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OcHoBHbIE rHAporpaguyecKkue CBeJeHUsI 0 peKaxX U BpeMeHHbIX BOJ0TOKAaX
Bbaakanm-AjlakoJabcKoro dacceiiHa

B crarse npezacTaBieHs! OCHOBHBIE CBEJICHHS O COCTOSIHHM PEeYHOH ceTH B bankanr-Anakoisckom OacceliHe.
OHHU COCTOAT U3 TIEPEUHs PeK U BPEMEHHBIX BOJOTOKOB OT 5 KM B TOPHBIX U OT 10 KM B paBHHHHBIX paioHaXx,
a TaKke BKIIOYAIOT MH(OpManuio 00 MX OCHOBHBIX MOP(OJOTHYECKUX W MOPPOMETPHUYECKHUX XapaKTepu-
CTHKAaX, KOTOPBIE OBUTH MpeACTaBIICHBI TOJIBKO B 1970-¢ roapl, mo3anee 1970-X To0B Takue OOMIMPHBIE HC-
ClIeOBaHUS HE BENHUCh. Llenbio mccnenoBaHus SBIACTCS MACHTH(HUKAIMA PEK W BPEMEHHBIX BOIOTOKOB, a
TaKkKe IMyTeM IOJIEBBIX HCCIEIOBAHUN U ¢ TTOMOIIBI0 coBpeMeHHBIX [ IC TeXHOJIOornii nomydeHne OCHOBHBIX
rugporpaduueckux cBefeHni. s JOCTIKEeHNS 1esieil ObUIN MPOBEAeHbl KOMIUICKCHBIE TT0JIEBbIe paboTHI C
HCHOJIb30BaHUEM COBPEMEHHOT'O T'MAPOJIOTHYECKOro M Ieo/le3ndeckoro obopynoBanus U aemudpuposanue
KOCMHYECKHX CHUMKOB criyTHHKOB Sentinel 1,2 uactpymentamu u nporpammamu ArcGIS. 3arich o kaxmoi
peKe ¥ BPEMEHHBIX BOJOTOKAX MMEET YHHKAIbHBIH MICHTH(UKATOP IIPOCTPAHCTBEHHOI'O OOBEKTa B TCOMH-
(opmannonHoi cucteme. baza maHHBIX co3maHa IS M3BICKAHUH B 001aCTH Teorpaduu U IMPHPOIOIONE30Ba-
HUSI B TaKUX c(epax, KaK THAPOIOTHUS, SKOIOTHsA, IU(POBU3AIHNS, U ABIAETCS HHPOPMATUBHONH OCHOBOH JUIS
peanu3anuy MeponpusATHil T0 MOHUTOPUHTY M BOCCTAHOBJIEHHIO PEK, CHCTEMBI BOJOIONB30BaHUs B Oacceii-
HaxX TPAaHCTPAHMYHBIX PEK.

Kniouesvie cnosa. ruaporpadus, peyHas ceTh, 0acceliH, WCTOK, YCTbhe, TeOMH(OpMAIMOHHAs CHCTEMA,
YVHHUKAJTBHBIA HIICHTU(PHUKATOP, TUCTAHIIUOHHOE 30HAUPOBAHUE 3CMITH.

Beeoenue

Tepputopus Pecrybmukn Kasaxcras, 3aHuMaromast miomass 2 724 902 kv® ¥ BKIIOYAromas HeGolb-
[IMe TOpHBIE ¥ MPEATrOpHbIE PaBHUHBIL, TA€ MPOUCXOAUT (POPMUPOBAHUE OCHOBHBIX PEeK peciyOnuku, 1 00-
LIMpHbIE PAaBHUHHBIE MPOCTPAHCTBA, HAXOAALIMECS B LEHTPAJbHOM M CEBEPHOM 4aCTAX, Cpelu KOTOPBIX
UMEIOTCS 3HAYMTENIbHbIe OecCTOUHBIE paloHBI (palloHBI 3aMKHYTOTO CTOKa), paBHsercs okoino 1 500 000
KM% PaccmatpuBaemslii Bankaii-Anakonbckuii Bojoxo3siicTBeHHbIi Oacceitn (BXDB) pacosiosxkeH, B OCHOB-
HOM, B TOPHOM paiioHe, BO MHOTOM HOBEPXHOCTHBIE BOJOTOKH O€pyT HAyaJlo B OMOSCHIBAIOIIMX PErHOHAX
TOPHBIX 00JacTsIX — TOpHBIX Hensx Tanupray, JKonrapckoro Anaray u Tapbararas (puc. 1).

