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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 of Kazakstan: 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 of Aral 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 of Kazakstan 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 Arat Sea was also determined,
but it is impossible to say anything definite 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 of Kazakstan. The mechanism of this alteration lies



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 riumber 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 and 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 of the Republic. They are:

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

. The precipitation in the eastern 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 Amu
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:



. In the coming years the agricultural economy of the 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 of precipitation 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 of agricultural management may be required. The agricuitural
sector of Kazakstan 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



Aral Sea Basin Environmental Situation in the Coming 3-5 Years, With the
Consideration of the Social and Economic Development of the 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 of sustainable 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 of the 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 are 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 of the Kazakh Research Institute (KasHUHMMOCK) in 1995. The
tendencies obtained under the project reveal the physical mechanism
contributing to the climatic warming in Kazakstan and during the time of global
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 of the Aral Sea.

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

The project results were presented at the Third International Conference CIS-
USA “Water is a Critical Resource: Problems of Conservation, 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 of the Aral Sea’s interaction



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 of winter 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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CIMCOK PHCYHKOB

Howmep

10

11

BAansgnue BBICHIXaHNSA MOPpA Ha BBIIIGAEHME OCAAKOB

IMTapeHre ypoBHSI AParbCKOro MOPS U €0 AMHEWHLIH
U MapabOAWYEeCKUN TPEHARI

BpeMeHHOM X0p, YHCAA IIMKAOHUYECKUX 00pa3oBaHmi
B TEHARIe Mecdanbl Hap AParbCKUM MOPEM H ero
AWHEWHBIN B KyOMIeCKUN TPeHAB

BpeMeHHON X0p YHCAA ITMKAOHHIECKHX 00pa3oBaHUH
B XOAOAHBIELIe Mecsansl Hap APaAbCKHM MODEM U ero

AVHEMHBIN 1 KyOHM4eCKUH TPeHABI

Ilpeobrapaniie rpebHS TellAd HA CHHOIITHYECKHX
BBICOTHBIX KapTax

MuoroAeTHHY X0A M TPeHA YHCAA CYTOK C (popMamMu
atMmocgepnoi nupkyAdanuu (B+ C)

MHOTrOAeTHEHH XOA U TPEeHA, UUCAa CYTOK ¢ hopMaMu
arMochepHOH ITUPKyAIun (3 + 30H)

TpaeKTopHH nepeMellicHuA MUKAOHWIEeCKHuX

00Opa30BaHUMC alpeAs IO Mall B HeypoOKauHel 1963 r.

TpaekTopuu mepeMeIneHus ITUKAOHNIeCKIX

00pa30BaHUMNC anpeAd HO Mal B Heypoykauuey 1991 r.

TpaexTopuu nepeMenieHNs INKAOHUIECKHX
o0Opa30BaHMUUC anpeAs II0 Mal B yposKaiHbIN 1966 r.

Tpaekropuu nepeMemeHns HUKAOHNYECKHX
00Opa3oBaHUNC ampeAs 0 Ma¥ B ypoykavHeri 1992 r.

ii

Crpanuna
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CaoBa NpU3HATEABHOCTH

OTta paboTa — pe3yABTAT OOBEAMHEHHBIX YCHUANM MHOTHUX AIOAEH.
AonoarnuTenbHad HeobxoanMasa HH(MOPMals, UCIOAB3yeMas B paboTe, Onina
At06e3HO npepocraBaeHa [1.0K. KoskaxMeToBRIM, HauarbHUKOM Bropo [loroaw:
KasruppomeTta, u O.B. ITuandocoBor, 3aBepyrole rabopaTopruell KauMaTa
KasHUVMOCK.

Ota paboTta 6bira mopaep>kana AreHTCTBOM CIIA 1o MeXXAYHApPOAHOMY
Pa3BuTHO. MEI BEIpaKaeM CBOIO NPHU3HATEALHOCTh AreKCaHApe TepHUHKO,
CrennanmcTy IporpaMMbL, Tak ke bap6ape bpurron, KoopausaTtopy mo
BoOIIpOoCaM pPerHMOHaAbHOM moAwTHKH U ['peropmu Aaccuropy, KooparHaTtopy
paboT, 3a YeTKYI0 KOOPAMHANNIO PaboT, CBOeBPeMEHHYIO OIAATY, IIOCTAaBKY
KOMIIBIOTEPa, IOMOIIL ¥ CORETHI.

06 aBTopax

E.®. BAaceHKO — DPYKOBOAUTEAL IPOEKTA, BEAYIIHM HAYYHBIM COTPYAHUK
KasHUVMOCK, xagaBAAT reorpadmiyeCKUX HAyK, MMeeT 3BaHHEe CTapliero
HAYYIHOrO COTpPyAHMKA. CTaBUT 3aAavy, OIPEAEATIeT IYTH M METOABI
UCCAEAOBAHMSA, PACIpeAeAsieT PaboTy KaKAOMY COUCIOAHHTEAIO, KOOPAVHUPYET
ee, IPOBOAUT CAMOCTOSTEABHBIM M COBMECTHBIN C COMCHOAHHUTEAIMU aHaAM3
MOAYYEHHBIX PE3YABTATOB, PEAAKTUPYET M IIHIIET OTYETHI.

I''M. boHpaps — crapiumit HaydHbM cOTpyAHUK KasHUIMIMOCK. Beaymrmit
CHHOOTHK. KOHCYABTAHT X aBTOP Pa3AEAOB.

T'.'H. UnwyacoB — AOKTOp reorpadu4ecKHUxX HayK, npodeccop, 3aMeCTHUTEAD
ArpekTopa no HayuHoi pabore KasHUMMOCK. KoHcyAbTasT Ilo mpobaemMam
Apana. _ _

T.I. TopkynoBa — yueHbll cekperaps KasHVIMUMOCK. KoHCYABLTaHT IIO
MHOCTPAHHOM M OTeUeCTBEHHOM AUTepPaType, MH(POPMAIIHH.

A.A. Bopounra — TA@BHEIHM CHHONTHK Bropo moroawr Kasruapomerta. HMceaepyet
CHHONTHYECKHE IIPOLECCH], AeAdeT BEIOOPKH U IPOBOAWT CHHOIITMYECKUH
aHaAm3.

C.A. AoAaTux — Hay4HBLIE COTPYAHUK AabGoparopuu KamMarta KasHUFIMOCK.
IMpuruMara yuyacTve B CO3)aHUN 0a3bl AGHHBIX IO MeCA4YHBIM OCapkaM, pacdeTra

CTATHCTHUK OCAAKOB ¥ mocTpoeHuu r'paduros Ha PC AT.

C.B. Muszuna — HayuHbi coTpyauuk KasHUVMOCK, kaHAHAAT
reorpathmgeckux Hayk. OOGecneunuBaeT pabory Ha PC AT.

iii



B.P. CytiomeB — maapanuii Hayuabii coTpyauuk KasHUMMOCK. Pa6oraer Ha
PC AT, nabupaet, o6pabaThiBaeT U nevaTaeT WHMOPMAIIHNIO ¥ TeKCTHI OTUETOB.

Al Kysuenosa — mmxenep Il xkateropuu KasHUMIMOCK. Ha6upaer,
KCEPOKOIHPYeT U leyaTaeT UHPOPMAIUID U TEKCTEI OTIETOB.

I0.1. Yepkosckas — umxeHep KasHMHMMOCK. HabupaeT, KCepoOKONUpyeT U
mevaTaeT MHMOOPMAIUIO U TEKCTHl OTUYETOB.

v



IlepeyeHbh aKPOHUMOB M COKpallleHM

B BOCTOYHAaA (popMa HUPKYAIITUH

3 3amapHas opMa NHUPKYASIIUU aTMOChepE

30H 30HanbHAS (popMa HUPKYAALIMH

C CMelIllaHHas popMa OUPKYAAINHN
Kasrmppomer I'raBHOe yIIpaBA€HHE II0 TMAPOMETEOPOAOTHH PECIIYOAMKY
‘ Kazaxcran :

KazsHUMIMOCK Ka3aXCKuli HayIHO — HCCACAOBATEALCKUH WHCTHUTYT

IIIT
. CHT

CIIIA

ADP

RIMDESS

USAID

MOHHWTOPHHTA OKPYKAoIleH CpeAbl 1 KAMMATa
ITpoekT o IPHPOAOOXPAHHON NOAUTHKE M TEXHOAOTHH
CoppyxectBo HesaBucumerx I'ocyaapcTs

Coepunénnsle lItatel AMepuxu

ITpurAaAHOM AeMOHCTPALMOHHEIN ITPOEKT

CrcreMa yIpaBASHUS ¥ KOHTPOAS 3a PEUHEIM GACCEHHOM AAS
NPUHATHSA TEXHUKO — YKOHOMHYECKUX pPelleHuH

ArentctBo CIIIA 110 MeXAYHAPOAHOMY Pa3BUTHIO
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KpaTkuii oT4éT

Ilean u o6Bbemn1 IIpoekTa
Llean T'IpoexTa:

. OIleHUTEL BAUSHNE BHICHIXaHUS APaAbCKOTO MOPS ¥ Ha BEIIAACHWE
OCaAKOB Hap HUM, pekort CrIpAapbel U AeBATHIO OCHOBHBIMH
3epHOcerouMu obracTaMu Pecrrybamku Kasaxcras: TopraiicKko,
Kocranatickoy, Cesepo — Kasaxcranckol, Koxmerayckoii,
AxrmonamucKoM, Kaparanpvackol, [TaBAoaapCKoi,
CeMunanraTHHCKOM U BocToyno — KasaxcTaHCKOM.

L CocTaBuThb PEKOMeHAAU NN IO OIITUMAABHOMY HCIIOALE30BAHHIO
Pe3yAbTaTOB HA HPAKTHKE, B IIOAMTHKE U YIIDABACHHH BOAHBIMH
pecypcaMH.

Anra mccaepoBaHua IIpoekra ucnioab3zoBarack mHMOpManus, coopaHHada 3a 35
Aer (1961 —1995 rr.):

o O BrICcOTe YpOBHA AParbCKOTO MOPS;

U O MEeCSIHOM KOAWYECTBe OCAAKOB C SAHBApS II0 AeKaOpb Ha 22
craumnuax: Toprait, Kocrana#, Asketriropa, [leTpomaBAoRCK,
Koxkieray, Akmoaa, Ar6acap, Kaparanaa, basa — Aya, IlaBaoaap,
Uptoimick, CemunanratuHcK, KoknekTsl, baxTer, Aarys, YcTs —
Kamenoropck, 3aticas, Aparbckoe mope, bapcakeasMmec,
Kazaamuck, Ysaasl, K3sia— Opaa;

. e’KeAHeBHBIe KapThl IIOTOABI U TepMobapiiyecKye KapThl A0 BLICOTEL
5 KM And 1453 cayduaeB HHKAOHMYECKUX OOPa30BaHUM, IPOIISAIITIX
Hap MOpeM.

