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[MpnBOASTCS pe3yAbTaTbl M3yUeHUS COBPEMEHHOrO COCTOSIHME M
NMPUUMH TpaHCopMaLUMM akBaAbHbIX 3KOCUMCTEM AEAbTbl peku KMae B
nepuroa 1995-2015 rr. Ha OCHOBAHWKM AQHHbIX MO AMHAMWMKE BOAHOCTU
U TUAPOAOTMUYECKOro pexkmma WMae n un3yuyeHus pas3HOBPEMEHHbIX
KOCMMYECKMX CHWMKOB pervoHa. AHaAM3 KOCMUYECKMX CHMMKOB
Pa3AMYHOIO paspelLeHns TEPPUTOPUN AEAbTbl MIAe MO3BOAMA BbISBUTb
nepecTpomkn ruaporpacMyueckomn ceTu pykaBoB, MPOTOKOB U 03ep peku
Mae. MNMokasaHbl TEHAEHLIMM CHUXKEHUS MAOLLLAAM M OOCbIXaHMs NMPOTOKOB
M 03ep B Tpex OCHOBHbIX cucteMax B p. Mae (Tonapckoin, Maeiickoin u
KraeAnMHCKOM) Ha TepPUTOPUN COBPEMEHHOM AEAbTbI.

KAtoueBble cAoBa: ruaporpaduueckas ceTb, AeAbTa peku Mae,
NMPOTOKM, 03epa, O3epHas CUCTeMA, akBaAbHble 3KocucTembl, MC-
TEXHOAOTMU, MeToAbI A33.

The study provides the results of modern state and the causes for the
transformation of aquatic ecosystems of lle river delta in the period from
1995 to 2015 years based on the data of water availability dynamics and
hydrological regime of the lle and study of multi-satellite images of the
region. Analysis of satellite images of the delta area in varying resolution
revealed adjustment in hydrographic network of branches, channels and
lakes of the lle delta. Downward trend in area and drying ducts and lakes
in the three main systems of the lle delta (Topar, lle and Zhideli) are shown.

Key words: hydrographic network, the lle river delta, streams, lakes,
lake system, aquatic ecosystem, GIS technology, remote sensing methods

Makanaaa Iae e3eHi aTblpayblHblH Ka3ipri >KaFAaibl MEH akBaAbAI
3KOXKYIMeAepiHiH TpaHCOopMaLMSCbiHbIH cebebTepiH 3epTTey HaTuXKeAepi
GepiAreH. 3epTTey >KymbiCbiHAa 1995-2015 >k K. apaAbliFblHAAFbI IAe
©3€HiHIH TMADPOAOTUSABIK, PEXMMI MEH CYABIAbIK, AeHreri OoMblHLLA
MBAEMETTEP >KOHe aliMakTblH apTYPAI yakbITTa TYCIPIAreH FapbILTbIK,
cypeTTepi KOAAQHbIAABI. [Ae ©e3eHi aTblpayblHblH, 8PTYPAI pyKcaTTarbl
FapbILWTLIK CypeTTepiHiH aHaAu3i, |Ae e3eHi cararapsbl, cararapbl MeH |ae
©3€Hi KOAAEpiHiH rmAporpadmsAblk, KanTa KYPAbIMAAPbIH aHblKTayFa
MYMKIHAIK 6epAi. Iae e3eHi kasipri atbipaybiHbiH i Heri3ri (Tonap, Iae,
JKnaeni) xyrieaepi cararapbl MeH KOAAEPiHiH Kebyi MeH ayMarbiHbIH
KbICKAPYbIHbIH TEHAEHLMSCbI KBPCETIArEH.

Tyiin ce3aep: ruaporpamsAbiK XXyne, Iae e3eHiHiH aTbipaybl,
cananap, KeAAep, KOAAep >KyMeci, akBaAbai 3koxyreaep, [AXK-
TexHoAormnaaapsl, XKK3 saictepi
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CoBpeMeHnHas aenbTa Mite sBisiercss Hanbosee 00U pHON 1eTThb-
Toit B lleHTpanbHOW A3MU C BBICOKUM IICHOTHUYECKUM pPa3HOOOpa-
3WeM, TIPEJICTABICHHBIM MYCTHIHHBIMH H ITOWMEHHO-TOJUHHBIMU
ouornenozamu. OCOOEHHOCTHIO MPOTECCOB (HOPMHUPOBAHUS HHTpPA-
30HAJBHBIX IKOCUCTEM NEIbThl M€ sBIsieTcsl uX BhICOKAs IHUHA-
MUYHOCTh W 3aBHCHMOCTH OT THJIPOJIOTHYECKOTO PEKUMa PEeKH Ha
(hoHe dKCcTpaapuaHOTO KIMMaTa. M3ydeHrne n3MeHEHHH YKOCUCTEM
MOJT BIUSHUEM BHEIIHUX (DaKTOPOB MPEJICTABISET COOOW OJHY W3
[EHTPATBHBIX 3a7]a4 COBPEMEHHOW IKOJIOTHH, YTO OTpEeIseT WH-
Tepec K aHaIu3y MPUYHUH TpaHCPOpManuy OMOTEOIIEHO30B AETBTHI
pexu Urne.