OUIMKO-MEOrPAGUUECKAS KAPTA
BAJNKALL-ANAKONIECKOTO BXB

= KAPRXAT

TATIGIKOPTAH

Pucynox 1. ®uszuxo-reorpaduueckas kapra bankam-Anakonsckoro BXb
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[epBrie cBemeHus mo ruaponioruu o3epa bamkam u pex Mne-bankaiickoro 6acceiiHa ObUTH MOTYYEHBI
emé JI.C. beprom Bo Bpems ero mytemecTsus mo Cpexnerr Asun B 1903 roxy [1]. Taxke Benmch uccieno-
BaHUsI TIO0 TUAPOrpadUUECKUM XapaKTepHCTHKaM. [umporpaduyeckne XapakTepUCTUKH PEK W BPEMEHHBIX
BOJIOTOKOB SIBJISIFOTCSI ICXOJTHOW OCHOBOW a0OCOJIFOTHO BCEX MHIKEHEPHO-THIPOJOTHUSCKUX OICHOK W pellie-
HUI MHOTHX BOJOXO3SHCTBEHHBIX 3aj1a4. [IJIsl pelieHus pa3InuHbIX BOJAOXO3SHCTBEHHBIX 33/1a4, B TOM YHUCIIE
myTeM nu(POBHU3AINH, MOKHO UCTIOIB30BATh CHCTEMY BeO-BEPCHH, UTO MOBBICUT IPPEKTUBHOCTH PabOTHI C
THIPOJIOTHYECKUMHU JaHHBIMH. [[JIs 3TOr0 HEOOXOIUMO MPOBECTH UIACHTU(UKAIMIO PEK Ha OCHOBE CIICITH-
QIBHOTO METOJMYECKOT0 00OCHOBaHUS C UCIIOJIB30BAHUEM JAaHHBIX KOCMUYECKON ChEMKHU 3EMITH.

Wnentndukamums pex MPEeAcTaBIsIeT cOOOW MpoIecc ONpeAcsieHns BOTHOTO 00heKTa — peku. Mac-
mTabHBIe padOTHI IO MACHTH(DHUKAIINN PEK MPOBOIMINCH B COBETCKOE BpEeMsI ITPH MOATOTOBKE padOT 110 TO-
CYJIapCTBEHHOMY BOJHOMY Kajmactpy. Tak, WiaeHTU(UKAIUS PEK MPOBOAMIACH B IIENIAX YTOUYHEHHUS THIPO-
rpadUUecKor CeTH, ee KOJIMYECTBCHHBIX H KaYeCTBEHHBIX MMOKa3aTelsX, KOTOpble paHee ObLIM MOJTYYCHBI B
1960-1970-¢ rT. Ha OcHOBE ToMOrpadUIecKUX KapT. AHAIH3 PE3yIbTaTOB NPEABTYIUX UCCIICAOBAHHHN TT0-
KaszaJl HaJIM4YuC pdaa HpO6erM B I/IILCHTI/I(i)I/IKa]_[I/II/I BOIHBIX 06’LCKTOB, 4YaCTb U3 KOTOPBIX CBA3aHa C HU3KOM
THJIPOJIOTHYECKOW W3YyYEHHOCTBIO U AOCTYNHBIMH B TO BpeMsl MeToJamMH OOpaOOTKH AaHHBIX a’dpodoTo-
CHhEMKH, a TAKIKE TIOCTPOCHHSI TOMOrpapuUECKUX KapT, YaCTh MPOOJIEM CBsI3aHA ¢ U3MECHEHUSIMU 3€MHOM T0-
BEPXHOCTH 32 MOCJICIHUE TI0JIBEKa BCIICJCTBHE MOTCIICHHUS KIIMMaTa U aHTPOIIOI'€HHOTO BO3JICHCTBYSL.