OcHoOBHBIE PE€3YABTATHI H BBIBOADI

CraTtucTHdeCcKnii aHaAM3 ITOKa3aan, 9TO Hap, AParbCKHM MOpeM IIPOXOAUT
IPHUMEPHO OAMHAKOBOE YMCAO IIMKAOHOB, KaK 3MMOM, Tak u AeToM. Ho
pacipepeneHNe OCAAKOB TIO TeppuTopuu KasaxcTaHa, CBA3aHHOE C AAHHBIMH
LIIUKAOHAMH, H3YJAAUCh B 3TOM [IpOeKTe TOABKO AAS TEAOYM HOAOBUHEL TOAQ.
3To OBIAO CBSI3aHO C COKpallleHMeM CpoKa BeIloaHeHUs [IpoekTra. Paccuwmramo
KOAWYIECTBO IIUKAOHOB IO MeCdIlaM M IO HNATHAeTHaM. OnpeaereHO KOAMIECTBO
YTAYOUBIIHXCSA ITUKAOHOB, HO CKa3aTh YTO —AHOO OIIpeAEACHHOE O PA3AMIUAX B
YIrAyOA€HUM IIMKAOHOB Hap AParOoM A€TOM HeABb3s M3 — 34 Heu3y4eHHOCTH
IPOIIeCCOB 3UMOM. VI3yUeHHIO ITOABEPTAANCH BCE IIUKAOHMYECKIe 00pa30oBaHMd,

Vi
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TaK KaK OHU SIBASIOTCS OAHHMM M3 OCHOBHEIX 3AEMEHTOB 00IIel IHMPKYAIIMN
aTMOC@EPHl M HOCUTEAIMH OCAAKOB.

Apanbckoe MOpe M3 —3a CBOErO MeCTOIOAOKEHHSA HUTIPAET CYIEeCTBEHHYIO POAL B
IepepacipeAeAe N 0CaAKOB He TOABKO BOAM3HM MOPS, HO M AGAEKO 3a ero
IpeAeAaMH. YAAAOCh YCTAaHOBUTH, UTO HapeHHe YPOBHS AParbCKOTO MODPS
BBI3EIBAET Ae(pOpMaIiio Pa3BUTHA TAODAABHBIX aTMOCQEPHEIX IPOIeCCOB ASTOM
Hap TeppuTOopHel pecmyOAWKH. MexaHu3M 3ToH AeOPMAIAH 3aKAIOUAETCH B
TOM, YTO 3@ CUeT Hu3MeHeHUs oO0beMa M NAOIIaAu Mopd B TypaHCcKoM
HHU3MEHHOCTH CO3A3E€TCS AOITOAHWUTEABLHEIH OOMIMPHEIM NCTOYHUK TenAad. B
pe3yAbTaTe Hap MopeM, 0COOeHHO HaumHasa ¢ 1981 ropa, ctano HpOXOAUTE BCe
MeHbIlle IIMKAOHOB, KOTOPbIe HECYT OCAAKU. TpaeKTOPHH MX CMECTHAUCH K
ceBepy U IOTY OT aKBaTOPUX MOPH, Kak Obl orubas OCTPOB TelAd. le ke
LHKAOHEI, KOTOPBIE BCE — TAKU IIPOXOAAT HaA MOpEM, UMeIOT ropa3p0 OOALIITYIO
CKOPOCTB, UeM paHblie, U [IePeMeNlaloTCs B OCHOBHOM C IOT0 — 3allapa Ha
CeBEPO —BOCTOK. JTO OTAMYAETCS OT IPEKHMX IIPOIIeCCOB TeM, YTO PaHbIIe
IMKAOHMYeCKHe 00pPa30BaHMs IIPOXOAUAH Hap MOPEM MEeAASHHO Pa3BUBAsCK,
HAIIOAHSACH BAAQTON U MIePEHOCS OCAAKY PAHOMEPHO IO PA3SAMUYHEIM pavioHaM
pPecuyOAMKH: CeBepHLIM, BOCTOUHEIM U IOJKHBIM — CYUTas oT Mopd. llocae
1981 ropa yBeAMYMAOCH YHCAO “CyXmxX' IUKAOHOB. Takoe pasBHTHE
aTMOCQEPHEIX IIPOILIECCOB HIPUBOAUT K TOMY, UTO B IIMPOTHOM 30He Apana
YBEAMYIHBAETCSA YHCAO CYTOK C SICHOM IIOTOAOM, HOBHIIIAETCS TeMIepaTypa
BO3AYXa U BOABI, YBEAMUHMBAETCSI CKOPOCTh BETPad, CYXOCTh BO3AYXa U
ucnapexHue. To eCcTb KAMMAT CPEAHMX IIUPOT MCCYIIAeTCA.

3TO ABASETCS AOKA3aTEALCTBOM TOTO, UYTO MCCyIeHMe Apara OKa3kIBaeT
BAUSHUE Ha U3MeHeHUe YBA&KHEHHI He TOALKO Hap MopeM u B 100 —
KHAOMETPOROM NpubpesXHOH 30He, KakK 00 3TOM rOBOPHAOCH B 60Aee paHHUX
UCCACAOBAHMIX, HO M AAAEKO 3a ero MpeAeAaMU: B CeBEePHLIX,; CeBepo —
BOCTOYHEBIX ¥ BOCTOUYHEIX 3€PHOCEIONINX OOAACTSIX PeCIyOAHKH:

. KoanyecTBO OCAAKOB Hap CaMUM MOpeM u B BocToumom
KazaxcraHe YMeHBIINMAOCE. TakK, HAOIPUMEP, Ha CTAHIINMU Y IALI
(roro —BOCTOK Apana) TpeHA KOAMYECTBA OCAAKOB B allpeAe AOCTHT
HYASL.

. Takas ke TeHAEHIINS OTMEYaeTCd M B BOCTOUHBIX 3€PHOCEIOIINX
obracTax, TAe YMEHBIIIeHHe OCAAKOB AOCTUTAO 33% OT CpepHero
MHOTOAETHEr0O 3HaYeHUs.

. B ceBepHEIX M CEBEPO — BOCTOYHEIX OOAACTAX TEHACHIIUS OCAAKOB
YBEAMYHAACH A0 55% OT CpepHero MHOTOASTHErO 3HAUeHMs, TaK KakK
IIMKAOHEI B OCHOBHOM CTaAU IIPOXOAUTE IIO 3THM palioHaM.

Takum 06pasoM, yChIXaHue MODPS CBSI3@HO He TOABKO C 3a60pOM BOABI M3 PEK
Crippapen ¥ AMypapbH, HO M C M3MeHeHMeM KauMmarta B Kasaxcrane. KoreuHo,
TAGBHYIO POAbL B MCCYLIEHHY MOPsI UrpaeT YMeHBIIeHNe CTOKa PeK, Tak KaK 3a
cueT HEX B 1961 ropy B MOpe BHAAAA0 56 KM3/TOA, a 3a CIeT 0capKoB 9 KM3/TOA,
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Ho st ocapku cocTaBAgioT 14% OT oOuIero MCTOYHMKA BAGTH AN MOPS,
IOSTOMY UX M3MeHeHMeM HeAb3sl IpeHebperaTh, 0COOGEHHO €CAM y4ecCThb, ITO
IIPUTOK BOAEL OT PEeK CHHM3MACA A0 4 kM3/Toa. CaMo HCCyIIeHHe AParbCcKOTo
MOPsA IPUBOAUT K U3MEHEHHIO Pa3BUTHA aTMOC(EDHEIX IPOIeCCOB Hap HUM, UTO
TIPUBOAUT K M3MEHEHUIO KAMMATa, ¥, B YaCTHOCTH, U3MeHEHUIO PaclipeAeAeHUs
OCaAKOB Hap OOABIION TeppuTopuei pecnyoauku. Heobxopumo ycuAMBaThH
Mep:rl o Goph0e ¢ YCHUAMBAIOIIHUMCS OIIyCTHIHMBAHHEM IIMPOTHOH 30HEI, B
KOTOPOH HaX0AUTCSI AparbCKOe Mope.

3aKAIOUEeHHue
I/IB BbIINIe M3AO0KEeHHOIo MOXHO CAeAdTh CAe,A,YIOI_HI/Ie IIpakKTHYeCKHe BEIBOABI:

. Bamkatiiiiee AeCATUAETHIE CEABCKOe XO3ANUCTBO CTPAHEI OYAET CTOAB
JKe yaI3BHUMO, KaK U IIpe’kAe, & CTelleHb PHCKA 3aCyXU COXPaHUTCS
Ha YPOBHE IOCAEAHUX ABYX ACCATHACTUH. B CBS3U C coOXpaHeHUEM
CyMM OCAAKOB Ha IIpe’KHEM YPOBHE B CeBEeDHBIX, IIeHTPAALHBIX U
CeBepO — BOCTOYHBIX OOAACTAX U CMATYEHHeM B 3THX palioHax
KAMMAaTa HeOOXOAUMO M3MEHUTE 3A€Ch METOABI BEACHUS XO34HCTBa:
PacIIUPUTD TAOIIAAN IIOA CAAOBOACTBO M OTOPOAHHYECTBO,
PacIpOCTPAHUTL ONEIT CEBa O3MMEIX KYABTYD.

o M3MeHHTCS POAL CHEKHOTO ITOKPOBA AAS CEABCKOTO XO35#cTBa. B
CBSI3M CO CMSATYEHHEM KAMMAaTa CeB SPOBBIX CAEAYET IPOBOAUTEL B
Goaee panHve cpoku. CHer GyAeT PaCXOAOBATECS He TOALKO Ha
MIOBEPXHOCTHLIN CTOK, HO M Ha YBA&KHEHUE IIOUBHI.

o YBeAuguTCS YI3BUMOCTE CEABCKOTO XO3SMCTBA Ha IPaHUIle 30H
LlenTparsaoro Kasaxcrana: JKe3kasraHckol, KaparaupmHCcKoM u
Topraiickoit obracTel, TAe apUAHOCTE MOJKET YCHAUTHCA.

) B 30He ApaAbCKOTO MOPSI KOAMYECTBO OCAAKOB OVAET YMEHBIIAThCH,
a HCIapeHHe YBeANUUMBATLCHA. [103TOMY, eCcAM ceMiac pake
IMIOAHOCTBIO 3aIIOAHUTL MODPE, TO ellle HeCKOABKO AeT OHO OyAeT
MMPOAOAYKATE UCIAPATHLCS, HO ropa3p0 OBICTpee, YeM IpeXXKAe, MOKa
Imponecckl 00Iel MUPKYAIIIMY He BEPHYTCS B CBOe
IIEPBOHAYAABHOE TOAOKEHHEe U IPOollecC He CTaOUAU3UPYETCH.

- CAepOBaTEABHO, B HACTOSIee BpeMs BOCCTAHOBAEHHE APaALCKOTO
MOpS CKOpee BCEero HePeanbHO.

IIpuMeHeHNe pPe3yAbBTaTOB Ha IpaKTUKe

VudopmMaliyuio 0 m3MeHeHHH KOANIECTBA OCAAKOB B CEBEPHEIX U CeBepOo —
BOCTOYHBIX OOAACTSIX, B paroHe ApParbCKOTO MOPSI MOJKHO HMCHOAL30BATE B
nporpamme RIMDESS aAst MOAEAMPOBAHHS IIeHOOOPA30BAHISA, COXPaHEeHHS BOAEI
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H pacllpepenreHUuA BOAOHOJ&LSOBaTeAefI B PASAMYHBIX CEeKTOPAX 3KOHOMMKH:
KOMMYHAABHOTO XO39HCTBa, IIPOMEIIIIACHHOTO U CeAbCKOXO03IMCTBEHHOTO
IIOTpe6AeHI/IH, TUAPOOHEPTEeTHKHY U PeYHOro TPAHCIIOPTA.

