpbIH He
6AarOnpH5ITCTByeT npOXOJKAeHHIO IJ;HKAOHOB H IJ;HKAOreHesy H npen5ITCTByeT
eCTeCTBeHHOMY nepeHOCY BAarn B ceBepHbIe, IJ;eHTpaAbHble H BOCTOtIHble
06Aacrn KasaxcTaHa (pHc.5).

YMeHbllIeHHe npOXOJKAeHH5I IJ;HKAOHHtIeCKHX 06paSOBaHHH H~ ApaAOM MO)KeT
6bITb CB5ISaHO He TOAbKO C naAeHHeM ypOBH5I MOp5I, HO H C 06IIJ;HMH,
rAo6aAbHbIMH nepeCTpOHKaMH B KpyrrHoMaCllITa6HOH aTMocepepHOH
IJ;HPKYA5IIJ;HH. I13MeHeHH5I aTMoc¢epHOH IJ;HPKYA5IIJ;HH HCCAeAC)BaJ\HCb npH
nOMOm;H ¢OPM IJ;HPKYA5IIJ;HH sa KaJKAbIH AeHb. Cym;ecTByeT HeCKOAbKO
KAaCCH¢HKaIJ;HH KpyrrHoMaCllITa6HbIX aTMoc¢epHbIX npOIJ;eCCOB. AMI- perneHH5I
nOCTaBAeHHbIX B 3TOM ITpoeKTe saAatI 6bIA.a HCnOAbSOBaHa KAaCCHepHKaIJ;H5I,
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Ta6JIMua 1

lJMCJIO UMKJIOHMQeCKMX o6pa30BaHMM, npollIe,n:llIMx Ha,n: aKBaTopMeM ApaJIbCKOrO MOp.SI C 1961 no 1995 rr.

N
MecHI.\a 11961~ 19671196811969 _1974[f975J1976~

1 3 5 4 7 4 4 3 5 2 3 1 3 5 5 3 5 3 5 3
2 2 3 4 7 2 1 6 2 1 6 1 1 0 0 1 1 3 2 4
3 3 6 5 5 3 4 5 2 2 3 4 3 2 2 3 1 2 1 2
4 8 4 1 6 7 4 5 2 9 3 4 5 5 4 1 5 3 7 6
5 2 5 5 4 2 2 7 3 3 6 3 9 5 4 2 3 5 3 3
6 1 4 5 5 2 8 5 3 1 3 1 2 6 4 3 5 4 4 4
7 6 3 7 4 5 3 3 4 2 4 3 1 0 6 3 2 2 1 4
8 4 3 2 3 2 4 2 2 3 6 0 1 6 4 3 4 4 1 3

IV 9 2 3 - 1 2 2 4 0 2 4 2 3 3 3 6 2 1 2 2
I

IV 10 3 4 4 1 2 2 0 1 3 1 2 3 1 2 1 4 4 5 4
11 6 5 2 1 3 2 7 3 2 0 3 0 6 3 2 2 1 2 2
12 3 4 5 1 3 1 3 2 2 3 7 3 3 1 3 0 3 6 3

12 43 49 44 45 37 37 50 29 32 42 31 34 42 38 31 34 35 39 40L
1

10 26 32 29 29 25 29 31 19 25 30 19 27 28 31 22 26 25 24 28L
4

CO /2 )
60 65 66 64 68 78 62 66 78 71 61 79 67 82 71 76 71 62 70

~ t -100 %
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IIp0,lJ;oJDKeHwe Ta6JIwUbI 1
N I fo,lJ; I 3S