OcHosnas yacmo

UccnenoBanns ycnoBuil GOpMHUpPOBaHMS CTOKA W BOAHOTO peknMa pek Mie-bankamickoro Oacceitra
conepkatcst B padorax B.JI. Illymnsma [2], O.I1. Illernosoii [3], 3.T. bepkanuesa [4], A.®. JIutoBuenko [5],
N.C. Cocenona [6, 7], XK. Hoctaesa [8—10], JI.A. EMenssinoBoit [11] u mpyrux. bonbpmMHCTBO pek — TH-
MUYHBIE MOJIOJbIe OypHBIE TOPHBIE TOTOKHU C HHTEHCUBHO Pa3BUTOM ITTyOMHHOU 3pO3Hel, IPOIOIbHBIA Mpo-
¢np ux He BeIpaboTaH [12]. Beixoas Ha MpenropHyo paBHUHY, OTH PEKH CTAHOBSTCS MAJIOBOJHBIMU, a Te-
YEHUS UX — CIIOKOWHBIMU.

BonHbili pesxuM pek, TTIaBHBIM 00pa3oM, ONpeeNseTcss KIMMAaTHYeCKUME YCIOBHSAMH, a UMEHHO pe-
XKUMOM M KOJIMYECTBOM OCAJIKOB, paclpelieieHHeM TeMIIepaTypbl BO31yXa, UCIIAPEHHUEM, COOTHOLICHHEM
HCTOYHUKOB TIUTAHUSI PEK, XapakTepoM peibeda, a Takke THAPOre0OTHUECKUMU U JPYTUMHU 0COOEHHOCTS-
MU peyHbIX OacceiiHOB. OIHUM U3 OCHOBHBIX (DAKTOPOB CTOKA sIBIIsSIETCS peibed OacceHOB H, Mpekae Bce-
ro, abcommoTHast BeicoTa. C MOBBILIEHHEM a0COJIOTHOM BBICOTHI BOJOCOOPA U3MEHSIOTCS (haKTOPHI KIMMaTa
1 TOACTWIAIOIEH TOBEPXHOCTH, CIIEI0BATENILHO, M YCIOBUS IMHUTAaHUs peK. B To ke Bpems Kak B MUTaHUU
PEK BBICOKOT'OPHBIX paﬁOHOB CYIIECTBEHHYIO POJIb UI'PAIOT JICAHUKW M BEYHBIC CHEra, B CPECAHCTOPHOM MU
MPEArOPHOM MOsICax 3HAYUTENIHO YBEIMYMBACTCS 3HAYEHUE CE30HHOTO CHEXHOTO MOKPOBA, KUAKHX OCaj-
KOB W ToA3eMHbBIX BoJ [13, 14].

ITo Teppuropuu Oaccelina B pamMkax npoekra «Pa3paborka nacrmopra pek Kazaxcranay (2020-2022 rr.)
o nporpamme 254 «DddeKTHBHOE YyIIpaBlIeHNE BOAHBIMU pecypcammy». [loamporpamma: 103 «Oxpana u
pauMoHaJIbHOE HCIIOIb30BaHUE BOJHBIX pecypcoB» Ipu (hrHaHCOBOM noauaepxke Komurera mo BoaHBIM pe-
cypcam MOIIP Obuta mpou3BeneHa MAECHTH(UKALUS PEK M BPEMEHHBIX BOJOTOKOB, a TAKKE MpPEACTaBICH
CIIMCOK MJICHTU(UIIMPOBAHHBIX PEK M BPEMEHHBIX BOAOTOKOB. B 1enom, paboThl 10 UACHTU(UKALUN PEK
MO>KHO Pa3JeNUTh Ha CIEAYIOIINE 3Tallbl:

— cOop, aHANTM3 apXUBHBIX JAHHBIX U CO3JJaHHE apXUBHOTO IEPEYHs PEK;

— COIIOCTAaBJICHUE apXHMBHBIX JAaHHBIX C TOHOI‘pa(bI/IT-IeCKI/IMI/I KapTaMu, KakK IJid ONPCACIICHUA NEPCUHA
PEK, Tak U OTpeAeNIeHIsI HECOOTBETCTBHI B MACHTU(UKAIINH PEK;

— nemmppUpOBaHUE BOJHBIX MOBEpXHOCTEH Mo naHHBIM /133 1 ux naeHTUHUKaLKs Kak peK MO pe3ylib-
TaTaM BTOPOTO 3Tamna paboT M ¢ MCIOIBb30BaHHEM COBPEMEHHBIX KapTorpaduueckux BeO-cepBucoOB. Mtorn
I/I)IeHTI/I(i)I/IHI/IpOBaHI/ISI 1 YTOYHCHHBIC CBCACHUA 00 06H_IeM KOJIMYECTBC PEK U BPEMCHHbBIX BOJOTOKOB I10 I'pa-
JanysM JUIMH ¥ UX HM3YYEHHOCTH 1O BOJOCOOpHBIM OacceliHam B paspese bankam-Amnakonsckoro BXb
npencrasieHsl B Tabnuue 1. B nanHoMm nccienoBanuu ObUIM BBIAENEHBI BOJOCOOpHBIE OacceiHbl peKk Ipu
oMo rporpammel [ IC 1 ipeacTaBieHsl Ha pUCYHKe 2.