IlpriMeHeHRMe BEIBOAOB, TIOAYUYEHHEIX B paboTe, HAUAYUIINM 06Pa3oM MOTYT GBITH
HCIIOAB30BAHEBI HIPEATPUATHAMH, OObepANHEeHUAMY, (pUpMaMH U OPraHU3aIlUIMH,
CBAI3AHHBIMH C CEALCKOXO3SIICTBEHHEIM IIDOU3BOACTBOM, TaK KaK MMEHHO OHO
OBICTPEe M CHAbHEe BCErO pearupyeT Ha N3MEHEHHUS KAUMAaTa U YCAOBI
IIOTOABL. B pesyAbTaTe MOKET BO3HHKHYTL HEOGXOAMMOCTL MPHUMEHEHUS HOBBIX
TEXHOAOTHM M METOAOB BEAEHHS CEABCKOTO X03sMcTBa. CeAbCKoe XO3SIHMCTBO
Kasaxcrana Bcerapa 6BIAO yA3BUMO. B HacTosIee BpeMs BOIIPOC COCTOMUT B TOM,
He CTAaHeT AW OHO OoAee YA3BHMBLIM K He YMEHBIIHUTCS AU €T0 IIPOAYKTHBHOCTE.

IloAuTHYeCKHEe peKOMeHAanuu
PexromenpoBaHo:

. TMoAyueHHEBIE Pe3YALTATEL MOJKHO IIPUMEHHUTE B IIpOrpaMMe
RIMDESS aAg OLleHKU MOAUTHYECKUX ClieHapHeB YIPaBACHHH -
BOAHBIMH pecypcaMmy, a Takoke B "[IporpaMMe KOHKpPeTHEIX
AeMCTBUM II0 YAYYIIEHHUIO 3KOAOTHYECKON O0OCTaHOBKU B Gacceiine
Apannckoro Mops B OAwRainire 3—5 AeT C YUeTOM COIMAABHO —
SKOHOMUYECKOr'O Pa3BUTHI PeruoHa", KOTopas ObIAd MPUHATA B
COOTBETCTBHUH C BHIIOAHeHMeM HyKycckro# AeKrapanii ToCyAapCTB
LleHTparbHOM A3HU ¥ MeKAYHAPOAHEIX OPTaHU3amul mIo
npobaeMaM YCTOMYMBOTO Pa3BUTHSA OacceiiHa AparbCKOTO MOPS.

. Heo6xoauMo mupe MHPOPMMPOBATE AAMHHVCTPATHBHBIE OPraHbl 1
HacenreHue 00 M3MeHeHHM KAUMATHYEeCKUX YCAOBHHM ¥ UX
B3aUMOBAMSHUU B PA3HLIX pernoHax crpaHel. [lo I'lpoerrty moryt
OBITH ITOAIOTOBAEHBI 2 — 3 MONYASIPHEIE CTATBbH.

. B cBsizu ¢ M3MeHeHHEeM KAUMAaTa BO3HMKAA OCTpas HeoOXOAMMOCTD
B CO3A@HHM OOIIECTBEHHBIX HAITMOHAABLHBIX ¥ PErHOHAABHEIX
KOMWTETOB II0 M3Y4E€HHIO ¥ Pa3bsICHEHUWIO HOBLIX CUTYalTUil B
SKOAOTHYECKH HeOAaroIpPUATHEIX PavoOHaX.

. Heo06x0a¥MO aAMUHUCTPATHBHOE PETyAHMPOBAHHE MHUIDAIIH
HaceAeHHs. Tak, HAlIpEMep, HAAO OCYHIeCTBUTEH IIepeceAeHue
JaCTH HaCeASHUd U3 palioHOB ApPaAbCKOTo MOps B OGoaee
OAGTONPUATHBIE B 9KOAOTHUECKOM IIAaHe PaliOHEl, HaIIpuMep, B
Topratickyro, AKMOAMHCKYIO U APyTHe ODAACTH, TYAQ, TAE
KAMMAaTUYECKHe YCAOBHSA TEIePb MaAO OTAHMYAIOTCHA OT TeX, KOTOPHIe
OrIAM paHee B parioHax [Ipmapanbs.



ITorennnanbHOE BAHSHUE
IMoTennuantuoe BosaeticTBue I1poekTa:

. Pe3yABTaTEL BRIIOAHEHHOTO [IpoeKTa COBNAAAIOT C BEIBOAAMU
BEPOSITHOCTHOTO NIPOTHO3a M3MEeHEeHHs TeMIlepaTyphl 1 OCAAKOB B
Kaszaxcrame po 2010 ropa ¢ yueTom rA00aABHOTO @HTPOIIOTEHHOTO
BO3AEHCTBHS, KOTOpas pa3paboTaHa B OTAeAe KAMMATa
KasHUIVIMOCK B 1995 ropy. TloaydenuEle B IpoekTe .
3aKOHOMEPHOCTH PACKPHIBAIOT (QDU3MUYECKUM MeXaHU3M, KOTOPBIN
ciocoO6CTBYeT MOTENASHHIO KAMMAaTa B KasaxcraHe Ha ¢one
0611ero rA00aABHOTO TOTeIAeHH. JTa HHQPOPMAIIUSI MOXKET
OKa3aThCsI MOAE3HOH He TOABKO AAST XO3SHCTBEHHBIX, HO U AAS
Hay4YHBIX YUPEXASHUN, 3aHUMAIOMMUXCS IpobaeMamMyr Apana.

. [MoAyueHHEBIe BEIBOABI MOTYT OKAa3aTh BAUSHUE IPH PElleHUU
CIIOPHEIX BOIIPOCOB, BO3HUKAIOWINX IPH OLIEHKe HAIIPaBAEHHOCTH
M3MeHeHus BOAHOTO 6anraHca MOpS M CTOKa PeK.

. Pe3yALTaTHL IPOEKTa GLIAM AOAOKEHHI Ha TpeTnell MerKAYHapOAHOI
KoH(pepernuu CHI'— CIIIA “Bopa — KpHUTHYeCKHI pecypc:
npobaemMa COXpaHEHHUs, UCHOAB30BAHUS 1 YIIpaBACHUS", KOTOpas
cocrosfrack 22—29 cenrabpsa 1996 roapa B r.TamkeHTe.

J ITo pe3yAbTaTaM MCCAEAOBAHMS IOATOTOBACHA HAYUHAS CTAThI AMAST
OIyOGAMKOBAHHSA B HAYYHOM JKypHAAe.

. VauTEIBasg OrPOMHOE 3HAYeHHe MOPS BO B3aMMOAEHCTBHH €To C
OKpY’KaroIllel CpepOi HeoOXOAHMMO IPOAOAKHUTE HayIHOE
HCCAEAOBaHNE TEeHACHIINMN pa3BUTHI aTMOCKEpHEIX MPOIIeCCOB
3UMOH, TaK KaK B XOAe paboT uap, [IpoekToM GEIAG YCTaHOBAEHO,
YTO 3TH MPOIECChl TAKKEe M3MEHHUANCE. YBEAWUYEHHE YKCAA
ITUKAOHOB 3HMOM MOTYT CIOCOOCTBOBATEH IIOBLIIITEHUIO 3UMHEH
TeMIIePaTypPhEl BO3AYXd M YBEAWUYEHHIO KOAMIECTBa OCAAKOB. OTO, B
CBOIO O4YepeAb, MOKET TIOIOAHUTE BOAB! CHIPAAPEH, AAST KOTOPOM
TaAbIE BOABI IBASIOTCS TAABHBIM MCTOYHHKOM BOAEL.
[Tpear0XeHHBII METOA, SBASIETCS XOPOIIUM 3aA€AOM AAT

. AGABHEMINTUX HCCACAOBAHUM IpU PacUIMpeHUN paltioHa
WCCAEAOBAHUSA U HMCIIOABL30BaHUS AOTIOAHUTEALHOM MHQPOPMAIIWH.

PernonaabHOE COTPYAHHUYECTBO

ITpu BeInoAHeHuH [IpoeKTa GLIAM TOAe3HEIE OGMEHEI MHeHUH 1 mHGopMaIeil B
AMCKYCCHSIX M CceMHHapax. Tak, pe3yAbTaThl paGoThl OBIAM AOCAOKEHEI U
OBCY>RAEHBI Ha 00 beAMHEHHOM CeMHHape OTAEAOB FHMAPOAOTHH, IIPOTHO30B
IIOTOABI M KAMMATA 1o mpoGaemaMm Apara B CpepHeasHaTCKOM HAy4HO —
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Pa3pea 1
Brepenne

1.1 IIpepsicTOpHs

VMeHbIIeHHe BOALL B Apane GBIAO 3aMedeHO eme Goaee 100 AeT Hazap. YTecs
Ha 3alaAHbIX OeperaXx OOHa )KUAKUCH, HA MEAKOBOAHEIX FOJKHBIX M BOCTOUHBIX
Beperax GOABINIME IIPOCTPAHCTBA CYIIM BBIIIAM H3 IIOA BOABL Tak, HaIpuMmep, 3a
36 aet (1858 —1894) Ha 1ore Apansa IOAHOCTBIO BEICOX 3aAMB AHOYTHD.
YRa3bIBaAW Ha TPY BO3MOJKHBEIE IPHUMHLL 1) yMeHbIIeHHe KOAMIECTBA BOALI B
ABYX PeKax, BIapamomux B Apar—Amyaapeu U CeIpAGpPhY; 2) YMEeHbIIeHHe
KOAMYECTBa AOKAS U CHera, BHINMAAAIOIINX Ha MOBEPXHOCTEL O3epa U ero
OADKaMIe OKpecTHOCTY; 3) 60Aee BEICOKOM TeMIlepaTypoH, MeHbUIeH
BA@KHOCTBIO BO3AyXa U OOAee CHABHBIMH BeTPaMH, TO €CTh SBACHUH,
ycuaMBaomnx ucnapenmne. OAHEKO TOTAAQ ellle He MOTAM BBICKa3aThCs
OIIpeAeACHHO, KaKad U3 MPUYMH BaKHee. HecMOTpPS Ha CyIeCTBOBaHUE B
HAaCTOsIlee BpeMs PasAWIHLIX THIIOTe3 NaAeHUSI YPOBHS, COBPEeMEeHHEIN aHaAu3
BOAHOTrO Garamca ITOKasaA, YTO OCHOBHEBIMY IIPUIMHAMH SIBASIIOTCSH M3MeHEeHUA
PEeYHOro CTOKQ, MCIapeHus U 0capkoB. OpHAako, emje 100AeT Ha3ap OTMEUYAAOCH,
YTO Ha OTPOMHOM IIPOCTPAHCTBE B CPEAHUX IINPOTaxX a3MaTCKOTO MaTepuKa —
oT Apanra A0 o3epa XaHKa — IPOHUCXOAUT oblljee MCCYHIEHHEe KAVMMATA.

