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N3MEHEHUE OJIEAEHEHUSA
BAJIKAIII-AJIAKOJIbCKOI'O BACCEMHA 3A IIOCJEJTHUE 60 JIET
N EI'O BJIIMAHUE HA CTOK U BOAHBIE PECYPCbI

bankaw-Anaxen anabvi mMy30biKmapviHblly COHEbL JHCAPMBL 2ACHIPOARLL 632epicmepi MeH 01apOobll O3eH
azelHOapuina acepi Kapacmoipviazan. basnoama Ine-Kyneeu my30vikmapsinsiy 0ipizoi misimoemecitiy Oepex-
mepin manoayza nezizoenzen (1955, 1975, 1979, 1999, 2008 scouc. acagoaii 6otivinma.), Kowzap (1956, 1972,
1990, 2000, 2011 scoe. scazoaii 6otvinwa.) Ine o3eni arabvinviy Koimai aymazvinoazel Koeapevi-Lie my30uik-
map JHcyueciniy yKcac My30blKkmap mizimoemeciniy oepexmepi men my3ovikmap sicytieci (1963 ocane 2011 scorc.
arcazoan bouvihuwa). Conoavi-ax 1957 acowndan 2015 ocoe. apanvizel kezendepoeei Tyibikcy my30biebiHbly 0a-
JIGHC MACCACLIHbIY MOHUMOPUHE Oepekmepi naudanuliobl. 1950-wbl scvlndapdviy opmacvinan bacman mysoacy
atimakma oezpadayusi Ke3eHinoe Kaabln JiCoHe KOPCEemieeH Ke3eHoe opmauia ecenner aykKblMbl JCASbIHAH
gicinvina 0,8%-ea 2cybIK HCLLIOAMOBIKIMA JCIHe MY3 Koaemi boubiHuia scvlivina 0,1% wamacvlHoa KbicKapowl.
Ipi anabmapowiy my30eiKkmap arcyiieci, con cuskmol Bankaw-Anaxonde momeni KapkKblHMeH Cbl3bIKMblK MYpebl-
Oa eseepedi. Ine-Kyneeii, Konzap scane JKozapavi-Lie my30vixmap sicytiecinoezi My30bIKmap KoIeMIiHiH Kbi3-
Kapy xapkwinvl 1955/56 men 2008 scvinoap apanvievinoazel KeseHoepoe JHCbliblHa CIUKeC Kyl Opma ecennen
0,76, 0,75 xcane 0,73%-0b1 Kypaiiovl.

JKayblH-uaubIiHbly JCLLIObIK, MOUED] 032€P2iuimizi COHULATLIKIMbIOHbIY MY30bLIbIEbIH KYPAlmMblH 032e-
picmiy COHWANBIKMbL eMecmizi auMaKma 63eH A2bIHOAPLIHbIY 032epici aHblkmanaowvl. Kenoicwiovlk my30bik-
mapovly epyinen azblHOapObly Yaeci auMaKkmazbl 03eH A2bIHOAPbIHLIY JHCAINbL HCHLIObIK MOIULEPIH ANAUIKbL
bipaix naubizbinoa 6aganatiovl (mapmin 6otvinwa 10%-0an kKem) dcone anvlkmayuwist 601bin MabbLIMALObL.
Anaiida gecemayusibl MaycblMOd 63eH ASbIHOAPBIHbIY JCANbL HCLIObIK MY30bIK azviHoapuin 50%-2a Oetiin
Kanvlnmacmulpaosl dicane MaHi dcasvinan Opmanvly Azusoagel cyapmanvl dcepoepiy Jcyueciniy nauda 060omy
MYMKIHOIZIH 03] Kammamacwiz emeoi. [[an ocvl scazoaii Opmanvik Azuausiy ipeenec endepi men Kazaxcmarnnoiy
My36acy OUHAMUKACHIH OOIICAY JHCIHE 2TIAYUOIOSUSIIBIK 3ePIMMEYIEPIHIY JHCOAPbl O3EKMINIZIH AHbIKMALObL.

Paccmompenvl usmenenus nrednuxoe bBankaw-Anaxonvckoeo baccelina 3a nocieoHue noagexa U ux GiusHue
Ha peunoi cmoxk. JJoknad ocHogan Ha anaiuze OAHHbIX YHUDUYUPOBAHHBIX Kamano2os ieonuxos Hneticko-Kyn-
eetickoti (no cocmosnuto Ha 1955, 1975, 1979, 1999, 2008 2z.), Kemuvicyckou (no cocmosinuio Ha 1956, 1972,
1990, 2000, 2011 22.) nedHuxosbix cucmem 1 OAHHBIX AHAIOSUYHBIX KAMA0208 1e0OHUK08 Bepxne-Hnetickoii neo-
HUK0B0U cucmemsvl (no cocmosinuio Ha 1963 u 2011 e2.) na meppumopuu xumaiickou yacmu bacceiina p. Hne.
Hcnonv3oeanvl maxoice danHvle MOHUMOpUH2a bananca maccel aeonuxa Tytivikey ¢ 1957 no 2015 2. C cepedunvi
1950-x 20006 onedeHenue pecuoHa ocmasanrocs 8 CMaouu d0ezpadayuu U 6 cpeoHem 3a YKA3aHHblll nepuoo co-
Kpawanoce co ckopocmuio okoao 0,8%/200 no niowaou u oxono 1%/200 no obvemy avoa. Jleonuxoguole cuc-
membl KpynHwlx baccetinos, no0ooHwix bankawi-Anakoibckomy, usmensiiomcst IUHEeUHO CO CXOOHbBIMU MEMNAMU.
Temnwi coxpawgenus niowaou nednurxos Hneticko-Kyneetickou, Kemuicyckoii u Bepxne-Hnetickou 1eOHUKOBbIX
cucmem 6 cpednem ¢ 1955/56 no 2008 . cocmasunu 0,76; 0,75 u 0,73%/200 coomeemcmeeHHO.

Hsmenenus peunozo cmoka 6 pecuone onpeodensiomest He CHoAbKO USMEHEHUAMU €20 IeOHUKOBOU COCMAG-
Jstiowet], CKONIbKO USMEHYUBOCHbIO 20008020 KOIUHECMEAd 0CA0Ko8. [onsi cmoka om masiHus MHO20JemHe20
b0a 6 0buem 200060M CHOKE PEK PEe2UOHA OYEHUBACHICSL NEPEIMU eOUHUYAMU NPOYEHMO8 (KAK NPABUIO, MEH-
ee 10%) u ne ssnaemca onpeoensiowei. Ho nednuxoguiii cmox gpopmupyem oo 50% obwezo 20006020 cmoka
PEK 34 6e2eMAYUOHHBIIL CE30H U, NO CYmu, 06ecneuusaem 603MONICHOCIL CYUWECMBOBANHUSL CLONCUBUIENCS 6
Lenmpanvhoii Asuu cucmemul opowaemo2o semaedenust. UMmenHo 3mo 06cmosmenscmeo onpeoesiem 6blcoKyIo
AKMYanbHOCMb  2IAYUOLOSULECKUX UCCLe008aHUNl U NPOSHO3a Ounamuku onedenenus Kazaxcmana u conpe-
Oenvrvix cmpan [lenmpanvroi A3uu.

The changes of glaciers of mountains of the Balkash-Alakol basin over the last half-century and their
impact on river runoff are considered. The report is based on an analysis of data unified glaciers inventories of
lle-Kungei (as of 1955, 1975, 1979, 1999, 2008), Jungar (as of 1956, 1972, 1990, 2000) glacier systems and
data of similar glacier inventories of upper lle glacier system within Chinese part of the Ili River basin (as of
1963 and 2011). Used also mass balance monitoring data of Tuyuksu glacier for the period since 1957 by 2015.
From the mid-1950s the glaciation of the region remained in a stage of degradation and on average for the
period glaciers shrank at a rate of about 0.8% per year by the area and about 1% per year by ice volume.
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Glacial systems of large basins, like the Balkash-Alakol, change linearly with similar rates. The rate of glaciers
area reduction of Zailiyskiy-Kungei, Jungar and Upper-1li glacier systems in averages for the period from
1955/56 to 2008 amounted to 0.76, 0.75, and 0.73% per year respectively.

Changes in river flow in the region are determined not so much a change in its glacier component as
variability in annual precipitation. The proportion of multi-year ice thawing water in the total annual rivers
runoff in the region is estimated by the first units of percent’s (often less than 10%) and is not decisive. But the
glacial runoff generates up to 50% of the total annual rivers runoff during the growing season and, in fact,
provides the possibility of the existence of the current Central Asian irrigated farming systems. Exactly this
circumstance determines the high relevance of the research and forecast the dynamics of glaciation of
Kazakhstan and neighboring countries in Central Asia.

BBenenue. CtpeMuTenpHOE COKpaIIeHue JEAHUKOB LleHTpanbHOi A3ud 3a MOCICIHUE TTOJIBEKA
U KpaliHe HeOJIarompusiTHbIE MPOTHO3bI, COTJIACHO KOTOPBIM OJIC[CHEHHE TIaBHBIX 0AacCEHHOB peK
pETHOHA yXKe B TEUYCHHE TEKYIEro CTOJETHS MOXET COKPATHTHCS B pa3bl OTHOCHTEIHHO COBPEMEH-
HOTO JHMOO WCYE3HYTh BOBCE, CTAIM NPUYMHON Bce Ooyiee MPHUCTAIBHOTO BHUMAHHSA YUYEHBIX K
mpobJieMaM KJIMMAaTOOOYCIIOBICHHBIX U3MEHEHHUI TOPHOH Kprochepsr [1-3].

Pesynbrarer uccnenoBanuii, omyoIuKoBaHHbBIE 3a TocnenHue 20 JeT, He OCTaBIIAIOT COMHEHUH B
COKpaIllEHUM IUIOIIaJAM JIEJHUKOB BO BCEX TOpHBIX cTpaHax llenTpansHoi Asum, oT ['mMmanaes,
I'manyxym-Kapakopyma u Ilamupa Ha rore 1o Antae-CasiHCKo#l ropHOW cucTeMbl Ha cesepe [1, 4-8,
10-12]. B nocienHue roapl pe3ynbTaThl UCCIEIOBAHUN KIMMATUYECKUX U3MEHEHUHM U UX MPOSBICHUI
B JJMHAMUKE KOMIIOHEHTOB TOPHOH KpHOCHhEpHI (CE30HHOTO CHEKHOTO MOKPOBA ¥ JIETHUKOB) H PEUHOM
CTOKE, OIyOJIMKOBaHHBIC, MPEKIC BCETO, B AHTJIOSA3BIYHBIX M3JAaHUAX, 00OOIICHBI B JBYX O030PHBIX
crarbsix [13, 14] u B [15]. B 00630pe [14] nmpoananm3upoBano coxepkanue Oosiee 100 Hay4dHBIX MyO-
TUKAIMi 3a mocneaane 20 J1eT, MoJaBIAIomas YacTh KOTOPBIX OTHOCUTCS K Tepputopun Tsab-1anHs.
IIpm >TOM OCHOBHOE BHHMAaHHE YIENEHO OLEHKE KIMMAaTOOOYCIOBICHHBIX W3MEHEHHWH TJIAaBHBIX
KOMIIOHEHTOB THJIPOJIOTHYECKOTO IMKJIa TOPHBIX BOJAOCOOPOB — CE30HHOTO CHEXXHOTO MOKPOBA, JIC/I-
HUKOB U PEYHOT0 CcTOKa. MTOorm aHanusa pe3yJbTaTOB HCCIEIOBAHUN MOKHO CYMMHPOBAThH CIEIYIO-
IITM 00pa3oM.