KiroueBbIM pakTOpOM, OTPECIISIONINM COCTOSIHAE M JHHAMU-
Ky THAPOMOP(MHBIX W MOIYTHIAPOMOP(HHBIX IKOCHCTEM COBPEMEH-
HOU J1enbThl Mne, SBIAeTCcs yMEHbIIEHHE BOAHOCTH U NIEPECTPOMKA
THJIPOJIOTHYECKOTO pexnMa pekn Mie BciencTBue 3aperynmpoBa-
Hus ee ctoka. C 1969 rona, Mo JaHHBIM H3MEPEHHUH pacxoaa BOIbI
Ha Kammaraiickom THIponocTy, MPOU30IILI0 3HAUUTETIFHOE YMEHb-
menne croka e, Be3BaHHOE 3amonHeHueM Kammraraiickoro Bo-
JIOXpaHWJIMIIA ¥ BO3POCIIUMH Bojo3abopamu u3 peku Une u ee
npuToKoB jysi uppuranuu Ha Tepputopun KHP m Kazaxcrana.
Ecau B mepuogn 1950-1969 rr., no nepexpsitust Une, cpegnerono-
BOM pacxoj peku coctaBisn 516 m’/cek, To B mepuox 1970-1987
IT., B X0/¢ 3anoyiHeHus Kamiaraifickoro BOJIOXpaHUIUINa, OH CHU-
suicst Ha 28,2%, 1o 370,2 m¥/cex. B mepcrekTuBe BogHOCTH Wite,
MTO-BUIUMOMY, TIPOJIOJKUT CHUKATHCA, & TOTOMY BeChbMa aKTyallb-
HBIM BOIIPOCOM SIBIISIETCSI, KAKUE WUMEHHO DJIEMEHTHI CIOXHOM THU-
nporpaduveckoil ceTu B AenbTe Mite nerpanupyroT U UCYE3HYT B
OmmKkaiieM OyayIieM, a Kakie MMEIOT MAHChl COXPaHUTHCS, ITyCTh
B PEAYLIUPOBAHHOM BH/IE.

Hcxonst n3 BeIIECKa3aHHOTO, MIETBI0 HAIEH PaOOTHI SBISIIOCH
M3Y4YeHUE TIEPECTPOUKH TUAPOTpaUIecKod CEeTH Ha TEPPUTOPHH
nenbTel pexu Mne B nepuoa 1995-2015 rr. u 30HHpOBaHuE THAPO-
MOP(MHBIX PKOCHCTEM PETHOHA B 3aBUCUMOCTH OT BO3MOYKHOCTH HX
COXpaHEHHS B TIEPCIIEKTUBE.

3HAYHUTENILHYI0 YacTh JEJbTHl 3aHMUMAIOT OOIIMPHBIC MEXPYC-
JIOBBIE TIOHIKEHUSI W BOJIHUCTHIE PaBHHUHBI, OTPaHUYEHHBIE OyTpH-
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CTO-TPSIIOBBIMH  TIECKaMH. B miepronbsl MaBOAKOB
OHH 3aTaIUIMBAIOTCs, 00pa3ys MEJIKOBOIHBIE 03epa
u OosoTa, KoTopble 10 60-X T0/I0B 3aHUMAIH OKOJIO
50% mnromaau coBpeMeHHoN aenbThl. [Imockuit pe-
nmeed bankamickoil BmaauHBI U JIETKUI TpaHyJIoMe-
TPUYECKUI COCTaB TIOYB (JIETKWE CYTJIMHKH, CyTIECH,
TOHKO3EPHUCTBIC TECKH), a TAKXKE 3HAYUTEIbHBIC
KOJIeOaHu 10 To/IaM BOJHOCTH MIie 00ycIIoBIUBarOT
W3MEHYHBOCTh THIPOTpaQUIECKO CHCTEMBI: OJHU
pyciia ¥ MPOTOKH 3aMJIMBAIOTCSI U UCYE3AI0T, IPYTHE
YBEJIMUYMBAIOTCS, MOSBIIAIOTCS HOBBIE. Takke BeCh-
Ma TUHAMHYHA CHCTEMa 03ep U OOJIOT JIeNbTOBBIX
tepputopuil. [lpumepno B 120-130 kumomerpax ot

noOepexbs o3epa barnkari, B paifoHe mocenka Apai-
T0OE, peka e pacmamgaercst Ha TIENBIN Beep IeTbTO-
BBIX TPOTOKOB, KOTOPbIE 00Pa3yIOT B COBPEMEHHOM
JIENIbTE TPU OCHOBHBIE THIIPOTpauIecKrue CUCTEMBI:
Tomnapckyro, WUnelickyto u Xunennnckyro. Kaxnas
W3 HHUX, B CBOIO O4Yepe/b, pa3BeTBIsIETCS Ha Oojee
MEJIKHE JISITETOBBIC IPOTOKH (PUCYHOK 1).