TaruM 06pa3oM BHICEIXaHMIO Apanra CIIOCOOCTBYeT He TOABKO UYenOBeK, 3abupas
BOAY M3 peK, HO ¥ m3MeHeHHe KauMara. KpoMe Toro, caMo MCYe3HOBEHHE MOPA
TaK>Ke MOXKEeT CKa3aThCsA Ha KAuMare OOABIIOTO reorpagpuueckoro permoHa, Ha
TeppUTOPU KOTOporo HaxoauTcsa KasaxcraH. [Ipeskae Bcero sTo moBAusgeT Ha
H3MeHeHHe TeMIIepaTyphl BO3AyXa U paclpeAeAeHHe OCaAKOB. XOTd 3TH
H3MeHeHUs yrKe 3aMeueHbl 3a nocaepHre 100 AeT O CHABLHOW AeTpapaliuu
A€AHHUKOB, KOTOpPhie MTHUTa0T peKK CHIpAAPBIO 1 AMyaapeio. Kpome Toro, 3a cuet
IIOBHIIIEHUS TEMIIEPATYPhI BO3AYyXa M BOALI YBEAMUIMBAETCS HCHapeHue Kak C
MOp4, TaK U C pPekK. :

3aech paccMaTPHBAAMChL AaHHEIEe ¢ 1961 I., Koraa HavaAoch HambGonee
HHTEHCHUBHOE NajeHNe YpPOBHS ApaabcKoro mMops. Ecau B 1961r. cymMMapHBIH
PEeUHOI CTOK BOABI B MOPSI COCTaBASIA 56 KM3/TOA, a 3a CYeT OCapAKOB MOpe
moAy4Yano 9 km3/rop, T.e. 14%. B HacTosiliiee BpeMs, KOTAA OT PEK BOALI
IIOCTYTIaeT TOABLKO 4KM3/Toa, POABIO OCAAKOB HeAL3: IIpeHebperaTs, TeM 6oaee,
YTO BHITIAAAIOT OHH HEe TOABLKO Hap, ApParoM.

1.2. Hean

. llear 1 — olleHUTH BAUSHHE BBICHIXaHHSI MOPs Ha BEINAACHUE
OCaAKOB Hap, MopeM, peKoil Cripaaphel M AeBATHIO OCHOBHBIMH
3epHOcelomuMu obhractaMu Pecrrybamkn Kasaxcram: Topratickol,
Koctanatickoi, CeBepo —Kasaxcrancko#, Kokieraycko,
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Axrmonunckoi, Kaparasamackol, T1laBropapcKo,
CeMmunanraTuuckoi u Bocrouno — Kazaxcrauckou (puc. 1).

L d I_IEAL 2 — COCTaBUThH PeROMeHAATHH IO OIITHMAaABHOMY
HCIIOAB30BAHHUIO DE3YALTATORB B IIPAKTHKE, IIOAMTVIKE H YIIpaBACHHUH
BOAHEBIMH peCypCaMH.

1.3. Oo6Bem pabor

[IpOEKT BEITOAHSAACS C Masd 0 OKTAOps 1996 ropa B AaGOPATOPHH IIPOTHO30B
TIOTOARL ¥ MHGOPMATHKHA Ka3axCcKoro HayYHO — MCCAEAOBATEABCKOTO MHCTUTYTa
MOHMTOPHHTa OKpyKaiomlel cpeapbl U KaumaTa (KasHUIIMOCK).

OcHoBHEIE 1TeAN PabOTEl COCTOSIAY B OHpeAeAeHHH TOrO KakKasi CBSI3b
CYyLIeCTBYET MeXAY YPOBHEM HMaAeHUS MOPS W YHCAOM ITMKAOHOB, IIPOXOAAIIIX
HaA HYM M MOTYIIMX AGBaTh AOIOAHHTEABHBIE OCAAKK Haa 9 IpHAerarouipMu
obaactamu: Topratickoi, Kocraratickoir, Cerepo — KazaxcTaHCKOMH,
Koxkierayckoit, AkmoamHcKoH, Kaparasausackoi, [TaBaopapcKo,
CeMunanaTuHCKOM 1 BocTouno — Ka3axCcTaHCKOI.

AAs 3TOTO, BO — NePBHIX, OLIAK MPOAHAAN3HPORAHEL €5KEeAHEBHbIE CHHOITHYECKHIE
KapTe! 3a 35 AeT (¢ 1961 mo 1995 roawl) 1 cocTaBAeHEI TAOAWIEL AQT
IIPOXO’KACHUS IIMKAOHHMYECKX 0Opa3soBaHM Hap MopeM. B obimeM 6BIAO
BEIOpaHo 1453 TaKMX CAydaes.

Bo —BTOpEIX, 6BIAG IPOBeAeHA KATAAOTHU3AINSA ITUKAOHOB B 3aBUCUMOCTH OT
aTMoc(epHBIX MIPOIleCcCOB, PA3BHUBAIOIINXCSI Hap OoAee OBGIIMPHBEIMU
TEPPUTOPUSAMH, BKAIOYAIOIIUME CeBEepPHBIE MOPH, ATAGHTHUECKHUI OKeaH,
Cpepuszemuoe, YepHoe u Kacnmiickoe MOpPsI B COOTBETCTBHHU C KAaccuduKanmen
AN Kana. OTor sTan 6b6IA HEOOXOANM AAT BEIIBACHUS CBA3H MEXKAY
IUKAOHWIECKHMH 00pa30BaAHUAMY, [IPOXOAIIINME Hap APAaAbCKHUM MODEM, U
oGIelt nupKyAsinnei aTMOChepEL.

B —TpeThux, Oblna TPOBepAeHA KAACCHMUKAITUS IIMKAOHOB, YTAYOUBIINXCS HaA,
ApanbCcKRUM MOpPeM, AAS BEIICHEHVS: Kak NapeHVe YPOBHS MODSI CKA3LIBAETCS Ha
pereHepanuy ITUKACHOB M U3MeHEHHWHM YCAOBUM BRHITAAEHUS OC3AKOB, KOTODEIE
CBA3AHEL C 3THUMH ITUKAOHAMH.

B —ueTBepTHIX, GBIAK MCCACAOBAHEI OCOOEHHOCTH U3MEHEeHUS pPaclpeAeAcHUs
0CapAKoB Ha 17 MeTteocTannugax: Topra#, Kocranat, AkeTniropa, IleTponaBAOBCK,
Koxkmieray, Axkmoaa, Atbacap, Kaparaspa, bagu — Aya, IlaBaopap, VipThimick,
Cemumanatuack, KoknekrTsl, baxThl, Aarys, Ycrs — KaMeHOTOpcK 1 3aticaH.
Llear aTOTO 3Tama COCTOSAA B MASHTH(HUKAIINY OCAAKOB, BEIIAAAIOIIIX HaA,
IIPUAETAIOIINMY TEPPHUTOPHUAMHE 3a CYET BAUSIHHUSA AParbCKOTO MOPS B
ONpeAeACHHS TeHASHITHH B U3MEeHEeHHY KOAMYECTBa OCAAKOB B 3aBUCHMOCTH OT
HaACHHUS YPOBHS MOPSL. '
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1.4 MeToAnKa

Pa6Gouasi rHIIOTe3a, IOAOKEHHAsZ B OCHOBY HAIIIETO UCCASAOBAHUSA, COCTOUT B
cAepyiomeM. ApaabCKOe MOPe U3 — 33 CBOEro -MeCTOIIOAOKEHHA UTPaeT
CYIIECTBEHHYIO POAB B IlepepaclnpeAeAeHUN OCAAKOB IO TEPPUTOPHUH
KaszaxcTana. OTO MOJKHO OOBSICHUTH CACAYIOIIMME IPHIHHAMU:

. BAOADL 3aMAAHEBEIX (Pe’Ke BOCTOYHEBIX) CKAOHOB YPaAbCKUX I'OP
IIepeMeniaeTCsa XOAOAHBIN BO3AYX apKTHYECKOTO MPOHUCXOKASHMUS,
KOTOpHIY obeclieunBaeT npeobrapaHme 3allaAHEIX BETPOB Ha '
3amapHOM noOepeskbe APAaABCKOTO MOPS,

° nonroxeHre rop Kaskasa u VIpaHCKOro Haropbs, MeXAY KOTOPLIMU
BBEIHOCUTCS TEIABINM TPOIMIECKHUH BO3AYX U3 PatioHOB BAmxHero
BocToka, obecrieunBaeT IpeobaapaHme IOTO — BOCTOYHBIX BETPOB Ha
BOCTOYHOM Io6eperkbe MOp4; '

. BOTHYTOCTE MECTHOCTH APaAbCKOTO MOPS CIOCOOCTBYET YCUASHIIO
IMKAOHMYECKOM HUPKYAIINY B aTMoc(epe Hap MOpPeEM;

° 3HaAYUTEAbLHOE MCHapeHue C MOBEPXHOCTH MOPS IO CPaBHEHHIO C
OKpYy7Kalollell TEPPUTOPHEN CO3AaEeT YCAOBHS AAT 0Opa3soBaHNsd
Ky4eBEIX OOAAKOB U BBIIAGACHMS OCAAKOB. TakK, B CPDEAHEM 3a TOA,
(1981 — 1985 rT.) € mOBepXHOCTH ApaAd MCHAPSAACST IIPUMEPHO
METPOBEIH CAOM BOAEIL, TO €CTh 45,9 KM,

. TP IIPOXO’KASHHH XOAOAHOrO (PpOHTa B 3TOM PaliOHEe IIPOUCXOAUT
B3pEIBHOe 00pa3oBaHMe WAHN pereHepauus (yrAyOAeHHe) ITMKAOHOB,
KOTOPHIE B 3HAUYHUTEABHOH Mepe U OIPEAEATIOT PacIpeAereHue
YBA@KHEHHS 1o KasaxcTaHy u, BO3MOXHO, IIo 3anaanon Cubupu.

Takum obpasoM, arMocdepHasa DUPKYAIIIUSI MOJKET CEIFPaTh PENIalollyI0 POAL B
M3MeHeHUH HCHapeHus U KOAMYeCTBa OCAAKOB. YMEHBIIEHUE IIAOUIGAU 11 oO0beMa
AparbCKOTO MOPS U3MEHHAO TEeIIAOEMKOCTE MECTHOCTH, ITO IPUBEAO K
BO3HHMKHOBEHUIO AOTIOAHHUTEABHBIX HCTOUYHHKOB TEIlAd, KOTOPLIE B CBOIO OUepeAb
CAY>KaT IPUIMHON aHOMAABHBIX ABIDKEHHH aTMOC(ephl, KOTOPEIMK MOJKHO
00BACHUTEL HabAIOpaeMEIe U3MeHEeHM KAUMaTa Haa Kasaxcramnom.

HUccrepoBarme DpOBOAUAOCE CHHOOTHYECKUMH KM CTATHCTHIECKUMH METOAAMH.
Nudopmanma Gparack ¢ cHHONTHIeCKHMX KapT Kasaxckoro Bropo moroawr,
Cunonruueckux 6ioarerenelt Poccuitckoro I'mapomeTiieHnTpa, 6a3 AQHHEBIX
rabopaTopuil KAMMATA, IIPOrHO30B MOToARL U mHpopMmatuku KasHVMMOCK.



1.5. Bonpocs! 0co60¥ Ba’)KxHOCTH

AOIOAHUTEABHO K PalioHaM MCCACAOBAHMSA OBIA IPOBEACH aHAAU3 TEHACHITHI
M3MEeHeHHUA OCAAKOB 3a CUeT NIPOXOKASHHA ITUKAOHOB Hap AparoM Ha
METEeOCTAHITUAX, PACIIOAOKEHHEIX HETIOCPEACTBEHHO PSIAOM C MOpeM: YSARI,
Kasaaunck, bapca — Keabmec, K3sia —Opaa u AparbCKoe Mope.