196 BecTHuk KaparaHgmMHCKoro yHmBepcuteTa



OCHOBHbIE rmgporpaduyeckme ceeieH1s 0 pekax U BpeMeHHbIX BOAOTOKaX ...

)

NPUOBEPCK §

RAPRAPAITGT

e, BULLKEK

ST TR
e et

KANWArAA
2
\ D

ANMATbI
®])

vinb
o3 ccHIKKY?

Dl PO SRS

TANAbIKOPTAH

®

Aaasa?

'#'s

- CAPKAHA e

!
P
P

A

L
3

1
g ey Sag
hY
N = aan,
) Sy P
~ '
T = |
., < ot
L 5
L™y L2 O — 7 |
\ o =t .
¥ .
7
'3
¥
7
7oy
i
I (T
A€ &
v 7
7
b
P
)
I
o

-
iy
{_ Hapol

© KAPAKOMI

BacceitH p. Vine u peku ee 6acceiHa
Bacceitnbl pek LWy-WUneiickux rop

BacceiiHbl pek 3anagHoro u ceBepHoro
noGepexun 03. bankaw

Bacceittbl pek AitHabynakckoi BnaavHbl

Bacceitx p. flencei

BacceitH p. Akcy

BacceitH p. Keiabinaraw

BacceitH p. Kaparan

Bacceiitbl pek Anakonbckoi BnagvHbl

s

s1's

788

Pucynok 2. Kapra-cxema pazneneHus BogocOopHBIX OacceiiHoB bankam-Anakonsckoro BXb

CBoJHbIe MOKA3aTeJIN KOJIUYeCTBA M NPOTSKEHHOCTH BOA0TOKOB bankaum-Anakoabckoro BXb

Taobnuma 1

Oobmiee Cymmapnas  |% OT 00111ero Koji-a Konn4ecTBOBO BOJIOTOKOB,
I'panauyu BOJOTOKOB
10 JUTHHe, KM KOJIMYECTBO JUTHHA BOJOTOKOB H HX Ha KOTOPBIX BEJIFICh WIIH BEAYTCS
BOJIOTOKOB | BOJOTOKOB, KM oOrIel TIHHEI THIPOJIOTHIECKOE HAOIIOICHAS
1 2 3 4 5
bacceiin p. Hne u pexu ee baccetina
Cambie no 10 1027 6996 52,9/23,3 59
MaJibie 10-25 670 10135 34,5/33,8 87
Martsie 25-50 194 6612 10/22,1 76
50-100 28 1878 1,4/6,3 16
100-200 17 2347 0,9/7,8 15
Cpennue 200-300 2 511 0,1/1,7 2
300-500 2 645 0,1/2,2
Bostbiiiie 500-1000 1 848 0,1/2,8 1
Bonee 1000
Bcero 1941 29972 100/ 100 256
bacceiinvl pex Bocmounoco cknona Illy-Hnetickux cop
Cambie no 10 138 967 46,2/20,1
MaJibie 10-25 116 1729 38,8/35,9 1
Mathie 25-50 30 1041 10/21,6 1
50-100 15 1078 5/22,4 5
100-200
Cpennue 200-300
300-500
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Ipononxenue tadbmumus 1