L
I

MeCHua 11980 LilliJJ2illl~TI!illJ12hJ 198611987 [illIJ 1989 _ 1993~
1 2 3 . 3 5 2 9 5 8 3 4 5 4 6 1 4 4 141
2 1 3 3 7 4 7 4 '4 4 3 2 0 4 2 5 2 102
3 3 6 5 4 4 7 7 3 2 2 5 3 3 4 1 2 119
4 3 4 6 3 3 3 2 5 2 3 4 8 5 1 4 2 147
5 6 5 3 4 2 7 4 7 4 4 0 3 5 3 3 2 138
6 8 7 1 5 4 3 1 2 9 2 4 2 4 4 6 2 134
7 5 7 3 7 3 5 2 3 4 4 3 3 1 2 1 4 120
8 2 3 3 6 6 7 3 4 3 3 5 0 3 0 3 2 110
9 4 4 3 4 '5 2 3 4 3 2 2 4 3 1 1 3 92
10 9 1 5 2 5 2 6 2 2 4 0 2 3 1 3 4 98
11 5 4 4 4 4 2 2 3 6 6 5 12 4 5 6 2 126

N 12 4 6 1 4 1 4 9 6 8 3 5 3 3 4 5 4 126
I

V)

12 52 53 40 55 43 58 48 51 50 40 40 44 44 28 42 33 14532:110 40 37 29 35 32 36 28 30 29 24 23 25 27 16 22 21 7412:
4

('0 /2 ) 77 70 72 64 78 62 58 59 58 60 58 57 61 57 52 64 51
~ f .100 %



Ta6J1I1ua 2

qwcJlo UI1KJIOHOB, npomennmx (np.) I1 yrJly6I1BlIII1XC5I (yr.) H3.Jl APaJIbCKMM
MopeM ITO n5lTI1J1eTI151M

Iyr.

218
190
176
200
249
229
191

IITp.IIepI10n

------
1961-65 23 18 22 26 18 17 25 14 8 14 19 16
1966-70 17 16 16 23 21 20 16 17 12 7 14 11
1971-75 17 3 14 19 23 16 13 14 179 14 17
1976-80 18 11 9 24 20 25 14 14 11 26 12 16
1981-85 16 17 26 19 21 20 25 25 18 15 18 16
1986-90 25 17 19 16 19 18 16 18 14 14 22 31
1991-95 19 13 13 20 16 15 11 8 12 13 29 19

Inp. 141 102 119 147 138 134 120 110 92 98 126 126 1453
Iyr. 4 3 3 8 3 4 4,5 8,5 7 5 8 7 61
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naneHHe YPOBH5I ApaJIhCKOrO MOp5I (y) Hero JIHHeHHhIH (y') H

napa60JIHtIeCKHH (y") TpeH,UhI

y' = -0.5502x + 55.854
R2 = 0.9661

60 r

55

50

45

40

35

30 ... '<t l"--
\0 \0 \0
0.. 0\ 0\... -- --

PHc.2

y" = -0,0092x2
- 0,2204x + 53,82

R2 = 0,9879

R
0..--

N
00
0\

V'l
00
0..--

00
00
0.....

...
0\
0\--

y' = -0.0661x + 28.59
R2 = 0.017

y'" = -0,0031x3 + 0,1485x2
- 1,8259x + 32,205

R2 = 0,3705

BpeMeHHOH XO,U tIHCJIa UHKJIOHHtIeCKHX o6pa:30BaHHH (y) B TenJIhIe MeC5IUhI

(c anpeJI5I no OKT5I6ph) Han APaJIhCKHM MopeM Hero JIHHeMHhIH (y') H

KY6HtIeCKHM (y"') TpeH,UhI

15
-- '<t r- 0 ""' \0 0\ N on 00 ... '<t
\0 \0 \0 r- r- r- r- oo 00 00 '" 0\

'" 0\
~

0\ 0\ 0\ 0\ ~ 0\ 0\ '" ~-- -- ... ... ... ... ... ...
PHc.3

20

30

35

25

40

BpeMeHHOM xo,u tIHCJIa UHKJIOHHtIeCKHX o6pa30BaHHH (y) B XOJIO,UHhIe

MeC5IUhI (c H05l6p51 no MapT) Han APaJIhCKHM MopeM Hero JIHHeHHhIH (y') H

KY6HQeCKMH (y''') TpeH,UbI

00
00
0\

N
00

'"

y' = 0.1304X + 13.017
R2 = 0.042

y'" = -0,0033X3 + 0,184x2 ·2,7076x + 22,877
R2 = 0,2209

45

40

35

30

25

20

15 t:~J;~---;:-~::::::=rd~D-Tl---~~\}~
10

5L..-'--'--'--'--'---''---''---'-'---'---'---'----'---L--L--'-~_'___L~_'__'___'___'_~__'___'___'___'__'__'__'__'__'