M3 —3a 60ABIIOTO KOAWYECTBA HHPOPMALIUN BAWSHUE MOPS Ha BEIIAA€HHEe
OCaAKOB PaCCMAaTPHUBAAOCEH TOABKO AASL TEIIAOTO TIOAYI'OAMSA (C aIpeAs IIo
CeHTSA0PE). AAS XOAOAHOTO IIOAYTOAUS H3AO IPOBOAUTEH AOIIOAHUTEALHEIE
HMCCAEAOBAHUS, TaK KaK 3MMOY pa3sBUTHE aTMOCHEPHEIX IPOIEeCCOB COBCEM
Apyroe. Ho sTOT Bonmpoc akTyareH, TaK KaK 3UMHHE OCAAKH MOTYT BAWSTDH Ha
hopMUpOBaHUE ASAHWKOB ¥ TAABIX BOA, T.€. HA CTOK peK, a B KOHEYHOM CUeTe
Ha ypOBEHBL MOpH.
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Pazpea 2
PGBYABTEITLI A BBIBOABI

CTaTHCTHUYECKHH aHaAM3 IIOKasan, 9To 51% IMKAOHOB IIPOXOAUT Hap ApasoM B
TeNAOe BpeMd ropa — C alipeAd no okxTaops (Taba. 1). B 1974 ropy oTMeuancs
MakcuMyM (82% OT Bcex caydaeB), a B 1994 — mummmym (52%) (Ttaba. 1). Ilpu
9TOM HaAMOOALIIee YHCAO IIMKAOHOB IIPHXOAMAOCE Ha anpeab (147) u aHBapsb
(141), a HauMeHLIlee — Ha CeHTHAOPE (92) u oxTa6ph (98) (cM. Taba. 1).
CyMMapHOe YHCAO ITUKAOHWYECKUX 0OPAa30BAHHN IO IIATHAETHAM OBLIAO
MaKCHMAABHBEIM ¢ 1981 mo 1985 ropsr 1 MEHUMAABHEIM ¢ 1971 mo 1975 (cM. Taba.
2). M3 1453 DMKAOHOB, IPOIIEAIINX Hap AparoM, YTAYOMAUCE TOABKO 61 (4,2%)
(Taba.2). Tlpum sTOM MakKCHMyM YIAYOHMBIIMXCS ITMKAOHOB IO NATHAETHIM
orMedancs ¢ 1981 mo 1985 rr., a 110 MecsilaM — B anpeae, aBrycTe U HosOpe.

Ha pmuc.2 npuBepeHEl BpeMeHHOM X0A, NajpeHUs YPOBHA MOps (KpPUBad y), a
TaK)Ke ero AMHeHHEI TpeHa, (V') ¥ napaboamdeckuii (y") TpeHAR. OcoGeHHO
pe3Koe NajAeHHe YPOBHS MOPS IPUXOAMAOCE Ha NepHop ¢ 1981 mo 1993 roawr. Ha
puc. 3, 4 MOKa3aH BPeMeHHOMN X0A YHCAA UKAOHWYEeCKUX 00pa30BaHUM Hap,
AparbCKHMM MOPEM 3a TEIABIH (C anpead MO OKTIOpPh) ¥ XOAOAHBIM (C HOAOPY IIO
MAapT) INEePHOALL Topd. [IpSIMOAVHEWHBIN TPeHA (V) OKAa3kIBAET MEeAAEHHOe
yOBIBaHWE ITHKAOHOB AeTOM (pHC.3) ¥ BO3pacTaHue 3UMOH (puc.4). Boaee
HHTepeceH KyOuUYeCKU TPeHA (KpHUBas V'), COTAACHO KOTOPOMY, OTMeYaeTCst
Pe3Koe CHIDKeHHe YHCAA ITMKAOHOB Hap MOpeM Kak AeToM (¢ 1983), Tak m 3uMOI
(c 1988). Maxrcumym (40) nurArOHOB oTMeuancs B 1980, a murmMyMm (16) B 1993
roay (Taba. 1). OrTa dacThb psgA@ IOXOXKa Ha XOA YOBIBAHUS YPOBHA APAALCKOTO
Mop4a (puc. 2). Aas 80 —BIX TOAOB XapaKTePHO OBIAC 3HAYMTEABHOE
MIPEBHIIIeHNEe NCIAPUBIIEHCA BOAR Hap CYMMOM IPHXOAHBIX COCTABASIOIIHUX
BOAHOrO GanraHca MOpS, YTO CHOCOOCTBOBANO IUKAOTEHE3Y HPH IPOYNX PABHLIX
ycaoBuax. Ho yxe ¢ koHDa 80 —EBIX rop0B, B CBSI3H CO 3HAUUTEABHBIM
YMeHbIIEHNEeM IIOBEPXHOCTH MOPSA U M3MeHeHHeM TePMHWYeCKHX YCAOBUH
ITprapanbsg, H3MEHUANCHL ¥ OCOOEHHOCTH ITUPKYASIIIUM HaA MOPEeM — UYHCAO
IIPOXOAANTAX NUKAOHNYECKUX 06Pa3oBaHUll Pe3KO IIOMIAO Ha YOBIAb. CBA3b
TIaAeHHUsI YPOBHSA MOPsA ¢ YOBIBAHMEM IUKAOHHYECKHUX oOpasoBanHu#l ¢ 1983 mo
1993 roa DOATBEpPIRAAETCS TAK)Ke HaAWUYMEeM 3HaUMMBIX KO3((PUIHEHTOB
KOpPPeAsIIMH Me>KAY HuMu. Ha CHHONTHYeCKMX BEICOTHEIX KapTaxX B TeIAOe
BpeMs ropa Hap 3THM parioHOM IIpeoOaapaeT rpebeHb Temnaa, KOTOPHIHM He
GAATONPUATCTBYET POXOKACHHIO ITHKAOHOB U ITMKAOTE€HEe3Y U IIPEeNSITCTRYET
€CTeCTBeHHOMY II€PeHOCY BAATH B CeBepHEIe, ITeHTPaAbHEIE ¥ BOCTOUHEIE
o6aactu Kasaxcrana (puc.5).

YMeHBIIIeHNE IPOX0KASHNA UKAOHWIECKUX 06pa30oBaHMM HaA AparOoM MOJKET
OBITH CBA3AaHO He TOABKO C IaA€HWEM YPOBHSA MOPS, HO U C OOIIHUMH,
TAOGAABHBIMM HEPECTPOHMKAMH B KPYIHOMACIITAOHOM aTMOC(hepHOH
OUPKYAAITHN. l3MeHeHUMs aTMOC(EepHON IUPKYAAIINHY UCCAEAOBAAKCEH IIPH
TOMOIIH (POPM IIMPKYAIITHM 38 Ka’KABIN AeHb. CyleCTBYyeT HEeCKOABKO
KraccH(pHKaNUi KPpyIHOMAacITaOHEIX aTMOoc(pepHBIX TPOIeccoB. AAS pelleHus
IOCTABACHHEBIX B 3TOM IIpoekTe 3apad Obina UCIIOAB30BaHa KAACCHMHUKAIIMST,
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Tabnuua 1

Yucio LMKIIOHHYeCKHMX 00pa3oBaHUil, MPOLIEALINX Ha akBaTopueil Apanbckoro Mopst ¢ 1961 mo 1995 rr.

N ’ T'on
MecALta 19611962 ] 1963 [ 1964 | 19651966 [ 1967 [ 1968 [1969 [1970]1971]1972[1973[1974]1975] 197619771978 [1979
] 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 o0 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
9 2 3 - 1 2 2 4 0 2 4 2 3 3 3 6 2 1 2 2
10 3 4 4 1 2 2 o0 1 3 1 2 3 1 2 1 4 4 5 4
11 6 S5 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
z 43 49 44 45 37 37 50 29 32 42 31 34 42 38 31 34 35 39 40
l |

2 26 32 29 29 25 29 31 19 25 30 19 27 28 31 22 26 25 24 28

> ,
(g /g ).1‘00% 60 65 66 64 68 78 62 66 78 71 61 79 67 8 71 76 71 62 70



ITponomxenue Tabauunl 1

I'on
1980[1981] 198211983 ]1984]1985]1986]1987]1988]1989]1990] 1991] 1992 [ 1993 | 1994 | 1995

N
Mecsla

141
102
119
147
138
134
120
110

92

98
126
126

TN NN N o
S = N D e N \D N
— N Nt N D Wt
Ot e e
toenwennno T Den
NMANNTOFT NN AO NN
T NN T AT NN DN
Mt N O en e D 00
oFg NI~ N ONO
NS N =N O N
NN~ en i~
N NN T N O NN
nme-ot TV SO AN -
A CN N \O N v N 0N NNt e
3..36457.734146

NN ooWVaNtT NN T

—Nenturnom~cooanz - d

1453
741

33
21

44 28 4@
27 16 22

44
25

40 55 43 58 48 51 50 40 40
37 29 35 32 36 28 30 29 24 23

53

52
40

2~ 2



Tabnuua 2

Yucno HUKIOHOB, TIpoINeANIuX (Mp.) ¥ YIIyOUBIUUXCS (YT.) Hag ApaJIbCKnM
MOpeM II0 IISATHJIETUSIM

ITepuorn Mecsaix 2.1p. 2VT.
1213456l 7]819l10]11]12

1961-65 23 18 22 26 18 17 25 14 8 14 19 16 218 3
1966-70 17 16 16 23 21 20 16 17 12 7 14 11 190 5
1971-75 17 3 14 19 23 16 13 14 17 '9 14 17 176 8
1976-80 18 11 9 24 20 25 14 14 11 26 12 16 200 8
1981-85 16 17 26 19 21 20 25 25 18 15 18 16 249 14
1986-90 25 17 19 16 19 18 16 18 14 14 22 31 229 13
1991-95 19 13 13 20 16 15 11 8 12 13 29 19 191 10
Yop. 141 102 119 147 138 134 120 110 92 98 126 126 1453

2VT. 4 3 3 8 3 44585 7 5 8 7 61
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TMageHue ypoBHA ApalbCcKoro Mopst (y) ¥ ero IMHeAHBIH (V') 1
napaGonudueckuit (y") TpeHIb!