JlaHHBIE KIMMATHYECKOTO MOHHUTOPHHTA CBHUICTEILCTBYIOT O TIpeoOiiafmaromeM TpeHAe IIo-
BBIIIICHUS CPEHEH TOI0BOM, JeTHEH U 0COOEHHO 3UMHEH TeMIIepaTyphl BO3yXa, Han0oJjee 3HAaUNMOM
¢ Havana 1970-x romos. [Ipu 3TOM TEeMITbl MOBBIMIEHUS TEMIIEPATYPHI 3a MOCIEAHNUE MOJIBEKA BBHIIIE
Ha MaJIbIX U cpennux BbicoTax TsHb-lllans (menee 2000 M) U CYIIECTBEHHO HMKE B BBICOKOTOPHE
[5, 15-16]. OTHOCUTENHEHO OOJice BBHICOKHIA TEMI MOTEILICHHS B 3UMHUN MEPUOJT TPEAIIOIOKHUTEIBHO
o0BsicHsIeTCs ocnabneHueM neiicteust CuOupckoro aHTHIMKIIOHA [8, 17].

TeHaeHINN W3MEHEHH TOMOBHIX M CE30HHBIX CYyMM OCAJKOB, BBIABIISIEMBIE TIO JAHHBIM HaOIro-
JICHUH Ha peaKod CeTH CTaHIUIl MOHHUTOpPHHTa KiuMaTa B ropax LleHTpanmbHOW A3zuu, pa3HOHANpaB-
JICHBI TI0 3HAKy W KOHTPACTHBI MO a0COJIOTHBIM BeNWYMHAM. HO MpU 3HAYUTEITBHBIX MEKTOIOBBIX
KoJIeOaHUAX WX CpeIHHE MHOTOJIETHHE BEIUYMHBI B TEUCHHE TOCIEIHUX NECATHIIETHII OCTaBaJHCh
OTHOCHUTENHHO ycTounBeIiMU [13, 14, 18].

[Ipu BBICOKOW MEXKroJOBOH W3MEHYMBOCTH B ropax pPEruoHa OTHOCHTEIBHO CTAOMJILHBIMU 3a
MOCIIC/IHAE TIOJIBEKA OCTaBAJIKMCh M CpPEIHHE MHOTOJIETHHE 3HAUEHHS XapaKTePUCTHK CHEXHOTO
nmokpoBa. [IpogomKuUTeNsHOCTh TEepHoNa C YCTOWYHBBIM CHEXHBIM IMOKPOBOM B Pa3HBIX paiioHax
Tsap-1llans 3a mocneqHue AecATHIETHS COKparwiach Ha 7—12 mmei [13, 18, 19]. MakcumanbHast
BBICOTa CHEXHOTO TIOKPOBA B ropax, Cy/s MO JaHHBIM CTaHIUN THIPOMETEOPOIOTHIECKOTO MOHHUTO-
puHTa, 33 YKa3aHHBIA TIEpHO COKpaTuiach He Oosee yeM Ha 10 cm [18], a Ha CeBepHoMm Tsub-11lane,
Ha BbIicoTax Oonee 3500 M (Ha cranmuu «Jlegauk TyrOKCy»), TpeHI €€ M3MEHEHUU 3a TOCICIHUE
JleCATUIICTHUS HE BBISIBICH BoBce [19].

Heckonbko nydme wccnemoBaHa cOBpeMeHHas AWHAMUKH oieneHeHus: Tsaup-lllans. 3a mo-
CIeNHHE MecATUIeTHs A psaga 6acceitnoB Tstab-111ans cocTaBlieHB HOBBIE KAaTAJIOTH JISTHUKOB [6, 8,
13, 20-27]. B coueraHuu c pe3yjapTaTaMy NaJEOITISIIUOJIOTUYECKUX, JINXEHOMETPUUYECKUX |
JIEHAPOXPOHOJIOTHUECKUX HCCIEOBAHUN 3TO TIO3BOJIJIO BBIIONHUTH PETPOCIIEKTUBHBIN aHAN3
n3MeHeHn! oneacHeHus Tsup-11ans co Bpemenn okondanus Maoro Jlegaukosoro mepuona (LIA) B
cepenune XIX B. [28-30]. CormacHo 3TUM OIleHKaM OOIIas IJIOMAaah OJICICHCHUS Ha BHEIIHUX XpeO-
tax Tsap-1llans B xonie LIA Obuta Ha 50-90% Gonbliie B cpaBHEeHUU ¢ coBpeMeHHoH [13, 30], Torma
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KAaK BO BHYTPUTOpHbIX paiioHax TsHp-IllaHs muomans oneneHeHus ¢ cepeaunbl XIX B. COKpaTuiach
Bcero Ha 3—7% [31]. B 3HauuTenbHON Mepe MEHbIIass 4YyBCTBUTENBHOCTh JIEAHUKOB BHYTPUTOPHBIX
paiioHOB K M3MEHEHUSIM KIIMMaTa OOBSCHAETCS Pa3INIUsIMH aOCONFOTHOM BBICOTHI TPAHUIIBI TATAHUS
neaankoB ELA: Ha mepudepuiinbix xpedTtax ona cocrabister 3550-3600 M, Torma kak Ha xpedTax
BHYTPUTOPHBIX paiioHOB TsHb-11ang ona nqocturaer 4500 M [13, 32].

B Teuenne 1950-x — mayana 1970-x rogoB jenHuku TsHab-1llaHsg ocTaBaliCh B OTHOCHUTEIHHO
YCTOWYMBOM COCTOSIHWHM, XOTS M B JTOT IEPHOJ OTPUIATENBHBIH OajaHC MX Macchl Mpeodiajall.
Pe3koe yckopeHue mpoleccoB Aerpajialiii JIEIHUKOB BO Bcex paiioHax Tsanb-llaHs mposBUIOCH C
Havana 1970-x romom [6, 8, 15, 19, 21-24, 33-36]. DTO0 OCOOCHHO SPKO MPOSBUIOCH B JMHAMUKE
KyMYJISITUBHOTO OajlaHCa MAacChl JIGTHUKOB, BXOJSIIMX B CETh MHPOBOW CIIy’KObI MOHHTOPHHTA
nennukoB WGMS. Cpeanwuii rogoBoil 6ananc maccel ¢ 1969 mo 1994 r. cocraBui (M BOJHOTO 3KBH-
BajieHTa B rox) — 0,57 Ha nennuke AOpamona, —0,55 Ha negnuke KapaOarkak, —0,49 Ha nemHuke
Tytokey, — 0,31 na negnuke ['omy6una u —0,17 Ha nexauke Urumgqi Nel [13, 37].

Hcxoanble 1aHHble U MeToAbL. VccrnemoBaHus TUHAMHKE OJIEACHEHWS OCHOBAaHBI HA CpPaBHU-
TETbHOM aHaJM3€ JAaHHBIX KaTaloOTOB JICTHHUKOB TpeX IJIABHBIX JIETHUKOBBIX cHucTeM bankami-Ana-
KoJIbCcKOTO Oacceiina — Mneticko-KyHreiickoii (o cocrosHuto Ha 1955, 1975, 1979, 1990, 2008 r.) n
JKetricyckoii (1o coctostHIo Ha 1956, 1974, 1990, 2000, 2011 rT.), pacnoio’keHHBIX Ha Ka3aXCTaH-
CKOM TeppHUTOpHH OacceifHa, a TakKe KaTajJoroB JEeAHUKOB BepxHe-Mneickoil 1eTHUKOBOUW CUCTEMBI,
PACTIONIOKEHHON Ha TEPPUTOPUM KHUTAWCKOW wacTu OaccediHa p. Mie, COCTaBICHHBIX HAMH I10
kocmuueckuM cHuMKaMm Landsat 2000 u 2008 rr. (bacceitabl pek Koprac u Kamr cooTBeTcTBEHHO) 1
2011 r. (moJHBIN KaTaJlor JIEAHUKOBOM CHCTEMBI). JlOMOMHUTENBHO MBI HCIIONIB30BAIN JaHHbIE JIBYX
KUTalCKUX KaTaJoroB JEAHUKOB BepxHe-Wneickon J€JHUKOBON CUCTEMBI — MIEPBOIO IO COCTOSHUIO
Ha 1963 r. [38] u BTOpOTO, COCTaBIEHHOTO MO KOocMHUYecknM cHuMKaMm Landsat Thematic Mapper
(TM)/Enhanced TM Plus (ETM+) 20062010 tr. [26]. [TomHas nHDOpMAITHI O TaHHBIX YIIOMSHYTBIX
KaTaJoroB JIEIHWKOB C XapaKTepUCTHKOW HCIIOIB30BAaHHBIX MAaTepHaoB a’podOoTOChEeMKH (i
KaTaJoroB, COCTaBJIeHHBIX 10 1990 r.) mubo kocmudeckux cHUMKOB (¢ 2000 T.) ¥ onmMcaHUEeM METO-
IUKA ¥ TOYHOCTH OmpereNeHNs] MOpP(POMETPUIECKIX XapaKTEPUCTHK JIeTHWKOB MpHUBEAEeHA B pabo-
Te [39].

T'oBOpst 0 TETHUKOBOM CTOKE, OTMETUM, YTO MBI IPUACPKUBAECMCS CONCP KAHUS TIOHSITHS «JICIHU-
KOBBIH CTOK», 3aKpEIUIEHHOTO B TIIALMOJIOTHYECKOM cioBape [40], cormacHO KOTOpOMY Moj JIeIHH-
KOBBIM TIOHUMAETCSI «CTOK TaJIbIX BOJ CHeTa, (pMpHa ¥ b4, a TAKXKe KUIKUX 0CaIKOB, TOCTYAFOIINX
B PCUHYIO CETh C MOBEPXHOCTH JICAHUKA». B TakoM MOHUMAaHUU JICTHUKOBBIM CTOK CKIIAIBIBACTCS W3
CYMMAapHOTO CTOKa C IUIOMIA/IN JISAHUKA OT TasHUS CHera W (UpHA B OONACTH NMUTAHUSA, TassHUS CHEra
Y JIbJ1a Ha s3bIKe (B 00MacTH abisiun), OAJIEAHUKOBOTO TasHUS JIb/]a HAa KOHTAKTE JIEA—JI0KEe U CTOKa
KHUJIKAX OCAJIKOB, BHITIABIINX Ha MOBEPXHOCTH JIETHUKA B Tiepro abmsauun. [Ipy 3ToM BemuunHa CTOKa
OT TOJJICIHUKOBOTO TasHUs Ha 2—3 TMOpsIKa MEHBIIE JTH00H IPYrodl COCTaBISAIONICH JICTHUKOBOTO
CTOKa | ITOATOMY B pacdeTax CyMMapHOTO JISAHMKOBOTO CTOKA HE yUnuThIBaeTCs [24, 41].