W3 mepeunciieHHBIX TpeX CHUCTEM B HACTOSIIIEe
BpeMms Bojia o Tomapckoi cucteMe He JOXOAMT 710
o3epa bankam, a ot Wneiickoil cucteMbl ocTamncs
TOJIbKO onH pykaB Wne. OcHOBHOI cTOK peku Mie,
okoJio 90%, pacnpesensercs Mo Hanbojee pa3BeT-
BJIeHHOM JKunenuHckol cucteme.
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Pucynok 1 — Kapra ruaporpaduyeckoii cetu nenbTol pexu Wie

MaTepI/IaJIbI U METOAbI

Y4uuThIBas CII0)KHOE CTPOCHUEN OOIBIITYIO TUIO-
maae THAPOrpaduvecKkoil CeTH MPOTOKOB U 03ep
nenbThl Mine, i n3ydeHus X COBPEMEHHOTO CO-
CTOSIHUSI ¥ TEHICHITMH M3MEHEHHH IIeiecoo0pa3Ho
IMpoKoe wncrnoibs3oBanue meronoB /133 m I'MC-
TEXHOJIOTHH B COYETaHUH ¢ paboTaMH Ha MECTHO-
ctu. M3BecTHO, 4TO B XO/€ MOAOOHBIX HCCIEI0Ba-
HUM BO BCEM MHPE HNIUPOKO MCIIOJIB3YOTCA UMCHHO
o100HkIe MeTobl [1, 2, 3].

[Ipn kapTUpOBaHWHM aKBAIBHBIX JKOCHUCTEM
WUne namu GI)UII/I HCIIOJIb30BaHbl MYJIbTHUCIICKTPAJIb-
HBIE CITyTHUKOBBIE CHUMKH BbICOKOTO GeoEye’s

156

OrbView-3 (1-4 wmetpa), Sentinel (15 wmetp),
ASTER (20 metp) u cpeanero Landsat TM; ETM +;
OLI (30 metp) pa3pemienus. Bce ucmons30BaHHbBIE
KOCMHUYECCKHE CHUMKH OBUIM B3SITBI C OTKPBITHIX
o(uIMaNBHBIX KaTaloroB KOCMHYECKOTO areHT-
ctBa CIIIA — NASA http://landsat.gsfc.nasa.gov u
http://earthexplorer.usgs.gov, EBporeiickoro koc-
Mudeckoro areHrctBa — ESA https://sentinel.esa.
int/ a takxke SMOHCKOr0 KOCMHYECKOTO areHTCTBa
— JAXA http://global.jaxa.jp//.

[IpenBapurensHas 00pabOTKa CITyTHHKOBBIX
CHHMKOB TIPOM3BOJIMIIACH C HCIIOJIb30BaHUEM 00-
menpuuaTeix MetogoB ['MC [4, 5]. Hemmudpos-
Ka BOJHOH IOBEPXHOCTH JEIBTOBBIX BOJOEMOB

Bectauk KazHY. Cepus sxonorudeckas. Ned (49). 2016



Canmyp3aynsl P. u 1p.

¥ TIPOTOKOB MPOM3BOJAMIACH C HCIOJIB30BAaHUEM
MHOTOKaHAJIFHBIX CIIEKTPAIbHBIX HH/IEKCOB, B 4aCT-
HocTH BoJHBIC MHIeKChI MNDWI —momnuduimpo-
BaHHBI HOPMAJIN30BAaHHBIA PA3HOCTHBIA BOJHBIN
WHJIEKC, pacCUNTaHHOH 1o popmyde 3 Ha Oaze ciyT-
HUKOBBIX CHUMKOB Landsat, Aster [6, 7]:

MNDWI = Green—MrET 3)
Green—Mir
rae Green — 3HaUCHUE MIUKCEIIS B 3€JICHHOM KaHalle
criekrpa (0,51 — 0,55 Mxm);
Mir — 3nauenue nukceis B cpenneM MK-kanaie
cniextpa (2,08 — 2,35 mkm).

Pe3y.]'II)TaTI>I COOCTBEHHBIX uccjaea0BaHUH

JenbroBble 03epa peku Mie mo mpoucxoxie-
HUIO CBOMX KOTJIOBHH HEOMHOPOAHBL Cpemu HHUX
HauOoJiee MHOTOUYUCIICHHYIO TPYIITY COCTaBIISIOT
03epa B MEXKTPSIOBBIX ITOHIKEHUSAX U KOTJIOBHHAX.
OTO — MIIOCKHE MENKOBOAHBIE 03€pa, 03epa-CTapH-
I[bl, YaCTO HOCSIIME BpPEMEHHBIM xapaktep. EcTh
CpeIu HUX W MPOTOYHBIEC, OHU 3aUJIMBAIOTCS, MeJe-
10T, 3apacTarloT TPOCTHUKOM U TPEBpaIaroTcs B 00-
70Ta. B MEXrpsaoBbIX MOHMKEHUSIX HOBBIE 03€pa
HEPEJIKO BO3HHUKAIOT BO BpeMs MOJOBOAbA. B mpu-
OaJIKAIICKOM MMOJ0Ce METbTHl UMEIOTCS KYJITYyUHBIC
03epa, ObIBIIME HEKOT/a 3alIuBaMu o3epa bankarr.