1 2 3 4 5
Bbonbime 500-1000
Bbonee 1000
Bcero 299 4815 100/ 100 7
bacceiinvl pex 3anaonoeo u Ceseproco nobepesicos 03. Bankaw
Cambie no 10 130 998 16,2/5,1
Majible 10-25 470 7238 58,7/36,7 3
Matsie 25-50 131 4604 16,4/23,3 3
50-100 52 3520 6,5/17,8 3
100-200 11 1366 1,4/6,9 3
Cpenuue 200-300 5 1185 0,6/6 3
300-500 1 304 0,1/1,5 1
Bobiiiie 500-1000 1 505 0,1/2,6 1
Bbonee 1000
Bcero 801 19720 100/ 100 0
bacceiinvl pex Atinabynaxcrkoii 6nadunvl
Cambie 1o 10 17 105 70,8/46,5
MaJible 10-25 6 94 25/41,6
Marsie 25-50 1 27 4,2/119
50-100
100-200
Cpennue 200-300
300-500
Bonbmme 500-1000
Bbonee 1000
Bcero 24 226 100/ 100 0
bacceiin p. Jlencu
Camsle o 10 85 574 53,5/20,2
MaJble 10-25 53 801 33,3/28,2
Matsie 25-50 16 581 10,1/20,5 1
50-100 3 225 1,9/7,9 1
100-200
Cpennue 200-300 1 201 0,6/7,1 1
300-500 1 457 0,6/16,1 1
Bounbmme 500-1000
Bbosiee 1000
Bcero 159 2839 100/ 100 4
bacceiin p. Axcy
Camble 1o 10 75 546 57,7/28,1 2
MaJble 10-25 44 631 33,8/32,5 1
Matsie 25-50 9 312 6,9/16
50-100
100-200 1 101 0,8/5,2 1
Cpennue 200-300
300-500 1 354 0,8/18,2 1
Bosbmme 500-1000
Bboisiee 1000
Bcero 130 1944 100/ 100 5
bacceiin p. Koizvinacaw
Cambie 1o 10 96 663 56,8/27 1
MaJible 10-25 58 820 34,3/33,4 1
Masie 25-50 9 310 5,3/12,6 2
50-100 3 202 1,8/8,2 2
100-200 2 253 1,2/10,3 1
Cpennue 200-300 1 208 0,6/8,5 1
300-500
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OxoHnyaHnue tabununse 1

1 2 3 4 5
Bbonbmue 500-1000
Bbosiee 1000
Bcero 169 2456 100/ 100 8
bacceuin p. Kapaman
Camebie q0 10 362 2445 63/34,2 14
MaJible 10-25 169 2452 29,4/34,3 22
Matsie 25-50 37 1267 6,4/17,7 11
50-100 4 259 0,7/3,6 2
100-200 2 301 0,3/4,2 2
Cpenuue 200-300
300-500 1 423 0,2/5,9 1
bonpmme 500-1000
Bosnee 1000
Bcero 575 7147 100/ 100 52
bacceiinvl pex Anaxonvckoul 6naounvi
Camble 10 10 467 3206 60,6/31 5
MaJible 10-25 237 3454 30,7/33,4 14
Marsie 25-50 46 1565 6/15,1 12
50-100 15 1098 1,9/10,6 12
100-200 3 373 0,4/3,6 3
Cpennue 200-300 3 659 0,4/6,4 3
300-500
Bonpmme 500-1000
Bonee 1000
Bcero 771 10355 100 /100 49
Bceeo no BXb
Cameble 10 10 2397 16500 49,2/20,8 81
MaJibie 10-25 1823 27354 37,4/134,4 129
Matsie 25-50 473 16319 9,7/20,5 106
50-100 120 8260 2,5/10,4 41
100-200 36 4741 0,7/6 25
Cpennue 200-300 12 2764 0,2/3,5 10
300-500 6 2183 0,1/2,7 4
Bosbiime 500-1000 2 1353 11,7 2
Boiee 1000 0
Bcero 4869 79474 100 /100 398

B mepedeHb BKIIIOUEHBI BCE BOJOTOKHU, TIOCTOSIHHO JIEHCTBYIOIUE M BpEMEHHbBIE, HMEIOIINE JIUHY OT
5 kM B ropubix u oT 10 kM Ha paBHMHax KazaxctaHa ¢ mepemagoM BBICOT MEXIY YCThEM M HCTOKOM [0
200 M, a Tak)e BOJOTOKH JUIMHOW MEHee 5 KM, KOTOpBIE MCCIICIOBAHbI MU Ha KOTOPBIX BEIYTCS WK paHee
BEJIMCh THAPOJIOTHYECKUE HAOMIOAeH!U. XapaKTepUCTUKU BOJAOTOKOB JTMHOM 10 KM 1 ©oJiee MpUBEAEHBI C
OKPYTJICHHEM [0 TIeJIOTO KujmoMeTpa, MmeHee 10 kM — ¢ TogHocThio A0 0,1 kM.