]

60 -
Sl "= -0.5502x + 55.854
" 50 R*=0.9661 -
45 |
40 | y" = -0,0092x" - 0,2204x + 53,82 _
35 & R*=0,9879 —
30 : -
i o o~ [=4 [l o [=a) o~ vy [ - -
E§ § &8 § & & §&§ & & §& &8 ¢
Puc. 2
BpemeHnol X0 YyKcia BUKAOHUYeCKHX 06paszoBanuil (V) B TeIkie Mecsib
(c anpens 1Mo oKTA0ph) HAL APATECKMM MOpPEM H €ro TMHeWHBIH (Y') U
40 Kyouyeckuii (y") TpeHIb!
[ y' = -0.0661x + 28.59
35 | R? = 0.017

30 x/\_\ /\ \

y" = -0,0031x> + 0,1485%" - 1,8259x + 32,205

20 I
R*=0,3705

15 b s — —

5 S 5 = = 2 3 & 2 8 a8 3

= & & 2 = = & & ) & = =

Puc. 3
BpeMeHHOM X011 yncia UHKIOHUYECKHX 00pa3oBaHuii (V) B XONOAHEIE
Mecsiib (C Hos6pd 110 MapT) Hall ApaJbCKHMM MODEM M €ro JTHUHEHHBIN (V') 1
KyOuueckHii (v"') TpeHIb!
45
s | Y =-0,0033% + 0,184x? - 2,7076X + 22,877
R2 = 0,2209
35 +
30 ,
y' = 0.1304x + 13.017

25 R2 = 0.042

5 PR S i i
— <t ~ (=] [ (-] o o~ [Ya) oo — <
0 D2 p¥=) ™~ ~ o~ o~ o0 (=] o0 (=23 (=
(=29 N (=2} (=29 o O (=2 o (=2} o (=2 (=23
= o & & =) o @ & @ Y = =a)
Puc. 4
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pazpaboranHast A.A. Kaiiem, HO YTOYHEeHHas U NIPOAOAKEHHAS HAMH C YUeTOM
PasBUTHA aTMoc@epHLIX mpotieccoB Hap KasaxcranoM. Ilpwu 3ToM OBIA yuTeH
GapLepHEIH 3 (eKT HeHTPaAbHO — a3UaTCKOM TOPHOM CHUCTEMBI, KOTOPHIH
co3paeT OCOOeHHOCTH Pa3BUTHA IUPKYASIHNN Hap Ka3axcTaHoM.

ITpuBeaeM KpaTkoe OmMCaHue OCHOBHEIX HCCAeAyeMEIX dopM HupKyAadanuu . K
B — dopMe OTHOCATCA HPOIeCCH C KPaliHUM IIOAOKEeHHEeM BEICOTHOIO IpebHA
VAW @HTHIIMKAOHA, OCh KOTOPOT'O HAlpaBAeHa BAOABL Kacmuiickoro Mops 1
YpaabckuX rop. B AeTHee BpeMsa Ha Goablilell yacTH KasaxcraHa, KpoMe
BOCTOYHEIX obaacTel, HaOAIOAQIOTCS KPYIIHBIe aHOMAAWH TelAd U AeHIIUTa
0C8AKOB 13— 3a CHUABHOTO BEIHOCA TEIIAOTO BO3AyXa M3 ParioOHOB bAMKHero
BocToka gepes Cpeanioro Asmio. ITa GopMa CO3AaeT CaMblie TTAOXHE YCAOBUI
AASL POCTa CEeABCKOXO3AMCTBEHHBIX KYABTYP B CeBEPHEBIX OOAACTSAX PEeCHyOAVKH,
TaK KakK BBI3EIBAET 3aCyXy.

K C—opme oTHeceHEI Te aTMOC(epHEBIe IPOIIECCH], IPK KOTOPLIX UMEIOT
MeCTO ABa BBICOTHEIX rpebHsA. [lepBBIN M3 HUX pacroAaraeTcs Hap,
BpuraBCKMME OCTpOBaMHK MAM 3anapHoM EBpomnoi#i. Bropoit — Hap YparbCKUMU
ropamMy ¥ IOXOJX Ha KoH@uryparnuio B — dopmer, Ho capunyT Ha 5— 100
BOCTO4Hee. OJTa (popMa co3paeT MOYTH Te Ke HeOAaronpusITHLIe YCAOBUS
TIOTOABI AASL CEABCKOXO03SHMCTBEHHEIX KYABTYP, 9TO U B — dopma.

K 3 —dopMe oTHEeCeHE Takiie MePHANOHAABHBIE IIPOIIECCHI, IIPU KOTOPBIX
BEICOTHEIN I'pebeHb MAW aHTHIIMKAOH PACIOAOKEH Hap BpuraHCKMMU oCcTpoBaMu
uan 3anapHo# Esponoit (kak npu C—dopme). K BOCTOKY OT HErO A€KUT
BBICOTHAA AOKOMHA, OCh KOTOPOM HaxopuTcs Hap CpepHepyCcCKOM paBHHHOM
UAH Hap 3anapHo# Cubupeio. [Ipu 3ToM dopMe IMUPKyASIUM Hap 3aNaAHOM
TIOAOBHUHOH pecnybAMKY (pOpMHUPYIOTCS HeOOABIINEe OTPHUIATeALHEIE aHOMAAUH
TeMIiepaTypPhbl BO3AyXa, @ Hap BOCTOUYHOH — IMOAOKHTEAbHEIe aHoMaArwH. [loae
OCaAKOB MMeeT GoAee CAOKHYIO CTPYKTYPY, HO B IIEAOM, OCOOEHHO B AeTHee
BpeM$, OTMeYaeTcsqd HepOCTATOK OCAAKOB, XOTS M AOBOABHO OAM3KO K HOpMe.

K 30ou— (popMe oTHeceHEI 30HaABHEBIEe OHpoHecchl. 30rHIcH mapasreAbHE]

IIVPOTHEIM KpyraM MeXXAy urmpoTamu 40 u 60 0 c.u1. He3aBMCHMO OT MX I'yCTOTHL

OTa opMa CIIOCOOCTBYET YEPEAOBAHUIO CyXOM M BAAKHOM, TEIIAOH U
IPOXABAHOM IIOTOABI, YTO OAATOIPUSTHO AAS CEALCKOTO XO3SMCTEA.

B pesyarTaTe mccaepoBaHMA OLIAO OOHAPYIKEHO, YTO B pacCMaTPUBEEMOM
IIEPHOAE CYIIeCTBYET YeTKasA TEHACHIIUS YMEeHbIIeHUT (POPM IHUPKYASIIIIYT
(B+C) (puc.6). Hap 3anapubiM KazaxcTaHOM COKpPAIIEeTCA YHUCAO CAyUAEB
¢dopMHPOBaHYA BOCTOUHOTO TPebH4, 4TO IPUBOAUT K IIPeOOAAAAHMIO Goree
O0OAQUHOM TIOTOABI C BO3MOJKHEIM U GOA€€e YACTHIM BEIMTAACHHEM OCAAKOB. AAS
dopM nupKyasauuu (3 + 30H), HA0OOPOT, OTMEYaeTCA BhEIPAsKEHHAST TCHACHITHS
poOCTa 4YHCAa CAydIaeB (pHC.7). OTO IPUBOAWUT K IPOXOSKACHMIO BLICOTHOH
POHTAABHOM 30HEI C FOrO — 3aIlaja Ha CEBePO — BOCTOK Yepes.BOCTOYHYIO
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60

MHoroseTHHH XOI ¥ TPeHA YHcna cyTok (n) ¢ popMamu atMochepHoit

HHPKYJIAHHA
n (B+C)

y = -0.6278x + 35.531
R?2=0.1291

ron
0 [l L 1 1 L i) L L 1 L L ] 1 1 ] 1 1] (] L L 1 I‘ L 1 L [} L J
o wy ~ (22 — o vy ™~ (=29 — o vy ~ (=) —
D o =] \D o o~ - [ g g o0 o0 [==] o0 o0 (=)
2 2 2 £ 2 2 @ 2 2 2 2 @ @ & g
Puc. 6
AY
MHoroNeTHHI X0 ¥ TPeHA YMcia cyToK (n) ¢ dopMaMu atMochepHoit
100 n LMPKYJSILIMH
(3+30mn)
80 |

y = 0.9644x + 30.818
R*=0.2217

rox

1963

Puc. 7

1965 |

1967 |
1969 |
1971
1973 |
1975 +
1977 |

1979 ¢+
1983 |
1985 |
1987 |
1989 |

1981

1991

2-8



noAOBHHY KasaxcTaHa, YBEAWUEHHUIO AMIIAUTYABL BEICOTHBIX BOAH U
3aBUXPEHHOCTH BAOADL TEUEHWUS, YCHACHUIO BHICOTHOM AMBEPreHINY, KOTOpas
CIOCOOCTBYET MHTEeHCH(PHUKAIHUN [IUKAOHOB U BEIIAACHHIO OCAAKOB 3HAUUTEABHO
ceBepHee APaALCKOTO MOPSL.

BrlrO TaksKe YCTAHOBAEHO, UTO B 3aCYINAMBEIE FOABI ITUKAOHMYECKUE
00pa30oBaHUA IPOXOAAT Hap Teppuropuelt CpepHel A3HMK 1 He AOXOAAT AO
TeppuTopud Kasaxcrana. Opzako B 60Aee paHHUe ropbl, Hanpumep,B 1963
TOAY, IIMKAOHBI OBIAY OOA€e aKTHBHEI M MOTAH ellle TPOHWKATL Ha TEPPUTOPUIO
Kasaxcrana (puc. 8), a B 60Aee TO3AHUe T'OABL, HanmpuMep, B 1991, oHU yxXe He
AOCTHTEAM TEPPHUTOPHH pecIyOArKH (puc.9). Bo BA@KHEIe TOAEL B 061eM
CAyYae IMKAOHBI IPOXOAAT HaA CeBEPHBIMH, [eHTPAALHEIMI ¥ BOCTOUHBEIMHU
obaactamu. Ho B panmne ropsl, Hanipumep, B 1966 roay, oHM mepeMeliasnch
MEAACHHO U PACCPeAOTOUEHO, YTO IPHUBOAUMAO K BBRITAAEHUIO OCAAKOB Gonee
PABHOMEpHO U Ha GoAbIIel Teppuropun (puc.10).

B nmosaHMe roprl, HaIpUMeED, B IUKAOHBI ABUTAAVICh YCKOPEHHO W KOMIIAKTHO,
YTO COKPAIAAO 30HEIL, TAE€ BBRIMAAAAM Ocapku (puc.11). KoHeunad mean
HCCACAOBAHUS 3aKAIOUAAGCH B OMPEASACHUH M3MEeHEeHUN KOAMYeCTBa OCAAKOB Ha
BEIOPAHHBIX 22 cTaHnuaxX. B Taba. 3 mpuBepeHB! KO3DMHUIMEHTE! (a) AMHEHHBIX
TPEHAOB MECHYHBIX M 'OAOBBLIX CYMM OCAAKOB, MCXOAS M3 0003HAUCHMI B
VPaBHEHUHN TpPeHAa

y = ax + b.

AauHbIe TAOAUIIEI TOKA3EIBAIOT, YTO HaA CaMHM MOPEM U PAIAOM C HHM, T.e. Ha
CTaHIIUAX AparbcKoe Mope, bapcakeasMec, Ka3zarmHCK u YSARI rop0OBOe
KOAMYECTBO OCAAKOB YMeEHbIaeTcsd, Tak Kak a < 0. TIpu 3ToM Ha cTaHITHU YSIALI
3TO YMeHbIIeHHe B alpeAe AOXOAUT AO HYAS, UTO XapaKTePHO AAT Hanboree
3aCyLIAMBBIX PAaliOHOB 3€MHOrO Imapa. llo ApyruM craHiusaM, npuMepHo B 50 %
CAyYaeB IOAOBO€ KOAMYECTBO OCAAKOB YMEeHBIaeTcs, 1 B 50 % — YBeAWIHMBAETCS.
ITpu sTOM yMeHBIIEeHWE OC&,A,KOB npuMepHO Ha 50 % <CTaHIMI TPOUCXOAUT
suMoH, 50% AeToM.