Tonapckas cucmema. OOmas rmiomans To-
NapCcKoi CUCTEMbI cOCTaBisieT 2,5 Thic. km”. OO-

pa3oBaHUE CUCTEMBI IPUXOAUTCS Ha KoHel XIV u
Havao XX cronerus. B Hauane XX Beka nporto-
ka Tomap Obuta MHOTOBOAHOM, B 1941 r. mo Hemy
npoxoauino 17,8% croka pexu Une. B 60-x ronax,
JI0 Hayaja cTpouTesibcTBa Kammaraiickoro BoJio-
XpaHWINIIa, momaas Tornapckoi 03epHOM cucTe-
MBI U BOJHOCTb €€ OCHOBHBIX MPOTOKOB CHUJIBHO
cokpatuiack. C 3TOoro BpemeHu mnporoka Tomap
nmoaaACPKUBACTCA HMCKYCCTBCHHBLIM ITYTEM. B Ha-
cTosiiee BpeMsi B TaHHYIO MPOTOKY IMOMAJacT HE
bonee 3-5% romoBoro croka p. Mme. B mepuon
MEXEHH JIOJISI CTOKA ATOM MPOTOKU YMEHBIIIAETCS
U OpU HU3KUX PACX0JaX HE MPEBHIIIACT OJHOTO
MpoIeHTa. DTO CBI3aHO CO Ci1abo pa3paboTaHHO-
cThI0 pycia TomapoB, OTIWYAIOMIETOCS OOJBIITON
HU3JI0MaHHOCTBIO, BCIEJCTBHUE MAaCCUBHOIO CIEA0-
BaHms penbedy mectHocTH. [laHHas mporoka To-
nap oopasyercs OT CiusiHus IpoTokoB CyMUHKA U
Tomnap. I[Iporox Cymunka 6epet Hayano u3 p. e
KaHaJIOM, NPoJIo)KeHHbIM B 1984 1.. 1 Ha aBaala-
TOM KHJIOMETPE OT CBOETO MCTOKA OH CIIMBAETCS C
nporokoM Tomap, KOTOpEIH Takke OepeT Hadalo
KaHajoM u3 p. Mie. I[TocTOsIHHBIE OYHCTUTENbHbBIE
MCJIIMOPATUBHBIC pa60TbI B OTHX KaHajJaX OYCHb
B&)XHBI M UTPAIOT KJIIOYEBYIO POJb B COXPAHCHUS
03ep ¥ NMPUIIETAIOIINX OMOIIEHO30B B MAJIOBOIHBIN
roa. Tak, Harmpumep, B 1990 r., xorma pacxo1 BOIbI
yman go 1 m¥/c. JIeHCTBYIOIUMH MPOTOKAMH CH-
cremsl aBisitoTes: Tomap, XKaman-Kokran, TenTek,
Kemme, benatomnap (pucyHoxk 2).
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Kapra cocraBiena Ha OCHOBE JJaHHBIX KOCMHUECKHX armaparoB: Sentinel-1 u Landsat TM

Pucynox 2 — Kapra runporpadudeckoii cetu Tomapckoii cucTeMsl
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3HayuTEeNbHAs YacTh CTOKa TOmapcKol CHCTEMBbI
pacxomyercs Ha NWTaHWe HamOoyiee KPYIHOW JIeBO-
Oepexnoit OpIIOBCKOI 03€pHON CUCTEMBI TLIOIIAIBI0
okonio 450 kMm%, a Takxke Ha moaepkanue Kokrasb-

CKHX 03EPHBIX CHCTEeM Tuioraanio 1o 110 kM2 B cBoro
oyepenb, cOCTosiHNE TomapcKux 03ep BIMSET Ha CTa-
OWJIBHOCTB OOIIETO COCTOSIHHS TYralHBIX JIECOB U
JPYTUX MPUJIETAIONINX SKOCHCTEM (PUCYHOK 3).

Pucynoxk 3 — OcHoBHbIe rHIpOMOpP(hHBIE OMOIEHO3bI TOMapCKUX 03EPHBIX CHCTEM

C yMeHbLIEHUEM NOCTYIUIEHUSI BOJIbI B Tomapsl
3a MOCJEHIE T0/IbI OOBOTHEHHOCTH 3TOM TEPPUTO-
pHUM 3aMeTHO cokpatuiach. K HacToseMy BpeMe-
HU UCYE3 sl IPOTOKOB, B YACTHOCTH CEeMU3KYJIIb-
ckmii, Capeikymerickuii, M3enasr, CaMCOHOBCKHH U
BboroayxoBckuii, MMEBIINX CBA3b ¢ 03€poM bankaii,
YTO MPUBEJIO K 3HAYUTENBHON NOTEPE 3aTMBAEMBIX
TEPPUTOPUI B BEpLIMHHON yacTu Tonapckoi cucre-
Mbl. [lo pesynsratam /I33, 3HaunTENBEHOE 3aTOMIIE-
HUE W HAIOJHEHHE 03ep HaOI0aeTCs TOIBKO MPH
Ype3BbIYANHO BBICOKOM YPOBHE BOJHOCTH Mie, kak
ato ObuT0 B 2010 romy, xorja oOIiasl TUIOMIAh OT-
KpBITOM BOJHOM MOBEpXHOCTU TOoNapCcKUX 03epHBIX
cucreM coctaBmia 135 KM%, He JOCTHUTHYB, OIHA-
Ko, mokazarens 1948 roga B 211 kMm% D10 X0poIio
WUTIOCTPUPYET CTENeHb AETPaalliy TUaporpadu-
YeCcKOH ceTu nmpoToku Tomap M COOTBETCTBYIOIIMX
03epHBIX cucTeM. 3a nocneanue 20 JeT, Mo pe3yib-
tatam [133, obOmias momanp 03ep COKpaTHiIach Ha
12%, mocturays B 2015 rony muauMymMma B 35,2 km?
(pucynok 4). Ilpu cTonb 3HaAYUTETLHOM yMEHbIIIE-
Hud BogHoctu Tomapckoit cucremsl B 2015 romy
MOJTHOCTBIO BbIcoxJsia Kokranmbckast o3epHasi cucte-
Ma, BKJIIo4asi nurtaronmii nporok Kanran-Kokrai.
Takke yaCTUYHO BBICOXJIA U MOJBEPINIACH 3aCOJIe-
Huto OpIIoBCKasi 03epHasi CUCTEMa, YTO HEeTaTUBHO