B mammx ucciegoBaHUSAX BENIWYMHA JIETHHUKOBOTO CTOKA OT TasHHUS MHOTOJIETHETO JIbJa OIpe-
JIeNIsIach Kak oTepH 00beMa JibJia B BOJJHOM 3KBHUBAJICHTE 32 TIEPUOJT MEXY MPEIbIIYyIIeH U mocie-
IyIOIeH KaTanoruzanued JeTHUKOB. TakuMm o0pa3oM, MBI ONEPUPOBAIHA JAHHBIMH O JIEAHHKOBOM
CTOKe, C(hOPMUPOBAHHOM TOJBKO BCIIEICTBHE TAasTHUS MHOTOJIETHHX 3aIacoB JibJa 0e3 ydera CTOKa C
MOBEPXHOCTH JIEIHWKAa OT TasHHUS CE30HHOTO CHEXHOTO IMOKPOBAa M JKMIKHX OC3JKOB 3a MEPHOJ
a0JIAIHAN.

[TonupIit (cyMMapHBIN) JETHUKOBBIM CTOK PAacCUWTaH HAa OCHOBE YCTOMYHBOTO COOTHOIICHHS,
cornacHo koTopoMy 30% 00IIero croka ¢ JieJHUKA MPUXOIAUTCS HAa CTOK OT TasHUS MHOTOJIETHETO
npaa, a 70% — Ha CTOK BCEX APYrHMX KOMIIOHEHTOB JIEIHUKOBOI'O CTOKA, MOAABIISIFOIIAS 9acTh KOTO-
poro ¢GopMHpyeTCs TadbIMH CHETOBBIMH BOJAMH W JXKUAKHUMH OCaJKaMH Ha IUIOMIA[h JIEAHWKA 3a
nepuo]| abisui. DTH COOTHOUICHUS IMOJYYEHBI MO AaHHBIM MHOTOJETHEr0O MOHHUTOPHHTA OamaHca
Macchl Ha nenHukax Tyrokey B Mne Anatay u Illlymckoro B XKetricy Anatay [24, 36, 42].

Pacder moHOTO JIEIHUKOBOTO CTOKA BO3MOYKEH TaK)Ke Ha OCHOBE OOHapyKeHHOH ere B 20-X ro-
JlaX TPOIIIOT0 BeKa TECHOW CBS3M CYMMAapHOW a0iiamuu A ¢ TeMIlepaTypou Bo3ayxa. B rismuomnmoru-
YEeCKHX MCCIICAOBAHMAX IHUPOKO MPUMEHSIETCS CBA3b CYMMapHOU aOJsIUU cO cpellHei JeTHeH (MIOHb-
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aBryCT) TeMIrepaTypoil Bo3ayxa t; (°C) Ha BBICOTE TpaHHWIBI TUTaHUs, BeIIBIeHHAs A. H. Kpenke u
B. I'. XonakoBeM [43]:

A=(t,+95). (1)
3HaueHwus t,; Ha BHICOTE TPAHUIIBI TUTAHHS PACCUUTHIBAIOTCS 110 (OopMyJie
t,=t—y-AH-At,, ()

rae t — cpegHss JIETHSAS TeMIepaTypa Ha omopHod MereoctaHnuu, °C; Y — BEpTHKAIBHBIA TeMIepa-
TypHbIil rpagueHT, °C/kM; AH — pa3HOCTb BBICOT TpaHUIBI MMTAHUS U ONOPHON METEOCTAHINH, KM;
A t, — TemmepaTypHBIH CKa4OK IMPH MEPEexoJie C HEeIETHUKOBOW MOBEPXHOCTH HA JISAHUK, MPHHATHIA
paBHBEIM —1,0°C.

Hna Wneiickoro u JKerbicyckoro AmaTay NOJMy4YeHBI pacdyeTHbIE YpaBHEHHUS, aHAJOTHYHBIE
3aBucumoctH (1) co cnenyromumu napamerpamu [24, 36]:

A=(t,+11,83). 3)

IIpu sTOM anst ompeneneHus 3HadeHus t, B Meiickom Ajnaray npuHsITa CpeqHss JETHSS TeMIle-
patypa 3a Maii-ceHTs10pb. OTHOCHTENbHAA omMOKa pacyera 3HaYeHUs1 A 1o Gopmyiie (3) cocTaBiseT
13,2% [24, 36].

Bxiran negHWKOBOTO CTOKa B CYMMAapHBIH PEYHOW CTOK ONPEAETSUICS COMOCTaBICHHEM IOTEPh
JIEAHUKOBBIX PecypcoB (00beM JIbAa B BOJHOM DJKBHBAJICHTE) 3a TEPUOA MEXIY MNPEAbIaymeld u
MOCTIeAYIONIeH KaTaJorn3anrel JeAHUKOB C PEUYHBIM CTOKOM, HU3MEPEHHBIM B IYHKTAaX PEKHMHOTO
THUAPOJIOTHYECKOTO MOHHTOpHHTa Kasruapomera 3a TOT e meproj. Bcero Mcmonp30BaHbl JaHHBIE 110
16 THOPOIOTHYECKUM CTBOpaM Ha pekax bankami-Anakoiasckoro OaccelfHa, pacmoIOKCHHBIM Ha
BBIXOJIE PEK U3 TOp A0 3a00pa BOABI Ha XO3SHCTBEHHBIC HYKIBI.

B Hammx uccrieoBaHUSX HCIIONB30BAaHBI JAaHHBIE O TUIOIAAN OTKPBHITOW YacTH JIETHUKOB (UHC-
THIIA J1e1), BKIIOYAs MaJIble JIGTHUKH Momaasio MeHee 0,1 kM. OTMETHM, 4TO 10 BCEM IHAPOMETPH-
YeCKUM I10CTaM, JaHHBIE KOTOPHIX HCIOIb30BaHbl B HAIIUX MCCIEA0BAaHUIX, MBI HMEIH HEMPEPBIBHbIE
PSAABI U3MEPEHHOTO CTOKA 32 BECh MEPHOJ] MOCIeI0BaTeIbHON KaTaJorH3aliy JeJHHKOB ¢ 1955 mo
2011 1. [44].

Pe3yabTaTthl u ux obcy:xaenue. OOuiee npeacTaBiIeHUe O XapakTepe U3MEHEHUH OJeIeHeHUs
peruoHa MOXHO COCTaBHUTH 10 JaHHBIM MOHUTOpPUHTA OanaHca Macchl tequuka LlenTpansubiii Tyrok-
CYWCKHII — OHOTO W3 OMOPHBIX B CeTH MHUpPOBOH cirykObl MOHUTOpHHTa JegHukoB WGMS ¢ mpo-
JIOJOKUTEIIBHOCTBIO HEMPEPhIBHBIX HAOJIIOICHU OanaHca Macchl Oojiee 57 Jer.
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Pucynok 1- KymynsaruBHas kpuBas 6anaHca Maccel iegnuka Tyibikey 3a 1957-2015 rr.

Kaxk cnenyer u3 pucyska 1, ¢ 1958 r. Bmiots g0 Hagana 1970-x ro10B JIETHUK OCTABAJICSA B OTHO-
CHUTEJBHO YCTOIUMBOM cocTosiHUH. 3a 15 et — ¢ 1958 mo 1973 r. Benuuunsl 3uMHero 6amanca 10 pas
npebimrany 1000 MM u 8 pa3 rogoBoii 0agaHc MacChl OBLT TTOJIOKUTEINBHBIM.
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Cutyanus pe3ko u3MeHuach ¢ 1973 r.: 3a nsTh MOCIEAYIOIIUX JIET BEJIMYMHBI 3UMHETO Oananca
Maccel cokpaTtmiuchk ¢ 700 1o 300 MM BOJHOTO 3KBHBalieHTa (B.3.), & OTPHUIATENILHBIC OTKIOHEHUS
rOJI0BOTO OayiaHca yBENWYIIUCH B 6 pa3 10 -180 MM B.3. B 1978 1. — MakcuManbHOTO 32 BECh MEPHOJ]
HaOJFOICHWHA. 3aTeM TIOcie KOPOTKOTO MepHona crabmimuzanmuu Ha ypoBHE -600 MM B.3. OOIMIMM
TPEHJIOM HW3MEHEHHWI CTal0 COKpAIllEHUE OTPUIATEIBHBIX OTKIOHEHHWH T'0JOBOrO OajaHca MacChl,
MpojoJDKarolieecs MOHbIHE. Pe3koe n3MeHeHue OanaHca Macchl JeTHUKOB ¢ Hadana 1970-x romgoB
TATIAYHO 11 bankam-Anakoiasckoro 6acceitna [34] u Tsap-11lans B iemom [33].

HN3menenue neqHUKOBBIX cucTeM Bbankam-Ajiakonbckoro 0acceiiHa 3a mocjieHue JecATH-
Jetus. SIcCHO, 4TO JUIsl UCCIICIOBAHUI U3MEHEHHU OJICICHCHUS U PUYUH MEXK0aCCECHHOBBIX U MEXpe-
THOHANBHBIX Pa3iINuuil WX AWHAMUKA HAWOOJBIIWNA HWHTEPEC TMPEICTaBISIFOT AAHHBIE O COCTOSHUHU
OJICZICHEHUS LIEJIOCTHBIX JICTHUKOBBIX CUCTEM — COBOKYITHOCTH JICJHUKOB, OOBEIMHEHHBIX TEPPHUTO-
pueii ¢ o0IUMH B3aMMOCBS3SIMH C OKpYKaromiel cpenoit [45]. ccnenoBanne M3MEHEHHUN COCTOSIHUS
JIETHUKOBBIX CHCTEM COIMPSIKEHO C HEOOXOAMMOCTHIO €JMHOBPEMEHHOM KaTaJOTH3allMH JICTHUKOB
3HAYUTENBHBIX 110 TUIOMAAN PAfOHOB 32 pa3iMdYHBIC TOABI, pa3JelIeHHbIe TPOMEXYTKAMH BPEMEHH B
1-3 ngecsatunmervss kak MHUHMMYM. [[si OONBIIMHCTBA TOPHO-JICTHUKOBBIX DPAMOHOB MHpa TaKUX
JAHHBIX HET.