AAst TOTO YTOGEI BLIICHUTDL KaKas AOASL B OGIIeM MeCIYHOM KOAMIECTBe OCaAKOB
BBINIAAA B 3epHOCEroMUX obaacTax Kasaxcrana, 6aaropaps BAMSHUIO AParbCKOTO
MOP#{, PACCUUTHIBAACS MHAEKC OCAAKOB:

Qcyj — Qaij
Kje = . TAe
Q cij

QCij — MeCSYHOe KOAMYECTBO OCAAKOB HAa CTAHIMM (), B i—TOM Mecsaie, B j—
TOM TOAY;

QAjj — KOAMYECTBO OCAAKOB, CBASAHHBIX TOABKO C IMUKAOHAMH, KOTOPEIE
IIPOXOAVIAY HaA MopeM;

Q cij — CPeAHSs MeCsIYHas (HOpMa) KOAMYECTBa OCAAKOB Ha CTaHIIWH.

2.9



TpaeKTOp!HH NepeMemeHUn LMKAOHAYECKAX
ofpa3osanwit ¢ anpena no Mafg n Heypo-
wahHoM 1963 r.

a
.‘;L
S
- 1 ~ N,
r

\ [ U_’\
H )

.,

=
par e

ST g

g

d
WE3KAITAH

Puc .8

T})n(}RTOpHH ncpemcxunmm IMURIONUYCCHUX
ofpR3oBAHIA ¢ afnpens 1o Mail H Heypo-
waftunit 1991 r.

r Ka¥ e '
¥ PANLCK ) ) \‘\
, . J'?

/ ®3JIMA L :
Yo \.-f-—L\.‘g
l\ ——

. f
WAMKL 21

Pur.8

2-10



TpaexTopuyu nepemonelua wiknoHAUCCKUX
ofpa3onannit ¢ anpens no mad ypo-
xaPHub 1966 r.

Y BANBCK

puc .40

TpaexkTopun NEPEMEHCHAA IWMKIOHUUECKUX
otpaaotuuit ¢ anpean no Mai B ypo-
xafHom 1992 r,

YPARBCK

WA JIMA LI

~J

Pue, 1‘1

2-11



z 12 OL'T €20 L¥0 +0°0- TI'0 800 €0°0- 11°0 €90 6I1°0- 910~ LED LEO erdQ-rMey 7T
€ 8 86T- T0'0 0T°0- Lb'0- 9¥°0- 800 80°0- 10°0 TO0 88°0- 6T°0- 80°0- ¥TO- MUBA "[C
¥ 9 9¢°0- 150 €10 #¥Z'0- 1€0- 9T°0 L0°0- 60°0- SO0 ¥E°0- 80°0- +0°0 SO°0 AoHUIreERD "(C
| 9 1¥°0- 10°0- 01°0- TT0- 000 600 +0°G S0°0 8I‘0 10°0- SO‘0- 80°0- T0°0 oongreodeq ‘gl
b 8 1L°0- 810 10°0- 7Z°0- 200 O0I‘0- S0°0- ST'0- ST'0 91°0- 10°0- 90°0- £0°0 odow soxoqiredy "g|
L 190 81°0- 0I'0 €0°0- $S°0 +0°0- v¥‘0 TI‘0- 110 1£0- 81°0- 00 Z0°0- Hedyeg /]
t 8 16°0- SO0~ €1°0- ¥6°0- 60°0- €00 650 LI'0 00 80°0- Lv'0- TO°0- 900~ OAOJOHIWEY-91dK ‘9]
z S 98°0 TE0 80°0- 61°0- OI‘0 TO0'0- 1L°0 8T0- ¥0°0 #I°0 90°0- 61°0 000 deoegly ‘G|
0 4 09l  T00 910 TI‘0- 91'0 ¢sg0 oO1‘0 8€'0 vb'O 110 €1°0- ¥€0 10°0 19ixeq “p[
z 12 0l 8€0 TO0 SS°0- vH'0- 11°0- TLO 610 650 0T0 0£0- 10 6£0 MLAMIOY "¢
£ 9 TS0 SI'D  €1°0- 9¥°0- O1°0- #0°0- OI'T ¥I‘0 €10 60°0- +€0- 110 00°0 AOHULUBHMWID 71
z 9 9.0 80°0 00°0 SI‘0- £0°0 8I‘0- 600 8Z0- ¥0°0 SO0 SI‘0- 80°0- TT'O- qomaLdy ‘11
0 € vS‘T  9¥'0 £0°0- €0°0- 80°0 610 TTT L00 10 900 SI0O- 110 ST derorgey] Q[
4 L §9°0 S0°0 8I°0- €F0- SE‘0- 6£°0 L¥'T L0°0- OV'0 VIO HE0- 0£°0- 60°0- IAeHERq 6
€ 9 90°0- I¥'0 LI‘0 ¥T°0- '1T°0 90°0- 90°0- $9°0- ¥T'0 90°0 8I1‘0- LO°0- €I°0 erHeledey 8
4 S S6°0  00°0 LT'0 9I‘0- +0°0- 800 ¥SO TO0- 910 ¥I‘0 0T0- 0T0 T00- eAIBY L
% 9 11°0- 80 6C°0 T0'0 TO°0- 6I°1- SE'0 0T0- 60°0- SO0 LO‘0 €0°0- SI‘0- BIONY  °9
(4 9 L1°0- LO°0 910 0€0- 010 €10 1T°0 LTO 8I0- $T0- 0T0- ¥0°0- SI‘0- Aelommioy] ¢
% 9 99T 9¥°0 LT0 61°0- 6¥°0 9T°0- SO'T 0L°0- SI0- 80°0- T00- 110 8€0 Jogorrdenodiol]  f
S L 010 ST0 60°0 9T°0- 0T°0- T€0 P10 ¥E0- €9°0 8T'0- LO‘D- TO0- 91°0- edelldIoX] ¢
€ ¥ 6L°0 00 TO0 100 TO0- 6£°0 €££°0- 010 TTO 6£0- 60°0- LOO 11D HeHRLIDO0Y T
14 L 16'0- 60°0 TI'0 81°0- TI‘0- 810 €¥°0- 9£°0- €I'0 €0°0- TH0- €10~ 0T0 yerdo], |
Toudout 7
YIMUIOL BE| YOI BE T IT o1 | 6 8 L 9 S 14 € C I
«—» OIOUR o | erEoon dowol EUIIHBLOOJLIA]

€ BIUIQR T,

#0300 WIWAD X1990170.1 1 XISHREJSW 90THAdL XI9HYOHUY (B) 19LHauNIupPeoy]

2-12



B Taba.4 nmpuBepeHBl 3HAYEHMS KOIPDHUIIUEHTOB (a8) AMHEMHEIX TPEHAOB TOABKO
AAST AeTHUX Mecsies. Ilo gmcay "—", "+" u "0" MoXHO cKa3aTe, 9TO Ha 4
craunuax (Topra#t, Kocrauai, AsKeToiropa, [ 1eTpomaBAOBCK) ceBepo — 3allapHOTO
Kasaxcrana mpeobAapaeT OTPUIIATEABHEIH TPEHA, MHAEKCA Kijc. 3JTO rOBOPHUT O
TOM, YTO KOAHMYECTBO OCAAKOB YBEAMUMBAETCS, AOCTHIas 595 % OT CpeAHMX
MHOTOACTHUX 3HAYeHWI OCAAKOB, MAM HOPMEI 0capKoB. Ha ocTaanbHEIX Xe
CTaHIMAX — KOAMYECTBO OCAAKOB, CBA3AHBLIX C BAMSHUMEM ApPaAd, YMEHbILAETCH,
pocturasa 33 % HOPMEL OCAAKOB.

TakumM 06pazoM, OCHOBHEIE BEIBOABI COCTOAT B TOM, UTO IapeHHEe YPOBHS
ApanbCKOTo MOPS CBSI3aHO He TOABKO C XO3SHCTBEHHOM AeSTeABHOCTHIO,
KOTOpast YMEHBIIKAE CTOK BOABI U3 peK AMyAaprl 1 CEIpAAPBH, HO U C
U3MeHeHueM ITUPKYASIUMN Hap MopeM. CaMo IapeHHe YPOBHSA MOPS TakKKe
CKasbIBaeTCst Ha KAMMaTe He TOABKO B 100 — KMAOMeTpPOBOM 30He BOAM3M MOPSH,
HO U AGAEKO 3a €ro IIPeASAaMH. '

ITpuMeHeHNe BBIBOAOB, IOAYUEHHBIX B paboTe, HAUAYYLUINM 0OpasoM MOTYT OEITh
HCIIOAB30BAHBI IPEATPUATHAMY, OO LeANHEHUIMY, (DUPMaMy ¥ OPTaHM3aIVIMY,
CBSI3aHHBIMHU C CEABCKOXO3SYCTBEHHEIM IIPOU3BOACTBOM. OTO CBA3aHO C TEM YTO
OTPHIATEABHEIE TIOCAEACTBHS CBSI3aHBI B IIEPBYIO OUepPeAb C U3MEeHeHHEeM '
KAPIMaTa ¥ YCAOBHHU HMOTOABL. B pesyAbTaTe MOKeT BOSHHUKHYTh HEOOXOAUMOCTD
MIPHMEHEeHMNs HOBHIX TeXHOAOTHH K MeTOAOB BEACHMS CeALCKOIO XO3AMCTRA.
Ceanckoe xo3aicTBo Kaszaxcrana Bcerpa OBIAO yI3BHMO. B HacTosmiee BpeMs
BOIIPOC COCTOMT B TOM, He CTAHET AW OHO OOAee YA3BHMEIM U He YMEHBIIUTCS AW
€ro IPOAYKTHBHOCTE.
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Pa3aen 3
PexoMeHAanu

3.1. PekoMeHpanuy 110 NCIIOAB30BAHUIO PE3YALTATOB MPOEKTa

1. ApanbCcKoe MOpe M3 — 3@ CBOETO MEeCTOIIOAOKEHHS UTPaeT CYIeCTBeHHYIO
POABL B IepePAaCIPeACAeHNUN OCAAKOB He TOABKO BOAM3H MOpS, HO U
AAAEKO 3d ero IpepeAaMHu.

2. HMudopMaiuo 0 ToM, 9T0 KOAWYECTBO OCAaAKOB B CEBEPHEIX U CEBEpO —
BOCTOYHBIX OOAACTAX Ha HEKOTOPHIX CTAHIMAX ACTOM YIKe YBEAHIHAOCH
Ha 55 %, B BOCTOUHEIX OOAACTSX YMEHBIIHAOCh Ha 33% u B pailioHe
AparbCKOroc MOPSI YMEHBIIIHUAOCE AO HYAS H, IO — BHAVMOMY, 3Ta
TeHAEHIINS OYAET PacIPOCTPAHIAThECSA Ha BCe CTAHIMY, MOJKHO
UCHIOAB30BaTh B tporpaMMme RIMDESS aas MopeAmpoBanus
IIeHOOO0pa30BaHUd, COXPAHEeHMs BOAE W PaclipeAeAeHUs
BOAIIOAB30BATeACH B PA3AMYHBIX CEKTOPaX JKOHOMHKHU: KOMMYHAABHOTO
XO35HCTBa, IPOMEIIIAEHHOTO U CeABCKOXO03JUCTBEHHOTO n0Tpe6AeHH51,
THAPOSHEPTeTHKH U PEYHOTO TPAHCIIOPTA.