OTpa3nIIOCh Ha MPUOPEIKHOW TYTalHON pacTHTENb-
HOCTH ¥ TUAPOMOP(HBIX OHOIIEHO3aX.

Tomapckas o3epHast cucTeMa SBISIETCS XPYNKO
cOaaHCHPOBAHHON U KpaiiHe ys3BUMOH. CIIOKHBIH
nmanamadT OyrpuUCTBIX TIECKOB B COUETAHHH C Kap-
KMM KJIMMaTOM IYCTBIHM MPU HEXBATKE BOJBI CO3-
JAeT KpaifHe dKcTpeMalbHble ycioBus. s mon-
nepxanust Tormapckoil 03epHON CHUCTEMbl BaKHOE
3Ha4YeHHUe, MOMHUMO o01Iel BogHocTH Mie, umeror
JTHOYTITyOuTENbHBIE PA0OTHl B HCTOKAX MUTAIOIIAX
MIPOTOKOB.

JKuoenunckas cucmema, O0OIEH IUIOMIALLIO
okosio 4000 xm?, ABIISETCS CaMOM MOJOIOM B CO-
BpeMeHHO# nenbre p. Mime. Ona obOpa3zoBanmack B
Hayase 20-ro CTONETUs U OTINYAETCS OUYEHB CIIOXK-
HBIM CTpoeHHeM. [ aBHOe pyciio ¢ 00enx CTOpPOH
COTIPOBOXK/IAETCS MHOTOYUCIEHHBIMU MTPOTOKAMH H
CBA3aHHBIMM C HUMH o3epamMu. B Hacrosiee Bpe-
Ms B HEe I0MalaeT OCHOBHAs 4acTh cToka p. Uie.
Ot npotoku JKuaenu oTaensercs: KpymHas IpoToKa
Koranebl, pazseTBiisitoniasicsi Ha 6ojiee MEJIKHE Tpo-
toku Kokosek, llleropaii, 11Is1061k 1 TepucakkaH,
(hopmupyrOITIE IEBYIO YacTh JKUIETHHCKOMN crucTe-
Mbl. bonee menkue mpotoku Kuaenu-KeproGens,
Kernenkannet u ApbicTaH (HOpPMUPYIOT TPaBYIO
9acTh ATON CHCTEMBI (PUCYHOK 1).
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Pucynok 4 — Mamenenue obmieit miomaan
Tomapckux o3ep 1Mo romam

Camas nporsokennas (103 kM) nporoka Ker-
MEHKAJIJbl IUTAET FOKHYIO YaCTh JIEIbTHL U 03€pa B
oKpecTHOCTsX nocenkoB bo3unren n Kokran. Bro-
pOH O BeNMYHMHE NPOTOK ApbICTaH OepeT Havalo
ot XKunenu u nporexaet 74 KM 110 BOCTOYHBIM PaB-
HUHAM JIENBTHI, MPEXKJIE YeM COEIUHUTHCS C TPO-
tokoM HapeiH. HecmoTpst Ha ckpoMHBIE pa3Mmepsl,
MIPOTOK APBICTaH JAeT HA4YaJlo TPEM BAXKHBIM JUJIS
9KOCHCTEM BOCTOYHOW YacCTH JAEIbTHI MPOTOKAM:
Kakcputbik (namnoii 38,6 kM), Haypeizoaii (41 km)
n Enxuamm (43 k). IIpoTok JKakChIIBIK THTaET
o3epHble cucteMbl JKakcbuiblk, KanGakTsl n XKai-
JI0ail ¢ 0oOIIel TUTOIAa b0 BOAHON MOBEPXHOCTH
26 kM?%, a Takke 260 KM? IPUJIEraonUuX K HUM BO-
JTHO-O00JIOTHBIX TeppuTopuil. bepymas Hawamo B
cepearHe MPOTOKU ApbicTal, potoka Haypbizoait
TEYeT IO XOPOIIo pa3padoTaHHOMY PYCITy | BIIajia-
et B Haypsi3baiickyio o3epHyio cuctemy. Tperuit
MpOoTOK EKNMHIM OTHOCHUTCSA K MPOTOKAaM BpPEMEH-
HOro 3atorieHusi. CamMoil KpymHOH U MPOTSKEH-
Hoit (160 xM) mpoTokoit Kunenu sBisiercss Hapsin,
KOTOpbIi Bmanaer B bankam. Hapein murtaercst ot
poToKOB ApricTaH, Hayper36aii n Ha abpa3uoHHO-
aKKyMyJIITUBHOW paBHMHE (opmupyeT Kanmaskos-
CKYIO O3€pHYIO0 CHCTeMy, a Takxke o3epa CuHee u
Benoe, o61uel miomanso 6oiee 27 kM.