B sTo0#t CBSI3M TpeACTaBIAETCS MHTEPECHOM IOMNBITKA PacCMOTPETh BO3MOXKHOCTH OIIEHKH CO-
CTOSIHUSI OJICJICHCHUS 1IEJIOCTHBIX JIGTHUKOBBIX CHCTEM IO ITaHHBIM MOHHTOPHHTA OJICACHECHHS YacT-
HBIX OacceliHOB. CpaBHUTEIBHBIN aHAIHM3 TAKUX KAaTaJIOTOB, CONCPKAIINX XapAKTCPUCTUKHU JICTHUKOB
M0 COCTOSHHUIO Ha pa3Hble TOMbI MMOCIETHEr0 MONyBeKa, HE OCTaBIsIeT COMHEHHWH B yCTOHYHMBOCTH
COOTHOIICHHH TUTIOIIAAX OJICACHEHHS YaCTHOTO OacceifHa M IIIOMAaN OJICICHEHUSI COOTBETCTBYIOIICH
JIeTHUKOBOM cucteMsl [39, 46].

B tabmune 1 mpeacraBieHO M3MEHEHHE AONH TUIOMIATN OJICJCHEHHS OTIENBbHBIX PEYHBIX Oac-
CEHOB B CyMMapHOH IUIOIIAIM OJIEICHEHUS CeBEpHOTro ckiloHa Une Anatay.

Tabmuna 1 — i3MeHeHue oK TUIONIA M JISTHAKOB YaCTHBIX 0aCCEHHOB B CYMMAapHOM TUTOIIA IV JICTHUKOB
ceBepHoOro ckiiona Uieiickoro Anaray (y4TeHa JIMIIb [JI0UIa/{b OTKPBITOIN YacTH JISTHUKOB — «YUCTBIH JIe)

l'ox | Y3em-Kaprans: | Hlamanran | Kackenen | Akcaii | Kapraner | V. Anmartsr | K. Anmater | Tanrap | Ecux | Typren
1955 4,5 0,9 4,7 4,7 1,4 11,8 3,2 39,2 | 17,2 12,4
1974 4,6 1,3 5,7 5,4 1,3 11,1 3,0 38,2 | 16,8 12,6
1990 4,7 0,9 4,7 5,0 1,3 10,3 32 394 | 17,6 12,7
2008 4,6 0,8 5,0 54 1,4 10,1 33 39,2 | 18,3 11,9

Kax Bugum, ¢ 1955 mo 2008 r. mons miomiany oneqeHeHus 0acCeifHOB peK CeBEpHOIr0 CKIIOHA
Nneiickuii Anatay B CyMMapHOU IUIOIIAM BCEU JIETHUKOBOM CHCTEMBI MEXypeubsi Y 3biH-Kaprabr —
Typren npakTudecku He U3MEHIIAach. He M3MEHWITHCh 3TH cOOTHOIIEHUS B JKeThicyckoM AmaTay U Ha
Anrae [46]. Cyns no copepkanuto myOnukanuii [4, 47], onn ycroiumBbl U B ropax I[lamupa u 'nc-
capo-Aunas.

ITo naHHBIM yHmoOMSIHYTOM cepuu Kartajnoros JenqHukoB WMieicko-Kynreiickoit u Xertbicyckoi
JISTHUKOBBIX CHUCTEM C HCITOJIb30BaHHMEM aHAJIOTHYHBIX JAaHHBIX MO ojeacHeHuto Anras [48] u ['uc-
capo-Anas [4] uccrenoBaHa 3aBUCUMOCTh OIIMOKK pacyeTra IUIOMAAN OJIEACHEHUs BCeH JIeHUKOBOM
CHUCTEMBI TI0 TAHHBIM O TUIOMAAHN OJICACHEHHUS YaCTHOTO (KOHTPOJIBHOTO) OacceiiHa. DTa 3aBUCHUMOCTh
HOCHUT JKCIIOHCHITHAJIbHBIA XapaKTep, a IUIOMAdb OJICCHCHUS KOHTPOIBHOIO Oacceiina, paBHas 13—
14 xM?, sBistercst MIOPOTrOBOM: MOCHEAYIONIEeE YBEIUUCHUE TUIOMAIN €ro OJCACHEHUS TPAKTUICCKU HE
CKa3bIBACTCS HA BEJIUYHMHE OMMOKH pacueTa IUIONIAJH OJICICHEHUS COOTBETCTBYIOMIEH JICTHUKOBOM
cuctemsbl. [Ipu sToM ommbOka pacuera IUIOMAAN OJEACHEHHS JICTHUKOBOW CHCTEMBI MPU ILUIOIIATN
JIEAHUKOB 4YacTHOTO Oaccelna Ooiee 5 KkM> He npeBsimaeT £10% u coxpamaercs 10 £5 % u MeHee
TIPH TUTOMIA/IA OJIEICHEHU KOHTPOJIbHOTO OacceiiHa Oonee 10 KM’ [19, 39, 46, 49,]. YcToluuBOCTD
paccMaTpHBAEMBIX COOTHOIICHHH OTKPBHIBAECT BO3MOXKHOCTH IIJISI OPTaHWU3AIMH OIIEPATUBHOTO MOHU-
TOPHHTA COCTOSIHHSI JICITHUKOBBIX CHUCTEM: OIICHUB ILIOIIAIhL OJICICHEHUSI KOHTPOJIBLHOTO OacceifHa u
3Has €€ JIOJIF0 B CYMMapHOH TUIOIIA/IH JISTHIKOB BCETO paiioHa (JIMO0 Tpymibl 6acCeiHOB), HECIIOKHO
paccUMTAaTh IIOMAEL OJICACHEHHSI COOTBETCTBYIOIICH JIETHIKOBON CHCTEMEL.
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OTOT pes3nbTaT HCIOIb30BAH HAMHU Ui OLICHKU IJIOIIAAM OJECACHEHHUS Ka3axXxCTAaHCKOM 4acTH
XKetricy Anaray mo cocrosauio Ha 1979 u 2008 rr. u Bepxne-Mnelickoll TeAHUKOBON CHUCTEMBI 11O
cocrostHMIO Ha 1956, 2000, 2008 rr. [39]. C yyeToM 3TUX pe3yNbTaTOB MBI MOJYYHUIH BO3MOKHOCTD
UCCIIeIOBaTh M3MEHHEHs TpeX TIJIaBHBIX JIGAHUKOBBIX cucTeM bankam-Amnakoibckoro OacceiiHa —
Wneiicko-Kynretickoii, JKeTbICycKO#, pacmojoXeHHBIX B Ka3axCTaHCKOKOW dYactu OacceiiHa, W
Bepxue-Unetickoii — Ha TeppUTOPHH KUTaCKOM YacTH Gacceitna p. Mne (pucyHok 2).
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Pucynok 2 — TeppuTopust Hcce0BaHMI U paclpeielIeHUe TIaBHbIX INIIHATBHBIX CHCTEM

HroroBsie pe3ybTaThl OLICHKA U3MEHEHUH JICTHUKOBBIX crcTeM bakari-Aakoiasckoro 0acceii-

Ha TMPUBECHEI B Ta0uIe 2.

Tabnuna 2 — Mi3MeHeHue MI0Ia u JeHUKOBLIX crucreM F Bankaii-Anakoibckoro dacceina

Bacceiinbl pex Xapaxre- [Inomane OTKPBITOM YacTH JIETHUKOB, KM
(paiton) pucTHKa 10 COCTOSIHUIO Ha I'OJ
CeBepo-Uielickast JeJHUKOBAsI CHCTEMA
Cepeproro ciiona e Anatay Fonz 1955/56* | 1972/75 1979 1990 2000 2008 2011
F, xm 287,3 240,4 228,4 204,7 182,6 172,0
JKeTpicyckas JeJHUKOBAs CHCTEMA

Koprac, Ocex (Osksi) Ton ; 1956 1972 1979 1990 2000 2008 2011

’ F, xm 228,4 194,1 178,2 158,6 135,8 133,6 | 120,1
Kaparan (3amaaHerii) F, kv’ 202,6 176,0 167,4 159,3 131,9 125,6 113,2
Byiien, Akcy, Jlenicu (CeBepHblii) F, KM 294.6 2453 241,2 2221 200,7 181,0 181,4
Tenrek, blpraiiter (BocTounstii) F, km° 88,4 83,8 76,0 72,0 59,6 57,0 50,4
Bcero F, km° 814,0 699,2 662,8 612,0 528,0 | 497.4 | 465,1

Bepxue-Uneiickas negHukoBas cuctema

Bacceiinsr pek (paiion) Toxn 1962/63 2000 2008 2011
Koprac F, KM® 62,32 41,7 32,2 31,6
Kam F, kv’ 4237 336,9 316,8 311,5
Kionec F, kM’ 97,4 69,02 57,5 56,60
Koxkcy F, km° 439,3 342,0 314,3 309,1
Tekec F, kv’ 1039,8 789,91 709,3 697,4
Bceero F, KM® 2062,5 1579,5 1430,1 1406,2
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Ha pucynke 3 comocTaBieHb U3MEHEHHsI TUTOMIAIA OTKPBITON YacTH JICTHUKOB TPEX OCHOBHBIX
JIETHUKOBBIX cucTeM bankam-Anakonbckoro 6acceiina — CeBepo-Uneiickoit, XKetpicyckoit u Bepxhe-
Wnetickoii. TeMmbl cokpalieHus IIoNaau UX ojieieHeHus B cpeanemM ¢ 1955/56 o 2008 r. cocraBum
0,76, 0,75 1 0,73 % B roJl COOTBETCTBEHHO.
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Pucynok 3 — M3meHeHue mioniagu OTKpBITON YacT JieTHUKOB bankai-Anakonbsckoro 6acceiina.
JlennukoBele cuctemsl: / — CeBepo-Uneiickas, 2 — JKetbicyckas, 3 — Bepxue-Unetickas

CpaBHUTENBHBIA aHAINU3 JIAHHBIX YIMOMSHYTHIX KaTaJIOrOB JICIHWUKOB BBHISBIJI OIPEICIICHHBIC
Mexk0acCeHOBbIE pa3IMyusl: MaKCUMAalbHBIE TEMIIBI IOTEPH MACCHI JIGTHUKOB XapaKTepHBI IS OJle-
JIEHEHHS F0)KHBIX MaKPOCKJIOHOB TOPHBIX XpeOTOB, @ MUHUMAIBbHBIE — /IS OpOTpaduIecKn 3aKPBITHIX
OacceliHOB BOCTOYHOU opueHTaruu [19, 39].