[lepedyeHb BOJOTOKOB MPEJICTABIICH B COOTBETCTBUU C TIOPSIIKOM MX PACIOJIOXKEHHs Ha THAporpaduye-
ckoii cxeme. CHavaja yka3bIBaeTcs IIaBHas peKa, 3aTeM ee NPUTOKHU, MPOTOKU U pykasa. IIpuToku mome-
LIAI0TCS B MOPSKE BIIAJCHUSI B OCHOBHYIO PEKY OT BEPXOBBS K YCTBbIO HE3aBUCHMO OT TOTO, C Kakoro Oepera
OHU BMaaroT. [IpOTOKM 1 pyKaBa MOMEIIEHBI TI0 MECTY OTXO/1a UX OT peku. BHyTpu OacceliHa Jisi IPUTOKOB
MOCTEIYIOUIHUX MOPSAKOB COXPAHSIETCS TOT K€ HPUHIIMI PACTIOJIOKEHHS.

[Ipu oOpa3oBaHNM peKH U3 ABYX PEK IOCJIE OCHOBHOM PEKH YKa3bIBae€TCS peKa, UMeromast OOJbIIyIo
mHy. [Ipy cnussHUM IBYX OJIMHAKOBBIX TI0 JUIMHE PEK IMOCie OCHOBHOM PEKH CHauaya MPHBOJIUTCS TpaBast
€€ COCTaBJISIoNIasd ¢ MPUTOKAMH, 3aTeM JieBas. Pexu, He TocTuraroImye OCHOBHOTO BOJOTOKA (TEpSIOIHEcs),
MOMEIIEHBI BMECTE C IPUTOKAMH, B IOPSAKE 0011l ruaporpaduaeckoi CXeMbl.

CseneHus 1Mo peKaM ¥ BPEMEHHBIM BOJOTOKaM (Tabi. 2), MOydeHbl MyTeM MX UISHTHU(HUKAIUHN B TIpe-
nenax bankaii- Aj1akoJIbCKOI0 BOIOXO03HCTBEHHOIO 0acceiiHa ¥ ObIIN OIPE/ICIICHbI CACAYIOIINE XapaKTepH-
ctuku: ID sodomoka (MPUCBOCHHBIC WICHTU(PHUKATOPHI (YHHKAJIbHBIC HOMEPA) BOAOTOKOB); HAUMEHOBAHUE U
mun 6o0omoxa (peka, pydeu, IpoToKa U T.11.); nops0ok gooomoka (TaBHas peka (IIepBoro NopsaKa) | mpu-

Cepusa «Bbuonorusa. MeguumHa. Meorpacmsa». Ne 1(109)/2023 199



C.K. Annmkynos, A.B. Mbip3axmeToB 1 ap.

TOKU BTOPOTO, TPETHETO U MOCICAYIONUX MOPSIIKOB); Ky0a gnadaem, eoepaguyeckue KoOpoOuUHamsl, 000~
XO3SUCMBEHHASL NPUHAOTIEHCHOCb, AOMUHUCTPAMUBHAS NPUHAOLEHCHOCHD.

Tabnuma 2

IMo1HOE HAaMMeHOBaHMeE BOJIOTOKA, THUII M €r0 NOPSAKoBas Kjiaccupukamus ¢ aAMUMHUCTPATUBHO-
BO/JI0XO0351iiCTBEHHOI1 IPUHA/JIEsKHOCTHIO (Ha mpumepe p. Tekec)

Ne n/n | 1
Bacceitn p. Wie u pexu ee bacceiina
ID BomoTOKa 2060002
HaunmeHoBaHHE U THIT BOJTOTOKA p. Tekec
ITopsimok BomoToKa 1
Kyna Bnagaer p. Une
C kakoro Oepera JIeBBIN
Verse CIII 42°34'4,909"
T'eorpadrueckie KOOpAUHATEH BJL 79°3826,234"
Herok CIII 43°35'15,557"
BJI 82°30'30,714"
BonoxossiicTBeHHas IPUHAICKHOCTD Paiion 02.01.2002
Vuactok 02.01.02.01
AIMUHWCTpATHBHAS TPUHAICKHOCTD Obnacty ATMATHHCKAA
Paiion KHP

Bce mapamMeTpsl U XapakTepHUCTHKH BOJOTOKOB OMPEACICHBI M YTOYHEHBI C MOMOIIBIO COBPEMEHHBIX
METOAMK U TEXHOJIOTUH T'€OMH(DOPMAIIIOHHBIX CHCTEM.