PHc.4
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pa3pa6oTaHHaJI A.1\.. Kau;eM, HO yrolIHeHHaJI H IIpOA0)\)KeHHaJI HaMH C yqeToM

pa3BHTH5I aTMocepepHblx IIpOIJ;eccoB HaA Ka3axcTaHoM. TIPH 3TOM 6bIA yqTeH

6apbepHbIH 3epepeKT IJ;eHTpaAbHO - a3HaTcKm1: ropHoH CHCTeMbI, KOTOpbIH

C03AaeT oco6eHHocTH pa3BHTH5I IJ;HPKY.lUIIJ;HH HaA Ka3axcTaHoM.

TIpHBeAeM KpaTKoe OIIHcaHHe OCHOBHbIX HccAeAyeMbIX epOpM IJ;HPKY.lUIIJ;HH . K

B - cpopMe OTHOC5ITC5I IIpou;eccbI C KpaftHHM IIOAOJKeHHeM BblCOTHoro rpe6H5I

H.Jlli aHTHIJ;HKAOHa, OCb KOToporo HarrpaBAeHa BAOAb KacIIHHcKoro MOp5I H

YPaAbCKFIX rop. B AeTHee BpeM5I Ha 60AbilleH lIaCTH Ka3axcTaHa, KpoMe

BOCTOlIHbIX o6AacTeH, Ha6JUOAaIOTC5I KpynHble aHOMaAHH TeITAa H AecpHIJ;HTa

QCaAK0B H3 - 3a CH.l\.bHOrO BbIHoca TeITAOrO B03Ayxa H3 paHoHoB EAHJKHerO

BocToKa lIepe3 CpeAHIOIO A3HIO. 3Ta cpopMa C03AaeT caMbre ITAOXHe yCAOBH5I

AJUI pOCTa CeAbCKOX035IHCTBeHHbIX KyAbTYP B ceBepHbIX 06AaCT5IX pecny6AHKH,

TaK KaK BbI3bIBaeT 3acyxy.

K C - cpopMe OTHeceHbI Te aTMoccpepHble IIp0IJ;eCCbI, IIpH KOTOpbIX HMelOT

MeCTO ABa BbICOTHbIX rpe6H5I. TIepBbIH H3 HFIX paCIIOAaraeTC5I HaA

EpHTaHCKHMH OCTpOBaMH H.Jlli 3aIIaAHOH EBpOIIOH. BTOpOH - HaA YPaAbCKHMH

rOpaMH H IIOXOJK Ha KOHcpHrypaIJ;HlO B - CPOpMbI, HO CABHHyr Ha 5 - 10°

BOCTOlIHee. 3Ta cpopMa C03AaeT IIOlITH Te JKe He6AarOIIpH5ITHble yCAOBH5I

IIorOAbI AJUI CeAbCKOX035IHCTBeHHbIX KyAbTYP, lITO H B- cpopMa.