IIporoka JXunenn pacmnonaraercs B Hanbosee
HU3KOM 4acTH COBPEMEHHOMU enbThl. Pycro ee ma-
JIOU3BUJIUCTOE, 0 CPABHEHHIO ¢ npoTokamu Wne u
Tomap, oOpamiieHO c1a00BBIPAKEHHBIMH, HU3KIMHI
MIPUPYCIOBBIMU BajaMHu.

B nocnennue 25 ner B cucreme XKunenu Hame-
TWJIACh TEHJEHIUS COCPEOTOYEHHUS CTOKA B €H-
HOE PYyCJIO, 4YTO OTYETIIMBO 3aMETHO B CITyTHUKOBBIX
cHUMKax. Ha BepxHEM yyacTKe CHCTEMBI OOJIBITIH-
CTBO 0O3€p M MHTAaBIIas UX CETh MEJIKMX MPOTOKOB
OKa3aJMch 3aloJIHEHHBIMH HaHocaMu. K HUM oOT-
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HOCSTCSI TIPOTOKHM INUPUHON He Oosiee 2 METpPOB:
Tamarma, Csetnas, KanmpipOaii nmp. B mHacrosee
BpEMs MIIET UHTEHCHUBHOE 3aMJINBAHUE MCTOKOBBIX
yuacTkoB mpoTokoB Keptiobens, XKanacap u Ket-
TIEHKAJIJIbI, 9TO CTABUT TOJ] YTPO3y CYIIECTBOBaHHE
BCEro mpaBoro kpobuta cucrembl Kunenu. Hauama
3aWJIUBAThCS U UCTOKOBAs 4acTh mpoToka JKujenu.
C 1974 r. ocHOBHOM cTOK Miie mpoXoAUT 10 JIEBBIM
npotokaM Kunenu: Koransr u Upy.

Ilpomox Koeanwi. Ilpotox Koransl sBisercs
maBHbIM B JKujenunckoit cucreme. Ilupuna mpo-
Toka Koramel, xak mpaBwio, mpesbimaet 100 M,
CpeIHAE CKOpOCTH TedeHus: okoio 1,0 m/c, Makcu-
ManbHble gocturaoT 2,0 m/c. Pycno nuddepeniu-
pOBaHHO Ha Ooliee Menkue poToku. OOrmas umHa
nporoka Korainel cocraBnsier 321 KM U OT HEro oT-
XOIAT 4 KPYIHBIX MMPOTOKA MPABOTO KPHUIA JCTBTHI
pexu Uine. IIporoxku Kokozek (mmHo# 45 km) u Lle-
ropaii (91 kM) OXBaTBIBAIOT OOIINPHYO TEPPUTOPHIO
3anagHol yactu JKuieaMHCKOU CUCTEMBI U 3aJIUBAOT
MEKTPSIIOBBIC TMOHIDKEHUSI U KOTJIOBUHBL [IpoToku
[Te10b1k (47 kM) 1 Tepucakkan (74 kM), MUTAIOLINE
o3epa MexpycioBbix paBHMH Koranel u Kupenu,
SIBIISTIOTCS. OCHOBHBIMH JICHCTBYIOIIMMH TTPOTOKAMHU
ueHTpaiabHoM uactu JKupemuHckoil cuctembl. o
BrajeHus B o3epo bankam nmpotok Kyranel pacnana-
eTcsl Ha HEeCKOJBKO Oojiee MENKHEe BTOPHYHBIE TIPO-
TOKH, 00pa3yrolre oOIMpPHBIC OOIIOTHBIE OUOTOIIBI
C MHOTOYHCJICHHBIMH JISIIETOBBIMUA 03€PaMH, 3apOC-
[IMMH TPOCTHUKOBBIMH 3aPOCIISIMHU.

[Ipu ananu3e CyTHUKOBBIX CHUMKOB BBICOKO-
T'0 pa3pemieHrs BUIHBI MEJIKHE MPOTOKU IMTUPUHON
nopsiaka 1-3 metpa. B HuzoBbsx nensTsl Mine camoit
KpynHOU mporokoil sBnserca Wup. nuna ee mo
BnajieHus B 03. bankamn paBna 10 kM. Huke cucre-
MBI 03. AitHakosb B Mup BagaroT cripaBa 3 mpoOTOKH
¢ obmmM pacxonoM Bojsl opsinka 70 m/c. Camast
kpynHasg n3 HuX — LB1061K. BTopoii mo BenmmumnHe
IIPOTOK B HU30BBAX AENbTHI peku Wine — baliMeHel,
MUTAIOLUINHA TPOCTHUKOBO-00JIOTHBIEC OHMOIICHO3HBI 3a-
magHo¥ JacTu AenbThl. [Ipu obmeit mmune 140 kM
npoTok baiimeneil Oeper Hawamo ot mpoToka JKu-
JIeIN U Pa3BETBISICTCS. HA MHOXKECTBO BTOPUYHBIX
npoToKoB. Boapl npuToka baiiMeHel nutaroT 03ep-
HyI0 cucteMy MaiiTaH, a 3aTeM BIIaJal0T B 03€pO
Bankam o nporokam Kapaosek u bazap0Oaii.