[TomydeHHbIe pe3yabTaThl MO3BOJSIIOT 3aKIIOYHUTH, YTO, HECMOTPS Ha CYIIECTBEHHBIE MekOac-
CefHOBBIE pasiNuus, OJieICHEHNE BCEX TPEX JICTHUKOBBIX cucTeM OacceifHa p. e kak B mpegenax
Kazaxcrana, Tak U Ha TeppuTopuu Kurtas u3MeHsAETCS JUHEHHO C ONM3KUMHU 10 BEIMYUHE 3Haue-
HUSMU TPEHNIOB. Pa3nuumsi B TeMmnax Jaerpajaiuy OJICACHCHUS HEBEIUKU M OOYCIIOBJICHBI, MPEKIC
BCET0, OPHEHTAIMeil MAaKPOCKIOHOB TOPHBIX XpeOTOB M MOJIOKEHHEM paiioHa B ropHOi cucteme. Ha
MaKpOCKJIOHaX XpPEOTOB IOYKHOW OPUEHTAIIMM TEMIIbl JIErpajallii OJICACHECHHUS 3a COIMOCTABUMBIC
MIEPUO/IBI CYIIECTBEHHO BBIIIC, YeM Ha MAaKPOCKJIOHAX CEBEPHON OPUCHTAIIMU, & MUHUMAJIBHBIC TEMIThI
JIeTpajialliil JIeTHUKOB MPHUCYIIA BHYTPUTOPHBIM pailoHaM U OoporpadHuyuecKy 3aKphITHIM OacceiiHam
BOCTOYHOM mepudepru TOPHBIX CTPaH.

JletTHMKOBBIH CTOK. Pe3ynbraThl OmpeneneHus JICAHUKOBOTO CTOKa PEK CEBEPHOTrO CKIIOHA
Uneiickoro Anaray mpeicTaBiieHbl B TaOnuile 3, W3 JaHHBIX KOTOPOW clemyeT, 4To no0aBka K ped-
HOMY CTOKY BCJIEJICTBHIE TasHUS MHOTOJIETHETO JIbJIa HEBEJIWKA W COCTaBIsAeT 3adacTyio menee 10%,
YTO COMOCTABUMO C MOTPENTHOCTHIO M3MEPEHUS pacxoia BOAbI Ha TOpHEIX pekax [50, 51]. Benmnuuna
3TOW M00aBKH BO3pPACTacT MPOIOPIMOHAIBLHO CTENEHH OJIeICHEHHUS OacceliHa, HO Naxe B MEPHOJ
HauboJiee MHTCHCUBHOM Nerpajalnuy JeIHUKOB B cTOke pek Tanrap m Ecuk HanOombIIel CTETIeHBIO
onezieHeHus bacceifHa Ha BBIXOJIE peK M3 TOp OHa JUIIb npubimxanack k 20% (tabmuma 3).

Jlonst cTOKa OT TasiHUS MHOTOJISTHETO JIbJIa B CYMMapHOM PEYHOM CTOKE 3a TOJ B TEUCHUE BCETO
MepUoia CHUXKANIACh, CIIEAys COKpallleHHIo TuTomamu abisiuu. B cpemHem 3a mepuwon c¢ 1955 mo
2008 r. B 3aBHCHMOCTH OT CTEIICHH OJIeIcHCHUs OacceliHa oHa u3MeHsuachk oT 4,5% B Oacceline
p. Kumu Anmater no 15,8% B Oacceitne p. Tanrap, a B cpelHEM 1O BCEMY CEBEpPHOMY CKIIOHY xpeOTa
B Mexaypeube YikeH Anmmatel — Typren cocraBuna 9,4%. XapakTepHO, 4TO HaWMEHBIIEE COKpa-
IEHUE JICTHUKOBOTO CTOKA MpHUCyIIe OacceiiHaM ¢ HanmOOJNBITUMHU 3HAYCHUSAMH KO3 (HUIIIEHTa OJIe-
nenenns Ky (6acceiinel pex Tanrap u Ecuk) (cM. Tabaumy 3).

CornacHo JJaHHBIM TaOJIUIEI 3, HANMOOIBIIUI BKIIA]] OT TassHUS MHOTOJICTHUX 3aIlacoB JIbJa B TO-
JIoBOK CTOK Habmomancs ¢ 1955 mo 1974 r. B sror meprnon BHICOKHN JIGTHUKOBBIA CTOK TOJAEP-
KUBAJICS HAMOOIBIIIEH 3a MOCTIeTHNE TT0JIBEeKa TUTOMAABI0 OJIEICHEHHUS.
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Tabnuna 3 — J1oi1s TIETHUKOBOTO CTOKA B TOJJOBOM CTOKE pek Mielickoro Anaray Ha BBIXOJE PEK U3 TOP

Kosdpdumment Jlons cTOKa OT TastHUS JloJ1s1 IOJTHOTO JIEAHUKOBOT'O CTOKA
Pexa TMiomans | OICACHEHMs MHOTOJIETHETO JIbJIa B CYMMAapPHOM, B CyMMapHOM,
Gacceiina OacceitHa % 3a nepuon % 3a nepuon
Km? 1955 | 2008 1955- | 1975- | 1991- | 1955- [ 1955- | 1975- | 1991- 1955-
1974 1990 2008 2008 1974 1990 2008 2008
Y. AMaTel 280 12,1 | 6.2 107 | 106 | 07 72 357 | 355 2.3 23,9
r. ATMaThl
K. Anmater —
120 7,9 4,8 7 4,2 1,5 4,5 23,4 13,9 5,1 15,1
r. AnMarsl
Tanrap — 444 253 | 158 18 20,9 9,4 15,8 60,1 69,8 31,3 52,7
r. Tanrap
Ecmx — 256 19,3 12,3 18,4 10,2 8,4 12,6 61,2 34,1 28,0 42,1
r. Ecux
Typren - 614 | 58 | 33 | 124 | 77 | 09 | 71 | 414 | 257 | 29 | 236
c. Typren
Cpennee 13,3 10,7 42 9,4 44 .4 35,8 13,9 31,5

B mocnenyromemM BCIEACTBUE OBICTPOTO COKPAICHHUS IUIOIAAM OTKPBITOM YacTH JICAHUKOB C
MHTEHCUBHOCTBIO 0K0JI0 0,8% B rox [19] neqHUKOBBI CTOK, HECMOTpPSI Ha COXpaHEHHE TEHICHIINU
TIOBBIIICHNST TEMIIEpaTypsl BO3/AyXa B TEpUON abNAIUH W SBHO ITOJIOKUTENBHBIM TPEHI 3UMHETO
bamanca maccel [24, 46], HEYKIOHHO COKpamaics. B 1ie1oM TuHaMuKa JISTHUKOBOTO CTOKA MPaKTH-
YECKU TMIOBTOPSET BBISIBIICHHBINA PaHEe XapaKTep U3MCHEHUN TEMIIOB COKPAILEHUS TUIOINAIN OTKPBITOM
yacTu JeaHuKoB [19, 34, 52].

PaccMoTpeHHbBIE pe3ybTaThl MO3BOJISAIOT 3aKJIIOUUTh, YTO JOJS CTOKA OT TasHUS MHOTOJICTHErO
JbJIa B CYMMapHOM T'OJIOBOM CTOKE PEK CEBEpHOr0 MaKpockioHa Mielickoro Anaray HCYUCISETCS
TIEPBBIMHU €AMHULIAMU TIPOIEHTOB M HE SBJSIETCS ONMpEeNsiomel B GOPMUPOBAaHUH PEYHOTO CTOKA.
Jlump B Havaje paccMaTpHBAEMOTo TIEPHOJA U TOJIBKO B OacceiiHax ¢ HanOOIbIHIM KoddpuimenTomM
oJiefieHeHUs oHa mpuoImKanack k 20%, B mepuoy xe ¢ 1991 mo 2008 . 1 371€Ch OHA COKpaTHIIaCh 10
8-9% (cm. Tabmuiry 3).

Kak cnemyer n3 maHHBIX TaOMUIBI 3, AONS IOJNHOTO JIEIHWKOBOTO CTOKAa, PACCUMTAHHAS IO
YIOMSIHYTOMY BBIIIIE COOTHOIICHHUIO, B CPEIHEM IO PAacCMAaTPUBACMON TEPPUTOPUU H3MEHSIIACh OT
44% B 1955-1975 rr. 1o 13,9% B 1991-2008 rr. B cpennem ¢ 1955 mo 2008 r. B paccMaTpuBaeMBbIX
OaccelfHax 3Ta 10711 U3MeHsnIack oT 15 10 23% B GacceliHax ¢ MUHMMAalbHBIM 3HaueHHeM Ky (Kumm
Anmarel, Typren) no 42 u 53% B OacceiiHax ¢ HanOonbmKMMH 3HaYeHUAMU Ky (Ecuk n Typren coot-
BETCTBEHHO) MIPU CpeHei mo BceM Oacceitnam 31,5%.

3HaYNTENFHO MHASI KAPTHHA CKIIAABIBAETCS MPHU PACCMOTPEHUH IO JIETHUKOBBIX BOJ B PEUHOM
CTOKE 3a BETETAI[MOHHBIN niepuoy (Tadbnuma 4).

Tabmmna 4 — Jo71s TeAHUKOBBIX BOJ 38 BETETAIIMOHHEIN ITepHOA (anperb—CeHTIOPb)
B CYMMapHOM PEYHOM CTOKe pek Mie AnaTtay Ha BBIXOJE PEK U3 IOp

Jlonst cTOKa OT TasHHUA MHOTOJIETHETO JIba Jlost TIONHOTO JIETHUKOBOTO CTOKA
Pexa, cTBOP B CyMMapHOM, % 3a HepUoJ B CyMMapHOM, % 32 Iepuoj,
1955-1974 | 1975-1990 | 1991-2008 | 1955-2008 | 1955-1974 | 1975-1990 [1991-2008( 1955-2008

Y. Anmarsl 15,7 15,8 1,0 10,5 52,4 52,5 34 35,0
K. Anmatst 9,8 5.8 22 6,4 32,8 19,5 7,2 25,2
Tanrap 24,1 28,0 12,5 21,1 80,5 93,4 41,7 70,5
Ecux 25,3 14,3 11,3 17,4 84,4 478 38,4 58,1
Typren 15,9 10,0 1,1 9,1 53,0 33,7 3,7 30,2
Cpennee 18,2 14,8 5,6 12,9 60,6 49,3 18,9 43,0
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3nmech A0S CTOKAa OT TasHUS MHOTOJIETHErO JibJla B Hadaje paccMaTpHUBaeMOro Iepuojia Co-
CTaBJIsJIa B CPEJHEM IO CEBEpHOMY CKJIIOHY xpebrta 18% u cokpartunack a0 5,6% K KOHIy mepuoaa
npu cpeanert 3a 1955-2008 rr. 12,9%. [lons ke MONMHOTO JEAHUKOBOIO CTOKA B CYMMapHOM PEYHOM
3a BETCTAIMOHHBIN TIEPHOJ] U3MEHsIach COOTBETCTBEeHHO OT 60,6 10 49,3% , a B cpemueMm 3a 1955—
2008 rr. mo Bcem Oacceiinam coctaBuiia 43%.