B Hacrosimem uccie0BaHNH TPEACTABICHBI OCHOGHbIE C8eOeHUsl O PEKax U BPEMEHHbIX 0OOMOKAX.
[IpuBeneHa NONOTHEHHAS U YTOYHCHHAS UHMOPMAIHS O PEYHOI cucTeMe OacceiiHa U BOJIOTOKAX, TIe Ompe-
JiefieHa MOpsIKOBas Kiaccu(UKalus BOAOTOKOB, YKa3aHbI CBEJCHHUS OTHOCHUTEIBHO NMPUHUMAIOIIETO BOJIO-
TOKa, a TAaK)Ke WX aJMHUHUCTPATUBHO-BOJJOX03IMCTBEHHAS TIPUHAJUIC)KHOCT U Teorpad)uuecKue KOOpAHHATHI
HCTOKOB U yCTheB. [IpUBOSITCA OCHOBHAS MH(BOPMAIUSA 0 MOPPOMETPUUECKUX U MOP(OITOTHIESCKUX XapaK-
TEPUCTUKAX BOJOTOKOB U MX BOJ0OCOOpOB (Tabi. 3, 4) U OCHOBHBIC CBEICHHS O TPAHCTPAHUYHBIX PEKax B
Bankamr-AnakonbsckoM bacceiine (tabdi. 5).

Mopgpomempuueckue xapaxmepucmuxu 000MOK08 U ux 6000cHopos. B kauecTBe MOPHOMETPUIECKUX
XapaKTepUCTHK BOJOTOKOB YKa3aHbI: JJIMHA MPUHUMAIONICH PEKH OT MCTOKA JIO BIAJCHUS PACCMATPUBAEMO-
ro BomoToka ¢ touroctsio 10 0,1 kM (L, km); miomans Bomocbopa (F, kM%); cpemmsisi BEICOTa BOZOCOOpa
(Hep., M); cperamii ykitoH (%o); HEHTP TKECTH PEYHOTO BOOCOOPa; IycTOTa PYCIOBOi ceTH (po, KM/KMP).

[IpuBeneHbI OTMETKH BBICOT MCTOKA U YCThSl BOAOTOKOB B MeTpax bC, cpenHuii u cpeaHeB3BEIICHHBIH
yKJIOH peku. CpelHui YKIIOH PEKH OTpeJiesieH KaK OTHOIIEHNE Pa3HOCTH BBICOTHBIX OTMETOK UCTOKA U ype-
3a BOJIbI B YCThE K COOTBETCTBYIOIIEH JuIMHE BOJOTOKA. CpelHEeB3BEIICHHBIN YKIIOH PEKH SIBISETCS yCIIOB-
HBbIM BBIPOBHCHHBIM YKJIOHOM JIOMaHOTO MPOQHIIS, PABHBIM CYMME YaCTHBIX CPEJIHUX YKIOHOB MPOQHISL
BOJIOTOKA. MI3BUITHCTOCTH BOJOTOKOB J1aHA B KM/KM’.

Mopdgonozuueckue xapakmepucmuku 000c60po8 BKIIOUYAIOT B ce0s KOJIMYECTBEHHBIC MTOKA3aTeNH, KO-
TOpBIE OIPEACISIOT OCOOEHHOCTH CTPOEHHUSI BOZOcOOpa: OTHOCHUTENIbHAS 03€PHOCTh; paclaxaHHOCTh; ypoOa-
HU3UPOBAHHOCTB; OTHOCHTENbHAS JIECUCTOCTh; OTHOCUTENbHAS 3a00I04€HHOCTD; 0JIEIEHEHHOCTb.