K 3 - cpopMe OTHeceHbI TaKHe MepHAHOHaAbHbIe IIpOIJ;eCCbI, IIpH KOTOpbIX

BbICOTHbIH rpe6eHb H.Jlli aHTHIJ;HKAOH paCIIOAOJKeH HaA EpHTaHCKHMH OCTpOBaMH

H.Jlli 3aIIaAHOH EBpOIIOH (KaK IIpH C - cpopMe). K BOCTOKy OT Hero AeJKHT

BbICOTHaJI AOJK6HHa, OCb KOTOpOH HaxoAHTC5I HaA CpeAHepyccKoH paBHHHOH

H.Jlli HaA 3arraAHOH CH6HpbIO. TIPH 3TOH cpopMe IJ;HPKY.lUIIJ;HH HaA 3aIIaAHOH

IIOAOBHHOH pecny6AHKH CPOpMHpyroTC5I He60AbIIIHe OTpHIJ;aTeAbHble aHOMaAHH

TeMIIepaTYPbI B03Ayxa, a HaA BOCTOlIHOH - IIOAOJKHTeAbHble aHOMaAHH. TIoAe

OCaAKOB HMeeT 60Aee CAOJKHyro CTPYKTYPY, HO B IJ;eAOM, oco6eHHO B AeTHee

BpeM5I, OTMelIaeTC5I HeAoCTaTOK OCaAKOB, XOT5I H AOBOAbHO 6AH3KO K HopMe.

K 30H - cpopMe OTHeCeHbI 30HaAbHble IIp0IJ;eCCbI. l-borHIIcbI IIapaAAeAbHbI

llIHPOTHbIM KPYraM MeJKAY IIIHpoTaMH 40 H 60° C.III. He3aBHCHMO OT FIX ryCTOTbI.

3Ta cpopMa cIIoco6cTByeT "tlepeAOBaHHlO CyxOH H BAaJKHOH, TeITAOH H

rrpOXAaAHOH IIOrOAbI, "tlTO 6AarOIIpH5ITHO AMI CeAbCKOrO X035IHCTBa.

B pe3YAbTaTe HCCAeAOBaHH5I 6bIAO o6HaPYJKeHo, lITO B paccMaTpHBaeMoM

IIepHoAe cym;ecTByeT "tleTKaJI TeHAeHIJ;H5I YMeHbIIIeHH5I epOpM IJ;HPKY.lUIIJ;HH

(B +C) (pHc.6). HaA 3arraAHbIM Ka3axcTaHOM cOKpam;aeTC5I "tlHCAO cAyqaeB

CPOPMFlpOBaHH5I BOCTOlIHoro rpe6H5I, "tlTO IIpHBOAHT K IIpeo6AaAaHHlO 60Aee

06Aa"tlHOH IIoroAbI C B03MOJKHbIM H 60Aee lIaCTbIM BbIIIaAeHHeM OCaAKOB. AM
CPOpM IJ;HPKY.lUIIJ;HH (3 +30H), Hao6opoT, OTMe"tlaeTC5I BblpaJKeHHaJI TeHAeHIJ;H5I

pOCTa "tlHCAa cAyqaeB (pHc.7). 3TO IIpHBOAHT K IIpoxoJKAeHHlO BbICOTHOll

epPOHTaAbHOll 30HbI C lOro - 3aIIClAa Ha ceBepo - BOCTOK "tlepe3. BOCTO"tlayro
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rrOAOBFIHy KasaxcTaHa, yseAWIeHFIIO aMrrAIITyAbI BbICOTH:oIX BOAR FI

SaBFIXpeHHOCTFI BAOAb Te"tIeHFI5I, yCFIAeHFIIO BbICOTHOH AFIBepreHIJ;FIFI, KOTOpa5I

crrOco6cTByeT FIHTeHcFIqmKaIJ;FIFI IJ;FIKAOHOB FI BbIIIaAeHFIIO OCaAKOB SHa"tIFITeAbHO

CeBepHee ApaAbCKOrO MOpE.

E:oIAO TaIUKe yCTaHoBAeHo, "tITO B sacy:IIIAFIBble rOAbI IJ;FIKAOHFI"tIeCKFIe

o6paSOBaHFI5I rrpoXOMlT HaA TeppFITopFIeH CpeAHeH ASFIFI FI He AOXOMIT AO

TeppFITOpFIFI KasaxcTaHa. 0AHaKO B 60Aee paHHFIe rOAbI, HarrpFIMep,B 1963

rOAY, IJ;FIKAOHbI 6bIAFI 60Aee aKTFIBHbI FI MOrAFI ern;e rrpOHFIKaTb Ha TeppFITOpFIIO

Ka3axcTaHa (pFIC. 8), a B 6oJ\.ee rr03AIUre rOAbI, HarrpFIMep, B 1991, OHM y:tKe He