CxopHas TUHaMUKA JISTHUKOBOTO CTOKA XapakTepHa U mis JKetbicyckoro Amaray (TaOmuisl 5, 6).
Kak um B Une Amaray, MakCUMaJIbHBIN JIGTHUKOBBIN CTOK HaAOJIOMAjCs 37eCh B Hadajle paccMaTpu-
BaeMOT0 Mepuoja, Korjaa IUIOManb OJe/IeHeHUs] ObUla HauOOoJNbIICH, U HEYKIOHHO COKpamiaics B
nocneaytonieM (tadbmunpt 5, 6). OTMETUM, YTO POJIb JISTHUKOBOTO CTOKA B CYMMapHOM PEYHOM B
XKetpicy Anartay 3HaUMTENIHLHO MEHEE BbIpakeHa, Hexenu B Mie Anaray. Jlaxke B CTOKe 3a Berera-
III/IOHHI)Iﬁ nepruoa A0Jid JICAHUKOBOI'O CTOKA 34€Ch IMPAKTUYECKHU B IBa-TPU pasa MCHBIIIEC B CCBECPHOM

Ta6n1/1ua 5— I[OJIH CTOKa OT TasgHU4 JIbJa OTKprTOfI HacCTH JICAHUKOB B TOJOBOM CTOKE PEK
3a1agHOro U CEBEPHOTO paﬁOHOB }KCTHCyCKOI‘O AnaTay

Jlomns cToKa OT TastHUSI MHOTOJIETHETO JIbJa J107151 OTHOTO JIEJHUKOBOT'O CTOKA
Pexa, criop B CyMMapHOM PEYHOM CTOKe, % 3a IepHOL B CYMMapHOM PEYHOM CTOKe, % 3a IepHo.
1956- [ 1973-] 1991- | 2001-| 1956- | 1972-| 1956- | 1973- | 1991- | 2001- | 1956~ | 1972-
1972 | 1990 | 2000 | 2011 | 2011 | 2011 | 1972 | 1990 | 2000 | 2011 | 2011 | 2011
Cegepnbiil pation
Jlericu — Jlencuuck 1,3 1,2 1,0 0,4 1,0 0,9 42 3,8 6,9 1,3 3,3 29
backan — Exuara 10,3 | 85 7,4 4,7 7,7 6,9 | 344 | 28,3 | 24,5 | 15,5 | 25,8 | 23,0
Akcy — [IxaHcyrypos 2,8 6,7 6,2 3,1 4,6 5,4 9,5 22,4 | 20,7 | 10,3 | 15,5 | 18,0
Capepikan — Capkanyg 12,0 | 4,2 4,8 5,8 6,7 4,9 | 40,0 | 13,9 | 16,3 | 19,2 | 22,4 | 16,2
Cpennee 6,6 5,5 4,8 3,5 5,0 4,5 22,0 | 17,1 | 17,1 | 11,6 | 16,8 | 15,0
3anaownwvui paiion
Ywmxe — Texenn 1,7 0,7 0,9 0,7 1,0 0,8 5,7 2,3 3,1 2,4 34 2,5
Kapoii —Texenn 5,2 4,4 4,8 5,5 4,9 4,8 17,3 | 14,6 | 16,2 | 182 | 16,3 | 16,0
Koxcy — Kokcy 3,9 34 2,9 2,7 3,3 3,0 129 | 11,4 | 9,6 89 | 10,9 | 10,0
Koxkran — Apantobe 1,1 2.4 2,6 1,7 1,9 23 3,6 8,1 8,8 5,7 6,4 7,6
Cpennee 3,0 2,7 2,8 2,6 2,8 2,7 9,9 9,1 9,4 8,8 9,2 9,0

Tabnuma 6 — J1071s1 TeTHUKOBOTO CTOKA B CTOKE PEK 3aMaJHOTO U CEBEPHOro paiioHoB JXKeTpicyckoro Amartay
3a BEreTallMOHHBIN IEPUOJ

Jloist cTOKa OT TastHUSI MHOTOJIETHETO JIbia JloJ1s1 HOJTHOTO JIETHUKOBOT'O CTOKA
Pexa, c1BOp B CyMMapHOM PEYHOM, % 3a NepHOJ B CyMMapHOM PEYHOM, % 3a NepHo
1956- | 1973- | 1991- [2001-| 1956- | 1972- | 1956~ | 1973- | 1991- | 2001- | 1956- | 1972-
1972 | 1990 | 2000 |2011| 2011 | 2011 | 1972 | 1990 | 2000 | 2011 | 2011 | 2011
Cegepubiil pation
Jlencu — Jlencunck 1,5 1.4 1,1 0,5 1,2 1,0 4,9 4,5 3,8 1,6 3,9 2,9
backan — Exnarma 14,1 | 11,5 9,8 6,1 | 10,4 9,2 47,1 | 38,2 | 32,5 | 20,4 | 34,6 | 23,0
Axcy — [Ixancyrypos 3,7 8,7 8,0 4,0 6,0 7,0 12,3 | 29,1 | 26,8 | 13,9 | 20,1 | 18,0
Capbixan —CapkaH 16,8 | 5.4 6,3 75 | 89 6,3 56,1 | 18,0 | 20,9 | 25,0 | 29,7 | 16,2
Cpenuee 9,0 6,8 6,3 45 | 6,6 59 31,1 | 22,4 | 21,0 | 152 | 22,0 | 15,0
3anaouwii pation
Ywmxe — Texenu 2,1 0,8 1,1 0,8 1,2 0,9 6,9 2,7 3,8 2,8 4,1 2,5
Kapoii — Texenu 6,1 52 58 6,5 | 58 5,7 20,5 | 17,4 | 19,3 | 21,6 | 19,4 | 16,0
Koxkcy — Kokey 4,6 4,1 34 32 | 39 3,6 155 | 13,7 | 2,8 | 10,6 | 13,0 | 10,0
Koxran — Apanrobe 1,3 3,0 33 2,1 | 24 2,8 44 | 10,0 | 10,8 | 7,0 7,9 7,6
Cpennee 3,5 33 3,4 30 | 33 3,2 1,8 [ 10,9 | 9,2 | 10,5 | 11,1 | 9,0
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paitone XKetpicyckoro Anatay u B 4—6 pa3 — B 3anagHoM (cM. TaOuuIp 5, 6). BepositHas nmpuynHa Ta-
KHUX Pa3JINYMii — B 3HAYUTEILHO OOJIBIICH CHEXHOCTH OCOOCHHO 3amajHoro padiona KazaxcraHckoii
yactu JKeTeicyckoro Amaray, rie cpeHHe MaKCHMAaJIbHbIE CHET03aIrachl B BEICOKOTOPhE MPEBBIIIAIOT
1000 mm [53, 54].

Bo Bcex paccmarpuBaeMbix OacceifiHax 10l BOJA OT TasiHUS MHOTOJICTHETO JIbJIJa B CyMMapHOM
TOJIOBOM CTOKE UCUUCIISIETCS MEPBHIMU SAMHUIIAMU MIPOIEHTOB U HE SBIISIETCS ONpeAestonie B Gpop-
MHUPOBAaHUM CTOKA PEeK pernoHa. Jlaxe cyMMapHbIi JICTHUKOBBIN CTOK C YYETOM €ro CHEeXKHOM COCTaB-
nsromied B 6acceifHax pek 3amaaHoil [kyHrapuu Bo Bce paccMaTpUBaeMble IIEPUOIBI COCTABIISII TN
okoJio 10% obrmiero o0beMa pedHOro Toka 3a rox (cMm. Tadauiy 5). B 3HaUNTENEHO MEHEEe CHEXHBIX
OacceitHax ceBepHOTo paiioHa JKeTsIcyckoro Ajatay JUIIh B TIEPHOJ HanOoJIee MHTEHCUBHOM nerpa-
naruu enaukoB (B aecstwietne ¢ 1991 mo 2000 r.) or npubmmxkancs k 20%.

B 3aBHCHMOCTH OT YpOBHSI CHEXKHOCTH COOTHOILEHHUSI CHETOBOM U JIEJOBOW COCTABIISIIOIICH Jea-
HUKOBOTO CTOKAa MOTYT CYIIECTBEHHO pa3inyaThcs. Uem OoJbIlle CHEXXHOCTh, TEM JOJbIIE, MPH MPo-
YUX PaBHBIX YCIOBHSX, JIEIHUK OCTA€TCS IOJ CHEKHBIM ITOKPOBOM, COOTBETCTBEHHO JIOJIS JIEOBOM
COCTABJISIIOIICH B CTOKE C JIGTHUKA COKpAIIAeTCA. DTU Pa3IHdus OTUYCTIUBO MPOSBISIOTCS MPH CPaB-
HEHHUH JAaHHBIX 110 pacCMaTpUBAaeMbIM paiioHam. OTHOCUTENbHAs OIS JETHUKOBOTO cToka (%/rom) B
MHOTOCHEXHOM 3alaJHOM paiioHe (6acceitn p. Kaparam) B paccmarpuBaeMble iepuosl B 1,3-2,2 pasza
HIXE, 9eM B HECpaBHUMO MeHee CHEeXKHBIX OacceitHax CeBepHoro JXKeTsicy AnaTay.

Jlons moHOTO JeTHUKOBOTO CTOKA B OacceliHax pek CeBepHoro JKeTricy AnaTay COMOCTaBUMA C
aHAJIOTUYHOH J0JIel TeTHUKOBOTO cToka B Une Anmartay. B Oacceifnax ke 3amamHoro paiiona XKeTsicy
AnaTtay OHa CYIIECTBEHHO HIKE M cocTapisieT Jmib 8—10%, mpotuB 44—14% 3a comocTaBUMEIE
nepuoabl B Mine Anaray. DT pa3nudusi OObSICHSIOTCS 3HAYUTEIBHO OOJbIIICH BOJHOCTBIO PEK 3ama/l-
Horo JKeTpicy AnaTay B CpaBHEHHH C BOJHOCTBHIO PeK ceBepHOro ckiioHa Mne Amaray. Jloms Tambix
BOJI MHOTOJIETHETO JIbJ]a B TOAOBOM cTOKe pek HOxHoro JKeTsicy Anatay Bo BCe MepHOIbI CYIIECT-
BeHHO MeHbIe 10%, a HaubombIIHe ee 3HAUEHNUS, B OTINYHUE OT IPYruX paiioHoB JKeTsicyckoro Ana-
Tay, XapakTepHbl 11 aecstunetus ¢ 1991 nmo 2000 rr.