3. ITprMeHeHNe BBEIBOAOB, IIOAYYeHHBIX B pPaboTe, HAUAYYIINM 006pPa3oM
MOTYT OBITE MUCIOAB30BAHEI IIPEATIPUATUAMY, OOBbEeAMHEHUAMHY, (PUPMaMK U
OPraHu3aluAMH, CBA3AHHBEIMU C CeABCKOXO3ANCTBEHHEIM IIPOU3BOACTBOM,
TaK KaK MMEeHHO OHO OBICTpee M CHAbHee BCEeTO PearupyeT Ha M3MeHEHUS
KAMMATa ¥ YCAOBHM IOTOAEL. B pesyabTaTe MOKeT BO3HUKHYTH
HeOOXOAUMOCTb IPUMeHeHNs] HOBBIX TEXHOAOTUMN U METOAOB BeACHMS
CceAbCKOro xo3gHcTBa. Ceabckoe xo3saicTBO Kasaxcrana Bceraa GBIAO
ya3BHMO. B HacTodIlee BpeMs BOIPOC COCTOHT B TOM, He CTAHET AW OHO
6onee YA3BHMBIM U He YMEHBIINTCS AW €TO IPOAYKTHBHOCTS.

B 3TO¥ CBA3M MOXXHO CAEAATEH CACAVIOIINE NMPAKTHYECKUE BEIBOALL:

o Bamkatiliee AeCATHAETHE CEAbCKOe XO3SMCTBO CTPAHBI OYAET CTOADL
JKe Ys3BHMO, KaK H IIPeXKAe, a CTeleHb PHCKAa 3aCyXH COXPAHUTCS
Ha yPOBHE IIOCAEAHUX ABYX AGCATHACTHH. B CBA3M ¢ coXpaHeHHeM
CYMM OCBAKOB Ha IIPeKHEM YPOBHE B CEBEPHEIX, IIEHTPAABHEIX U
CeBepO — BOCTOYHLIX O0AACTAX U CMATIYEHHMEM B 3THX paloHax
KAMMaTa HeOOXOAVMO M3MEHUTDL 3AeCh METOARI BEACHHSA XO3SMCTBA:
PaCIIMPHTE IAOIIAAM IIOA CAAOBOACTBO M OTOPOAHHYECTBO,
PacIpoOCTPaHUTh OIBIT CeBa O3MMBIX KYALTYP.

. VisMeHMTCH POAL CHEKHOTO IMOKPOBA AAT CEABCKOTO X03giicTBa. B
CBA3H CO CMATYeHHeM KAHMAaTa CeB SPOBBIX CAEAYET IIPOBOAUTE B
6onaee paHHUe cpoku. CHer 6yaeT pPacXOAOBATLCA HE TOARKO Ha
IIOBEPXHOCTHBIN CTOK, HO ¥ Ha YBA@KHEHUE IOYBHI.



. YBEeAUUNTCSA VSI3BUMOCTh CEABCKOTO X03SHMCTBa Ha IPAHHIle 30H
Leutparsuoro Kasaxcrana: JKeskasrauckoln, KaparaHAMHCKON u
Topraticko# obAacTel, TAe apUAHOCTL MOJKET YCUAUTHCS.

. B 30me AparbCcKOro MOPS KOAMYECTBO OCAAKOB OYAET YMEHBINATHLCH,
a UclapeHHe YBeAMYHBaThed. [ToaToMy, ecAm ceMyac paske
IIOAHOCTBIO 3aIIOAHUTE MOPE, TO ellle HeCKOABKO AeT OHO Oyaer
TIPOAOAJKATH HCIAPATHCS, HO ropasjpo OBICTpee, YeM IpPeXKAe, IToKa
IIporecckl obmell NUPKYAIIUN He BepPHYTCS B CBOe
IIepBOHAYAABHOE MMOAOKEHHEe U IPOoIecC He CTaOHAM3UPYETCH.
CaepoBaTeABHO, B HACTOSIIEe BpeMd BOCCTaAHOBAEHHE AparLCKOTO
MOpS CKOpee BCEero HepeaAbHO.

o Heob6xoapnMo ycuAMBaTE MepHL 110 60pbbe ¢ YCHAMBAIOIMIUMCH
OIYCTLIHWBAHMEM IIHPOTHOMN 30HBI, B KOTOPOM HAXOAWTCS
Apanbsckoe Mope.

3.2. PekoMeHAaNnuM Mo IMOAUTHKE

I'ToAayueHHBIE Pe3YABTATEL MOJKHO IPUMeHUTE: B nporpamMMe RIMDESS ans
OILIEHKM ITOAMTHYECKHX CHEeHap#eB VIIPAaBAEHMH BOAHBIMM PecypcaMiy, a
Taroke B "[IporpaMMe KOHKDPETHEIX ACMCTBUH IO YAYUIIICHUIO
SKOAOTHUECKOM OOCTaHOBKH B OacceliHe ApPaAbCKOTO MOPS B OAMKaHINIMe
3—5 AeT ¢ y9eTOM COLHMAABHO — 3KOHOMHYECKOT'O PAa3BUTHS PeTHoHa',
KOTOpasa ObIAd IIPHUHATA B COOTBETCTBHHU C BHIIOAHeHWeM Hykycckoi
AeKnaparuy rocyAapcTs LleHTparbHOM A3MH 1 MESKAYHAPOAHEIX
opraHu3anyii no opobreMaM YCTOMYUBOTO PasBUTHSA OacceiHa
Apanbcroro Mops.

Heob6xopumo mimpe mH(pOPMUPOBATE AAMUHUCTPATUBHEIE OPTalkl M
HaceAreHHe 06 U3MEHEHUH KAMMATHYECKHUX YCAOBHUHM M UX B3aMMOBAUSHIH
B Pa3HBIX peruoHax cTpaHbl 1o [IpoekTy MOryT OBITH HOATOTOBAEHEI 2 —3
MOMyASIpHEIE CTaThH.

B cBf3u ¢ u3MeHeHKeM KANMATa BO3HUKAA OCTpas HeoOXOANMOCTD B
CO3AaHUM OOIeCTBEHHBIX HALMOHAABHEIX U PErMOHAABHBIX KOMHTETOB IIO
H3YYeHHWIO U Pa3bICHEHUIO HOBEIX CUTYAIlU B 3KOAOTHYECKH
HeOAATONPUATHEIX palrioHaX.

Heob6xoanMO apAMUHUCTPATHBHOE PETyAHUPOBaHNe MUTPaN HaCeASHHU.
Tak, HanpyuMep, HAAO OCYHIECTBUTH IIepecereHre YaCTH HAaCeASHUST U3
ParioHOB APaAbCKOTO MOPS B 6oAee GAQTONPUATHLIE B SKOAOTHMYECKOM
IAaHe pPavoHBl, HaupuMmep, B Topraickyro, AKMOAMHCKYIO H ADyTHe
o6AaCTH, TyAQ, TA€ KAUMATHIECKHUe YCAOBHUSA MAAO Tellepb OTAMYAIOTCS OT
TeX, KOTOphle OBbIAM paHee B parioHax lIpuapanbd. '
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3.3. TlorennumasrnpHoe BAausiame IIpoekra

1.

PesyanTaThl BRITOAHEHHOrO [IpOeKTa COBIAAAIOT C BLIBOAAMM
BEPOATHOCTHOI'O IIPOTHO3a U3MeHEeHHs TEMIIEPATyPhl I OCAAKOB B
Kasaxcrare p0 2010 ropa ¢ yueToM rA06aArBHOTO aHTPONOTEHHOTO
BO3AEMCTBHY, KOTOpas paspaboTaHa B oTAeAe KaumaTa KasHUIMMOCK B
1995 r. TloayueHHEIe B [IpoeKkTe 3aKOHOMEPHOCTH IIOKA3LIBAIOT
(busmdeckuii MeXaHU3M, KOTOPHIH CHOCOGCTBYET IOTEIIACHHUIO KANMATa B
Kazaxcrane Ha ¢oHe 061Iero rA00aABHOTO MOTENIACHUA., ITd .
MHOOPMAIHAT MOXKET OKa3aThCS IIOAE3HOH HEe TOABKO AAS XO3SMCTBEHHEIX,
HO ¥ A\ HAYYHEIX YUPEKASHUH, 3aHMMAIOIIXCH mpoGareMamMu Apana.

[ToryyeHHEIE BEIBOALI MOTYT OKa3aTh BAMSHUE IIPH PElleHUY CIOPHEIX
BOMPOCOB, BO3HHUKAIOLINX IIPH OIeHKe HANPAaBACHHOCTH H3MeHeHHS
BOAHOTO GaraHCa MOPS M CTOKAa peK.

Pe3yAbTaTEl IPOeKTa ORI AOAOJKEHHI Ha TpeThell MesKAYHAPOAHOM
koH(pepennuu CHI — CIIA "Boapa — KpUTHYECKHI pecypc: mpobieMa
COXpaHeHUs, UCIIOAL30BAHUS ¥ YIIPABACHUS'", KOTOPAsA COCTOSAACEH 22 — 29
ceHTA0pa 1996 roaa B r. TamkenTe. :

[lo pesyAbTaTaM HCCACAOBAHUS IIOATOTOBACHA HAYYHAS CTAThI AAS
OonmyGANKOBAHWSA B HAYIHOM JKypHaAe.

Y4auTEIBAg OrPOMHOE 3HaYeHHe MOPSA BO B3aMMOAEHCTBUH €ro0 C
OKpYXXalOIiel CPeAOH HeOGXOANMMO IIPOAOAKUTEL HAYIHOE MCCASAOBAHUE
TEHACHIUH Pa3BUTHSI aTMOCQEPHEIX IIPOIIECCOB 3UMOM, TaK KakK OBIAO
YCTaHOBAEHO, UTO 3TH IIPOLIECCH TaK)Ke M3MEHUAKCh. YBEAWYeHNEe UMCAa
IIMKAOHOB 3UMOM MOTYT CIIOCOOGCTBOBATEH MOBLIIICHNAIO 3UMHel
TEMIIEPATYPEI BO3AYXa M YBEAWYECHUIO KOAWYECTBA OCAAKOB. JTO, B CBOIO
o4epepb, MOJKET IMOMOAHUTE BOABI CRIpAGPBEH, AAST KOTOPOM TaAble BOABI
SIBASIIOTCSI TAABHEIM MCTOYHHMKOM BOAEBL. [IDEAAOIKEHHEIM METOA SBASETCH
XOPOIIHM 38A€AOM AASI AGABHEHIINX HCCACAOBAHUM IIPY PaCIIUpPeHHN
ParioHa MCCAEAOBAHMS M HCTIOAB30OBAHUS AOMOAHUTEALHOM MHMOPMAIHHL.

ITpu BEIMOAHeHNH ITpoekTa GHIAM mOAe3HEBIe O6GMeHLI MHEHUH U
HHpOPMAaIUeH B AUCKYCCHIX M CeMHHApax. Tak, pe3yALTATEl pabOoTh
GBIAM AOAOJKEHEI K OGCYIRASHEI Ha O6HeAMHEHHOM CeMHHApe OTACAOB
THAPOAOTHY, IIPOTHO30B MOTOABI M KAMMATA IO IpoGaeMaM Apana B
CpGAI—Ie&BI/IaTCKOM HAYYHO —HCCACAOBATEABCKOM THADOMETEOPOAO —
THMYeCKOM HMHCTUTyTE B ceHTsa0pe 1996 r. 1 COBemaHnH HCIOAHHTeAeH
ADP, npoBeaenusiMm USAID B OKT516pe 1996 r.
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