Ilpomoxa Hne, Hambonee ctapas B COBPEMCH-
HOW JieNbTe, MPOXOJUT MOCEpPeInHE MEXKIY CHUCTe-
mamu Tomap u XKunenu. B HegaBHeM nponuiom oHa
SIBIISLIIACH HEMTOCPEICTBEHHBIM MTPOJIOKEHUEM PYyC-
na p. Mine u moatomy ee cBOOOHO MeaHApUpYIolIee
pYCIO OTAHMYaeTcsi XOpolied pa3paboTaHHOCTBIO.
[IpupycnoBble Baibl BBICOKHE, XOPOIIO DPa3BHUTEHI.
[Ipu Bxome B 03. bankam nporoka Mie oOpasyer
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JIeNbTY BBIABIDKCHMS. B HacTosiiee Bpems aHHAs
MPOTOKA HEe 00pa3yeT IeNbTOBBIX PAa3INBOB, a ¢ He-
KOTJ]a MHOTOUHCIIEHHBIE OOKOBBIE PyKaBa OCTAOTCS
CYXHMMH B TEUEHHUE BCETO roja.

Henvmosvie 03epa TO TIPOMCXOKIACHUIO CBOMX
KOTJIOBHH HeoJHoponHbl. Cpenu HHX Hauboiee
MHOTOYHCIICEHHYIO TPYIIy COCTaBJISIOT O3epa B
MEKTPSIOBBIX MMOHIKCHUSAX U KOTIOBHHAX. DTO —
IUTOCKHE MEIKOBOJHBIE 03epa, 03epa-CTapullbl, Ya-

CTO OHU HOCAT BPEMEHHBII XapakTtep. EcTh cpenn
HUX U MIPOTOYHBIC, OHU 3aWJIMBAIOTCS, MENIEIOT, 3a-
pacTarT TPOCTHUKOM U IPEBpAIlaloTCs B 00JI0Ta.
B MeXTrpsiTOBBIX MOHKEHHSIX 03€pa YacTo MOSBIISI-
IOTCSI BO BpeMs TTOJIOBOIbsI. B mpubankamickoii mo-
JIOCE JISTbThl MMEIOTCS KYJITyYHBIC 03€pa, OBbIBIIUE
Hekoraa 3anuBamu bankanra. K HuM oTHOCSTCS 03€-
pa Cemuskonb, [lognamennoe, Akkoias U Kokkoib
(pucyHOK 5).

B - 1 - AcayBaiickas o3epHas cuctema

YcnoBHble 0003HavYeHMA

2 - Haypeiabaesckan 03epHan cucTema
3 — AliHaKonbCKas o3epHan cucTema

4 — Kanpaskosckas 03epHas cuctema
5 - Tonapckas 03epHas cucTema

6 — KynTyuHble 03epHbIe CHCTEMBI

@  Hacenenmbie nysirn

AN\~ Pekut v npotokn

=m==== ABTOMOGMMEHBIE AOPOTH

’ Osepa 1 BOAOEME

75°00°E

Pucynox 5 — Kapra akBaJbHBIX 5KOCHUCTEM JIENBTH peku e

B cBsi3u ¢ 3aperymmpoBanuem croka p. Uine,
3a mocneaaue 20 JeT KOJWYECTBO O3€p B JACIBTE
p. Wne 3ametHo cokpatuiiochk. B cucreme XKunenu
COKpAaIlleHHe KOJIMYECTBA ¥ IUIOMAJN TaKUX BOJIO-
€MOB HJET B IBYX HampaBieHusx. C ogHoH cTopo-
HbI, TPOTOYHBIC U MTOJIOMHBIE 03epa 3arIUBAIOTCS, C
JIpyroii — B pe3ysbraTe pa3pabOoTKH OCHOBHBIX Py-
CeJl, OTHIHYPOBBIBAIOTCS 0OJiee MEIKHUE JEINbTOBBIC
MIPOTOKH, MUTAIOIINE BOJION 03epa OKpaWHHBIX Ya-
CTEH CUCTEMBI.

YuuThiBasg yA3BUMOCTh M BBICOKYIO THHAMHUY-
HOCTb JIeJIbTOBBIX 03€p, ObLIO MPOBEJCHO KapTH-
pOBaHKE aKBaJIbHBIX YKOCHCTEM C UCITOIb30BaHU-
€M KOCMHUYECKHUX CHHUMKOB BBICOKOTO M CPEITHETO
paszpemienus 3a nociaenanue 20 JeT B MaJOBOIHBIC
U MHOTOBOJIHBIE TOJbI. JKuJenuHckash cucrema,