B mepron Hanbosiee MHTECHCHUBHOM IETpalalliy OJICACHEHHS FOHOTO MakKpockiioHa JKeThicyc-
koro Amaray (1972—-1999 rr.) naxke MOJHBIHN JIEAHUKOBBII CTOK B CpelHEM TI0 paccMaTpHUBaeMbIM Oac-
ceifHaM COCTaBIIsUT JIUIB HeMHOTHM OoJiee 15%, a B cpeqHem 3a 19562011 rr. ve nocturan u 12% ot
roJIoBoro. B cTOKe e 3a BereTallmoHHBIN Tieproa B cpeaHeM 3a 55 et (1956-2011 r.) neqHuKOBBII
cTok coctaBisin 14% mpu makcumyme B 19,7% B necstunerne ¢ 1991 mo 2000 r. PaccmoTrpenHbie
pe3yibTaThl Hal0T OCHOBAaHUE YTBEP)KIATh, YTO CTOK OT TasHHUS MHOTOJETHETO JIbJJa U B YCIOBUAX
JKetpicyckoro Amaray He SBISETCS ONPEIEISIONUM B (HOPMHUPOBAHUHU THAPOIOTHIECKOTO PEXXUMa U
BOJIHBIX PECYPCOB.

Pe3ynbTaTsl COMPSHKEHHOTO aHAIN3a PA3HOCTHBIX MHTETPATBHBIX KPUBBIX CYMM OCAQJIKOB U CTOKA
pex Une u XKervicy Anaray HE OCTaBISIOT COMHEHHH B TOM, UYTO XapaKTEPUCTUKU PEYHOTO CTOKa
OTIPEIETISIOTCST HE CTOIBKO M3MEHEHHEM €ro JIeIHHKOBOW COCTABISIONIEH, CKOJIBKO M3MEHUYHNBOCTHIO
TOJIOBBIX CyMM OCaniKkoB [52].

Pacyer BTOpBIM CHOCOOOM TO3BOJISIET OICHHUTH JICAHUKOBBIM CTOK 33 KaXKIbIA T'OJl, ONEPHUPYS
3HAYEHUSIMH t, Ha OCpPEIHEHHOW 3a MHOTOJIETHE BBICOTE TPAHMIBI MUTaHHUA. Takwe OIpeeneHus,
BEITIONTHEHHBIE I pek Kazaxcranckoro JKetpicyckoro Anartay, omyOnuKoBaHBI [36], a W3MECHEHHS
TOJIOBBIX 3HAYCHUI JICAHHUKOBOTO CTOKA C CEBEpHOro ckioHa Wneiickoro Amaray mpeacTaBlICHBI Ha
pUCYHKe 4, IIe pacCUUTaHHbIE paHee 3HAYEHUs JIeIHUKOBOro cToka 3a 1931-1990 rr. [24] nononHeHb
HaMH 32 MOCJIeAYIONTUI TEPUOI.

Pe3ynbTaTel OICHKH MWHAMUKH JICTHUKOBOTO CTOKa B OacceifHax pek Wne Amaray m Kazax-
cranckol JKeTpicy Anaray He OCTaBJISIFOT COMHEHUI B TOM, YTO OOIIeH TEHACHIIMEH W3MEHEHUI JieI-
HUKOBOTO CTOKAa B pacCMaTpUBaeMOM pETHOHE 3a mociieanue 60 JeT sSBISETCS €ro COKpallleHHE,
COTIOCTaBUMOE IO CKOPOCTH C COKPAIICHUEM ILIOMIATH OJICACHCHYIS.

IIporHo3Hble U3MeHEeHUsI OJieJeHEHUs] U JeHUKOBOr0 CTOKAa. [IporHo3Hble OLIEHKH M3MEHE-
HUS JICMTHUKOBBIX CHUCTEM Ha OIDKailne NecSITHISTHS BBITONHEHBl Ha OCHOBE IMPOJOHTHPOBAHHS
BBISIBIICHHBIX JIMHEHHBIX TPEHAOB MX M3MEHEHHS 3a MPOILIBIE MOJIBEKAa B MPEAONI0KESHAN, YTO yCTa-
HOBJICHHBIC TCHJICHIIMU W3MCHCHHM KIMMATHYECKUX YCIOBHH COXpaHATCS B OJIDKaMIeH IMmepcrek-
TuBe. ITOroBBIC Pe3yabTaThl IPEICTABICHEI B TA0IUIE 7.
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Pucynok 4 — VI3MeHeHre ro10BbIX 3HAUEHUH JIEIHUKOBOIO CTOKA Ha CeBepHOM ckiloHe e Anartay
10 JJAHHBIM [24] ¢ nononHenue 3a nepuox ¢ 1991 mo 2013 r.

CornacHo 3TUM pe3yJbTaTaM MOAABISIIONIAsS 4acTh JieAHUKOB CeBepo-Mielickoil neqHuKOBON
CHUCTEMBI MOXKET MCYE3HYTh K KOHIy Tekymiero croserus (k 2080-2085 rr.), a omeaeHeHUe K-
Horo JKeTbICyckoro AJjaray, NpH COXPAHGHHH BBISBICHHOW CKOPOCTH jerpagamui 2.2 KM*/TOX
(0,97 %/rom), — k 2060 Tony.

AHAJOTMYHO TIPOTHO3HOE BpPEMs HCUYE3HOBEHHS JICTHHUKOB MOHTOIBCKOTO AuTasi, TIe COBpe-
MEHHBIA TEMIT COKpPAIIeHHs IUIOMAAN OJEICHEHHUS MPAKTUYECKH HICHTHYEH TEMITy COKpaIleHUs
iomany oneneHenns Cesepo-Uieiickoit u JKeTpicycko AnataycKol JETHUKOBBIX CHCTEM.

HamomHuM, 4TO TOT k€ TeMN cokpaineHus rromanau JeaHukoB (0,77%/ron) xapakTepeH u Jyis
Kazaxckoro Anras [55]. HecpaBaumo 6onee ycToiumBo oeaeHeHne Pycckoro Amnrasi, cpeqauii TeMI
COKpalI€HHUA IIomaan KOTOPOTO B IIATH pa3 HUXKE B CPABHCHUH C XapPaKTECPHBIM I OJICACHCHUA
BHEIIHUX XpeOTOB AnTaiickoi TopHOW cuctembl [56]. Ilpu ycrmoBum COXpaHEHHsI COBPEMEHHBIX
TEHJCHIINH W3MEHEHHs KIMMAaTHYECKUX YCIOBHHA B OynymieM oneneHeHwe Pycckoro Amnras mod-
HOCTBIO HUcUe3HET JInIhb K 2580 1. (cM. Tabnuity 7).

Ta6nuua 7 — U3Menenus 1ion@aay ojieaeHeH s JIEIHIKOBLIX CHCTEM

PacueTHast MIOIIAIb ONEICHEH s (kM) [0t MOJIHOTO
JlenHunkoBas cucteMa Bacceiinbl pex 110 COCTOSIHUIO Ha I'OXL HCYE3HOBEHUS
2030 2050 2100 2200 2500 JICTHHKOB
XKetbicyckas Bcex getripex paiioHoB 297 190 150 54 2080
Cesepo-netickas Mexaypeube 122 77 2085
V3bin-Kapranel — Typren

Bocrouno-ITamupckas Myxkey 1133 1090 983 2620
3anagno-Ilamupckas Cenpaapa 658 637 586 2730
Pycckuit Anrait O6s 750 680 540 120 2580
MoHurounbsckuil Anrait Eprtuc 120 100 80 60 30 2085

CoryracHO pe3ynbTaTaM MOJETHPOBAHMS, OCHOBAHHOM Ha M3BECTHON 3aBUCHMOCTH BEITUYHHBI
AKKyMYJISALUU/A0JSIUM OT CpPEIHEH JICTHeW TeMIepaTypbl BO3J1yXa Ha BBICOTE T'PAHHUIBI MUTAHUS
ELA, nenHukoBblil cTok pek Mouroasckoro Anras gocturan Makcumyma B 1970-1980-x ronax, a
3aTeM cokparaics [56].

Bausinue nerpaganum oJieleHeHUsl HA BOAHBIE pecypchbl. HecMoTps Ha 3HAYNTENBHOE COKpa-
IICHHUE JICITHUKOB, Ha (pOHE OOJNBIION MEXKTo/IOBOW M3MEHYMBOCTH CTOKA TJaBHBIX pek LleHTpanbpHO-
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A3HMaTCKOTO PEerHOHa €ro CpeIHHE MHOTOJICTHHE 3HAYCHHUS 3a IOCICTHUC NECATUIICTHS OCTaBaUCh
OTHOCUTEIBHO YyCTOWYMBBIMH. CyIIECTBEHHO HE H3MEHUJIOCh U BHYTPHUTOIOBOE pacIpeaeiicHue
PEYHOr0 CTOKa B TOPHO-JIEIHUKOBBIX OacceliHaxX. DTO JaeT OCHOBaHWE NPEINOI0XKHUTh HATUYNE He-
KOET0 KOMITEHCAI[IOHHOTO MEXaHW3Ma, 00eCTIeUnBIIer0 OTHOCUTENFHYIO YCTOWYHMBOCTh XapaKTepHcC-
THK CTOKAa B YCJIOBHSIX MPOJOJDKAIOLICHCS Aerpafalliil OJCACHEHUS U COKpAIICHUs JIETHUKOBOTO
CTOKa 3a IMOCIIeHNE TOJIBeKa. TakuM MeXaHU3MOM, 110 HaIlleMy MHEHHUIO, SIBJsIeTCs Bce Ooiee 3HAUH-
TenpHOE (10 Mepe MOTeIUICHHs] KIIMMaTa) y9acThe TalbIX BOJ MOA3EMHBIX JBI0OB B (hOpMHUPOBAHUHI
ctoka. CpaBHHUTEIBHBIN aHANW3 JaHHBIX MOBTOPHOH (OTOrpaMMETPUYECKONH ChEMKHU JICIHUKOB
Oacceiina p. Kumm AnMaTsl, BEIIOJTHEHHON HEMENKUMHU crienuaiuctamu B 1958 u 1998 rr., mokasan,
YTO TOTepU 00BEMa COBPEMEHHOH MOpPEHBI (TOrpeOCHHON YacTH JISTHUKOB) 3a YKa3aHHBIM MTEPHOT
coctaBmm 19% ot moteps 00beMa OTKPHITON YaCTH JICTHUKOB. JlOTIOTHUTETFHBIM UCTOYHUKOM KOM-
MEHCAIIMOHHOI'O0 CTOKA MOIJIM CTaTh Tajbleé BOABI KAMEHHBIX TJETYEPOB MU MHOTOJIETHEH (BEUHOM)
Mep3noTel [19, 34]. Ilo aTuM pe3ynbTaraM MOKHO ObLTO OBI 3aKJIFOYWTH, YTO C yUE€TOM IEHCTBHA
KOMIICHCAIIHOHHOTO MEeXaHN3Ma MOXKHO He OIacaThbCs TParundHOTO COKPAIEHHS BOAHBIX PECYPCOB Kak
CJIEICTBYSI TIPOAOIDKAIOIICHCS Aerpatanuu oeneHenus. Ho, Kk cojkaaeHuio, IpakTHIeCKH HEM3BECTHEI
3arachl MOA3EMHBIX IIBIOB, a CJIEe0BATEIbHO, HEM3BECTHO, HACKOJIBKO YCTOWYHB MCTOYHUK KOMITCH-
carioHHOro ctoka. OleHKa 3amacoB IMOJ3EMHBIX JIBIOB M HX «KH3HECIIOCOOHOCTH» — aKTyaJbHas
3a/1a4ya Ha OJIDKaNIIyIO IEPCIEKTURY.