AOCTFIraAH TeppMTopFIFI pecrry6AFIKM (pMc.9). Bo BAaJKHble rOAbI B 06rn;eM

CAy-qae IJ;FIKAOH:oI rrpOXOMlT HaA CeBepH:oIMFI, IJ;eHTpaAbHbIMH H BOCTO"tIHbIMH

o6AacTSIMH. Ho B paHHFIe roA:oI, HarrpHMep, B 1966 rOAY, OHH rrepeMern;aAFICb

MeAJ\.eHHO FI paccpeAOTO"tIeHO, "tITO rrpHBOAFIAO K B:oIrraAeHHIO OCaAKOB 60Aee

paBHoMepHo H Ha 60AbmeH TeppFITOpHH (pFIc.l0).

B rrOSAHFIe rOAbI, HarrpHMep, B IJ;HKAOHbI ABHraAFICb yCKopeHHo H KOMrraKTHO,

"tITO COKparn;aAO SOHbI, rAe BbIIIaAaAFI OCaAKH (pHc.ll). KOHe"tIHa5I IJ;eAb

HCCAeAOBaHH5I saKAIO"tJ:aAaCb B orrpeAeAeHHH· HSMeHeHHH KOAWIeCTBa OCaAKOB Ha

BbI6paHHblx 22 CTaHIJ;HSIX. B Ta6A. 3 rrpHBeAeHbI K03epepHIJ;HeHT:oI (a) AFIHeHHbIX

TpeHAOB MeC5I"tJ:HbIX H rOAOBbIX CYMM OCaAKOB, HCXOMI HS o6osHa"tJ:eHHH B

ypaBHeHFIH TpeHAa

y = ax + b.

AaHHble Ta6AHu;:oI rrOKaS:oIBaIDT, "tITO HClA caMHM MopeM H PSIAOM C HHM, T.e. Ha

CTaHIJ;H5IX ApaAbCKOe Mope, EapCaKeAbMeC, KaSaAFIHCK H YSIAbI rOAOBoe

KOAWIeCTBO OCaAKOB YMeHbmaeTC5I, TaK KaK a < O. TIPH 3TOM Ha CTaHIJ;HH YSIAbI

3TO YMeHbmeHHe B arrpeAe AOXOAFIT AO HyA5I, "tITO XapaKTepHO M5I HaH60Aee

sacymAFIBblx pafrOHOB seMHoro mapa. TIo ApyrHM CTaHIJ;H5IM, rrpHMepHo B 50 %

cAy-qaeB rOAOBoe KOAWIeCTBO OCaAKOB YMeHbmaeTC5I, H B 50 % -yseAWIHBaeTC5I.

TIPH 3TOM YMeHbmeHHe OCaAKOB rrpHMepHo Ha 50 % 'cTaHIJ;HH rrpOHcXOAFIT

sFIMoH, 50% AeTOM.

AM Toro "tITo6bI B:oI5ICHFITb KaKa5I AOA5I B 06rn;eM MeC5I"tJ:HOM KOAWIeCTBe OCaAKOB

BbIIIaAa B 3epHoceIOrn;FIX o6AacTSIX Ka3axcTaHa, 6AarOAap5I BAFI5IHHIO ApaAbCKOrO

MOp5I, pacc"tJ:FITbIBaAC5I FIHAeKC OCaAKOB:

QCij - Q Aij

K ijc - , rAe

QCij

QCij - MeC5I"tIHOe KOAWIeCTBO OCClAKOB Ha CTaHIJ;HH (c), B i-TOM MeC5IIJ;e, B j ­
TOM rOAY;

Q Aij - KOJUftIeCTBO OCClAKOB, CB5I3aHHbIX TOAbKO C IJ;HKAOHaMH, KOTopble

rrpoxoAFIAH HaA MopeM;

Q Cij - CpeAH5I5I MeC5I"tJ:Ha5I (HopMa) KOJUftIeCTBa OCaAKOB Ha CTaHIJ;HH.
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