Kak camasi OoibIIasi U XOPOIIO pa3BUTas, BKIIO-
gaeT okoio 80% Bcex AeNbTOBBIX 03€p W OCHOB-
HBIX MPOTOKOB. O3epa cuctembl JKujenu 3aHuMa-
10T IUIOCKHE BMAUHBI MEKPYCIOBBIX TIOHMKEHUH
M BKIIOYAIOT 03€pa-CTapHIlbl, MPEACTaBIAIONINe
3aTOIUICHHBIC BOJOW OCTaTKH JPEBHUX pyCel,
K HUM OTHOCSITCA o3epa AlHakoib, KOCKbI3bLI,
Acay0aii, Haypysbaesckue, borymmuoe. B Xu-
JIETMHCKOW crcTeMe HaMU OBl OOHApyXKeH Pl
HETaTUBHBIX U3MEHEHHH B TAKMX O3EPHBIX CHUCTE-
Max, Kak AcayOatickas n HayprizOaiickas. Acay-
Oatickasi 03epHas CHCTEMa BKJIIOYAET YEThIPE 03€-
pa: 03. borymunoe, 03. Acay0aii, 03. Koranbsikoub
1 03. Kokker3pin. O3epo KocksI3bur u3-3a 3apery-
JIUPOBAHUS CTOKA BBICOXJIO B 80-X Troax mpoILIo-
T0 CTOJICTHS.
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Pucynok 6 — Vizmenenue momaau
o3ep AcayOaiickoll CHCTEMBI IO TOAaM

B 60-x romax, mo crtpoutenscTBa Kammraraii-
ckoit I'DC, obmas mmomaap AcayOalcKux o3ep
cocraBmsna 15 km? pu cpeameit riyoute 3 mMeTpa.
Acay0atickue o3epa BXOJUIN B COCTaB JICIIbTOBBIX
03ep PHIOOTIPOMBICIIOBOTO 3HAYCHHS U KaK IIEHHBIC
HEPeCTHIINIIA.

Kpome sToro, mannbie o3epa CUUTAIOTCS MO-
CTOSTHHBIMA MECTOOOUTAHUSIMHU HEKOTOPHIX BHUJIOB
OCHOBHBIX NPOMBICIOBBIX BUIOB PBIO, TAaKUX KaK
COM OOBIKHOBCHHBIH, OB aMyp U Ca3aH, a Tak-
)K€ KaK MEeCTa THE3/I0BaHWS MHOTUX TIepPEeIeTHBIX
ntuil. [lepBble mMpW3HAKU COKPAIICHHUS TUIOMIATH
AcayOaiickux 03ep cTanu 3ameTHbl ¢ Hayana 2000-
X TOJOB, B CBSI3W C YMEHBIIIEHUEM CTOKa JKumenn
Y TIEpEeHANpPaBIeHHEM OCHOBHOTO CTOKa B MPOTOK
Koraunsl (pucyHok 6). 3a nocneanue 20 JeT yBeau-
yeHue cToka B up u3 o3epa AcayOaii u ymeHbIIIe-
HHE CTOKa M3 MPOTOKHU JKuaenu mpuBeiIn K COKpa-
HICHUIO TUTOIa I Acay0aliCKol 03€pHON CUCTEMBI
U K TIOTHOMY MCYE3HOBEHUIO 03epa Acaybaii (pu-
CYHOK 7).

ITo pe3ynbTataM MpPOBEACHHOIO KapTUPOBAHUS
Acay0atickoii o3epHo# cucteMsl B iepuos ¢ 2000 r.

Acaybarickue o3epHble cMcTeMbl

| 1-Osepo BabywuHoe
f

2 - O3zepo Acaybait

26%5 3 - Osepo Koranblikonb

Pucynok 7 — Tpenp cokpaiieHus miouanei 03epHbIx
cucreM Acay0aii 3a mocnenuuii 20 et

no 2014 roapl BbIsIBICHA TEHIACHIUS COKpAICHUS
IDIOMIAIN YKa3aHHBIX 03€p, MOBEPXHOCTh KOTOPHIX
cokpatmiack Ha 47%.

3akiouyenune

Pesromupyst BbIlIecKa3aHHOE, CIIEIYET MOa9ep-
KHYTb, 4TO OOIIMpHAs U CIOXKHAs IO CTPYKType U
00bEMy MOBEPXHOCTHBIX M IPYHTOBBIX BOJ THAPO-
rpaduueckasi ceTh JeIbTOBBIX BOJOTOKOB U BOJIO-
€MOB MI'PaeT Ba)XKHEWIIYI0 pOJib B CYILECTBOBAHUU
YHHUKaJIBHOM 3KOCUCTEMBI AenbThl Ve u B moanep-
JKaHWU CTaOWIIBHOCTH YPOBHS BOJIBI B 03. barnkar.
MHoroneTHU TPEeH CHUKEHHS PEYHOIro CTOKa
Wne na ¢oHe 3HAUYUTEIBHOrO MOTEIUICHHS KJIMMAaTa
1 HEKOTOPOTO YMEHBIIIEHUS aTMOC(EPHBIX OCAJKOB
B IaHHOM apUHOM PErHOHE 00YCIIOBHII OOMeNIeHHE
1 OTMHpPAaHHE MHOTHX MPOTOKOB W 03€p THApPOTpa-
(udeckoii ceTH AENbTHI, YTO BEJET K COKPAIICHUIO
BHJIOBOTO M IIEHOTUYECKOTO pazHooOpa3us Ha JaH-
HOW TEppPUTOPHUH U TpeOyeT pa3pabOTKU ClielHalb-
HOM TPOTpaMMBbI IT0 MUHIMH3AIIAY BBI3BAHHBIX ITH-
MU TpoIieccaMu MOCIEICTBHI.
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