3akawuenue. /lanHbple MOHUTOpPUHTA OanaHca MacChl JieAHUKA TyHWBIKCY B 0OIIEeM BUE OTpa-
JKAIOT TWHAMUKY OJISICHEHHS PacCMaTpUBaeMOro pernoHa B meioM. Cyns 1o 3THUM JaHHBIM JISTHUK
no Hadana 1970-x Tog0B ocTaBajicsi B OTHOCUTENHHO CTAOMIEHOM COCTOSTHUHU. Pe3koe yckopeHue mpo-
I[ECCOB JIErpaIalliy JeTHUKA Hadalloch ¢ 1973 1. 1 00yCIOBICHO COUYETAaHUEM KpaliHe HeOIaronpusT-
HBIX JUTSI JIeHUKa (aKTOPOB — aHOMAJILHO BHICOKHMH TEMIIEpaTypaMH BO3IyXa B IEPHOJ] aOJAUU H
0o0BasTbHEIM (O011ee ueM BTpoe ¢ 1973 mo 1978 r.) cokpalieHneM BEIMIWH 3UMHETO OanaHca MacCHI.
Nmenno B Hagane 1970-x Tog0B HAOMIOJAINCH MaKCUMAIBHBIC OTPUIIATEIHHBIC AHOMAIUH T'OJI0BOTO
OayaHC MacChl U HaUOOJBIIUN TEMIT OTCTYNaHUs s3bIka JeaHuka. Ha nagamo 1970-x rogoB mpuxo-
JIUTCSI MaKCUMaJlbHasi 3a 57 JIeT MHTEHCHBHOCTh COKpAIlleHUs Iuiomaan oneaeHenusa Mneiicko-Kyn-
reificKol JIeqHUKOBOM cucteMsl (Oonee 1,2%/rox).

Pe3ynbTaThl CpaBHUTEIHHOTO aHANIM3a JaHHBIX YHU(UIIMPOBAHHBIX KATaJIOTOB JICAHUKOB Meii-
cko-KyHreickoil 1eIHUKOBOM CUCTEMBI MO cOCTOSHUIO Ha 1955,1975,1979,1990 u 2008 rr., XKeTbl-
CYCKOM JIETHUKOBOM CHUCTEMBI MO cOcTOsiHMIO Ha 1956, 1972, 1990, 2000, 2011 rr. u Bepxue-Mneii-
CKOH JICJIHUKOBOHM CHUCTEMBI MO COCTOSIHHIO Ha 1962/63, 2006 u 2011 rr. ¢ HpUBICUYCHUEM aHAJIO-
TUYHBIX JAHHBIX 110 OJIEJICHEHUI0 AnTast U psiga 6acceitHoB [lamupo-Anas He OCTaBIISIIOT COMHEHHUH B
TOM, YTO JIOJISI TJIOIIAIN JIETHUKOB YaCTHOTO OacceifHa B CyMMAapHOM IIIOMIAAN OJICJICHEHUS COOTBET-
CTBYIOIIECH JIGTHUKOBON CHUCTEMBl YCTOHYMBA BO BPEMEHU. JTO OTKPBHIBAET BO3MOXKHOCTH ISl OIle-
PaTUBHOTO MOHUTOPUHTA TUHAMUKH OJICCHEHUS JCTHUKOBBIX CUCTEM IO TaHHBIM O TUIOIIAX OJeNie-
HEHHSI KOHTPOIBHBIX 0acceiHoB. IIpH MIoI[agM ONeeHEHNs KOHTPOIBHOro Oacceiina S, > 10 km’
omunOKa pacyera TUIOIIAIH OJeJeHEHHS COOTBETCTBYIOMIEH JIEAHUKOBON CHCTEMBI S; HE BBIXOIHT 3a
npenensl 5% u cokpalaeTcss Ipu JalbHEHWIIEM yBEIMYEHUH S, BIUIOTH 10 MOPOTOBOTO 3HAUCHUS
S, = 14 kM’, ¢ TIPEBBIIEHHEM KOTOPOTO OCTAeTCS CTAOHIBHON. Bapbupyst CTPYKTYpOil U pa3Mepamu
JIEAHUKOBBIX CHCTEM, MOXXHO TPHBECTH K COIOCTABUMOMY BHUIY JAaHHBIE O IUIOMAIN OJICACHEHUS
CMEKHBIX JIGTHUKOBBIX CHCTEM M BBISBUTH MPUYHHBI MEKOACCEHHOBBIX Pa3IMuYUil peakiuu oJjele-
HEHHsI Ha U3MEHEHUsI KIIMMaTa.

JlenHWKOBBIE CUCTEMBI KPYIHBIX PEUHBIX OacceiHOB, MOA0OHBIX bamkami-AgakoiIsCcKOMy, H3Me-
HSIOTCSI IMHEHHO M CO CXOAHBIMHU IO BEIMUMHE TEMIIAMHU.

[Ipu 3HAUHTETHHBIX MEKOACCEHHOBBIX PA3IMYHIX OJICICHEHHE PACCMATPHUBAEMBIX JICTHHKOBBIX
CHCTEM B TE€YEHHE IOCJEIHEr0 MOTyBeKa M3MEHAJIOCh JHHEWHO CO CXOAHBIMH IO BEIMYHE TEMIIaMH
nmerpanaruu. [lpu mpounx paBHBIX YCIOBHSIX HAWOOJBITUMH TEMIIAMHU JCTPaJallliyl B MpEaeiIax Kaxk-
JIOW JICJTHUKOBOM CHCTEMBI XapaKTEPU3yeTCsl OJICACHCHUE BHEIIHUX (TMepU(epUitHBIX) TOPHBIX Xped-
TOB, & MUHUMAJIbHBIMHU — OJIE/ICHEHHE BHICOKO MOJHATHIX BHYTPHUTOPHBIX PAailOHOB M oporpaduyecku
3aKpBIThIX 0aCCEHHOB BOCTOYHOM MepuG)epUr TOPHBIX CTPaH.

PesynbraTel aHanu3a JaHHBIX TOBTOPHBIX KaTajaoroB jemaHukoB Wneiickoro u XKeTwsicyckoro
Anaray He OCTaBISIOT COMHEHHI B TOM, YTO OOIIeH TEHACHIMEH M3MEHEHUH JIEAHUKOBOTO CTOKA 3a
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MocJieIHue 55 JIeT ABJsIeTCs ero COKpaIleHne, COTIOCTaBUMOE M0 CKOPOCTH € COKpaIlleHHeM IUIOIa M
oneneHeHus. Yxke ¢ Hadana 1980-x rogoB yObUIb JIGAHWKOBOTO CTOKA M3-332 COKpAIICHUS IUIOLIaTN
OJIeZICHEHUS TIPEBBICHIIA €T0 MPUOaBKy, O0YCIOBIEHHYIO YBEIHYCHHEM CJIOS CTAMBAHUSA JIbJIa BCIEI-
CTBHE MPOAOJDKAIOIIETOCs] IMOTEIUICHUsT KiuMaTa, a HauumHasg ¢ 1980-x roxoB JE€AHUKOBBIM CTOK
HEYKJIOHHO COKpaIuaics.

JlobaBKka K CTOKY 3a CHeT TasHUS MHOTOJIETHErO JibAa HeBenuka. OHa comocTraBuMa C MOTpel-
HOCTBIO U3MEPEHHS PACXO0/I0B BOJBI HA TOPHBIX PEeKax M HE MOTJIa OKa3aTh 3HAUYMUTEIBHOTO BIUSHUSI HA
THJIPOJIOTHYECKUI PEXUM M PETHOHANBHBIE BOJAHBIC pecypchl. BenmmumHa 3Tol M100aBKH BO3pAcTaeT
NPOMOPLUUOHATBEHO K03 (UIHEeHTY oNieieHeHus1 OacceiiHa U B ycloBHsAX Mielickoro Anaray naxe B
mepuoJl Hanbojiee WHTEHCHUBHOHN nIerpamanuy JISTHUKOB — B 1970-x romax — JNHING B OTIACTHHBIX
OacceliHax Ha BBIXOJIE PEK U3 rop npuodanxanack k 20%, cocTaBlisis B OOJBIIMHCTBE 0aCCEHHOB MEHEe
10% cyMMapHOTO rOI0BOTO CTOKA.

HecpaBauMo Gonee 3HauuTeNbHA POJIb JISAHUKOBBIX BOJ B PEYHOM CTOKE 3a BEreTallMOHHBIN
nepuoa. Ha pexax Wnelickoro Amatay mx monst n3MeHsmach ot 60% B Hadane paccMaTpHBaeMOro
nepuosa (1955-1974 rr.) no 40% B cpearem 3a 1955-2008 rr. u ¢ 40 mo 20% B cpeaHem 3a 1956—
2011 rr. Ha pekax ceBepHOro MakpockioHa XKerbicyckoro Anaray. C yueToM 3TOro pe3yiabTaTa MOXK-
HO 3aKJIIOYUTH, YTO JICTHUKOBBIH CTOK, TIO CYTH, O0ECTIEYHBAIOT CaMy BO3MOXXHOCTH CYIIECTBOBAHHS
cnoxusieiics B LleHTpanbHON A3UU CHCTEMBI OpPOIIAEMOT0 3eMJIEIENHS, SBISISICh TapaHTOM BOJIHOM
0€30IacHOCTH M YCTOMYMBOTO pa3BUTHA. VIMEHHO 3THUM ONpeAenseTcsl aKTyaJlbHOCThb TIISLUOIOTHU-
YECKUX HCCIEIOBAHUHI U OECIIOKONCTBO, CBA3aHHOE C MPOTHO3UPYEMO MEPCIIEKTUBON NCUE3HOBEHUS
MOJIABJISIOIIEH YacTH JIEAHUKOB PETHOHA YK€ K KOHILY TEKYIIETro CTOJIETHS.
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