Bce 3TH xapakTepuCTHKHN ONpeNeNsiIiNCh KaK OTHOIIEHHE CYMMAapHOH Tuiomanu (Jecos, o3ep, O0JIOT U
Ip.) Ha BogocOOpe K IUTOMIaaM BCETO BojocOopa. JIJisi moaydeHuUs IMONHOIEHHBIX MAaHHBIX O MECTHOCTH,
penbede U BOJHON MOBEPXHOCTH, VIS COCTABICHHUS TONOrpadMUECKUX IUIaHOB U Npoduiier BOAHBIX 00bEK-
TOB CO BCEMH UX XapaKTEPHBIMH OCOOCHHOCTSIMH, ISl U3MEPEHUS] MOPPOMETPHUECKIX XapaKTEPUCTUK ObI-
JM TIPOM3BEJICHBl KOMIUIEKCHBIE ToJieBble paboThl. [loneBble paboThl HE 3aMEHSIOTCS HHU CaMbIM ITOTHBIM
W3yYCHHEM JIMTEPaTypPHBIX MCTOYHHWKOB, HU aHAJIM30M KapTorpaduyeckux marepuanoB. [lojesbie paboThI
MPOU3BOJMIIUCEH 151 BepU(PHUKALNHN BHIIOTHEHHBIX HASHTHU()UKAITMOHHBIX PaOOT.
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Tab6anuma 3

OcHoBHBIE rHApOrpadguuecKkne XapaKTepUCTHKH PeK U BpeMEeHHbIX BOJOTOKOB 1 BO10COOpOB
(Ha npumepe p. Texec)

Ha- MopdomeTpruieckne XapaKTepPUCTHKI
ID | nme- BOJIOTOKOB BOZI0COOPOB
No | BO- | HO- KaTeropm:“. OTMETKA BBICOT,|  yKJIOH CHTD THKECTH
* | 10- |Banne 1- HOCTOﬂHHbu:l., M EC peku, %o I p
wn TO- |M THII 2~ Bpeermniit |, K F, kv’ Hepo | Jep. |pedmOrO Bosmo- | po,
3 ~repmomuiics | oy cp. | m3B-m | ’ M %0 | coopa (CLI; |km/km®
Ka |BOMO- HCTOK | yCTBE | CP.
B3B. BJI)
TOKa
Bacceitn p. Une u peku ee Oacceiina
[N} Q
S| & 42°5322,321";
o ’ B
1 § e 1 458| 3606 | 792 |6,1|17,7| 1,74 |27550 | 2547 | 42,5 81°29'43 934" 0,08
N g,
Tabnuna 4
OcHoBHbIe rHApOrpadguueckne XapakKTepucTHKU PeK M BpeMeHHbIX BOJOTOKOB M BOA0COOpOB
(na npumepe p. Texec)
Hauwmeno- Kareropus: Mopdonoruyeckue XapakTepuCTUKI BogocOopa
Ne- | ID Bono- | Bamme u |1 TOCTOAHHEIH; pacraxan- | O Oamm- | ocue- | saboro- onesicHeH-
T TOKa THII BOJIO- | 2 — BpeMeHHbIi; | 036PHOCTH 31po-
ToKa 3 —repsompiics HOCTB | o ory | TOCTB | HCHHOCTH HOCTb
1 2 3 4 5 6 7 8 9 10
Bacceitn p. Une u pekn ee OacceliHa
1 | 2060002 | p. Texec | 1 | 0003 | 013 | 0008 | 0111 | 0 | 0,035

Tabnuma 5

OcHoOBHBIE CBe/ICHHSI 0 TPAHCTPAHUYHBIX pekax Baikam-Asakoabsckoro 6acceiiHa (Ha npumepe p. Tekec)

Ne ID Haumenosanwne u | Ilopsgok C xaxoro Pacnonoxerne "
Kyna Bnagaer IIpumeuanue
BOJIOTOKA THII BOJIOTOKA BOJIOTOKA Oepera | ucTOKa | yCThs
1 2060002 p- Texec 1 p. Nmm 1B PK KHP HTPK(EPPK i

Bepudwukanus — 310 cpaBHeHHE THAPOTpahUUECKUX XapaAKTEPUCTHUK, ITOIYIEHHBIX ¢ KOCMOCHUMKOB U
133 (aucrannmoHHoe 30HAMpoBaHUE 3emin) myteM oOpabatsiBanus ['MIC mporpammamu, ¢ pe3ylbTaTraMu
MOJIEBBIX M3BICKAHWN M M3MEPEHUil: JIMHEMHBIX, BBICOTHBIX M IUIOIIAJHBIX XapaKTEPUCTHK, C MOIyYCHHEM
MOTPEIIHOCTEH, Tepex0THBIX KO3 (HUIIEHTOB.

Paccmompenvr mpancepanuunvie pexu Banxaw-Anaxonvcko2o 6accelina M COCTaBICH COOTBETCTBYIO-
mmii crivcok. [lpejcraBiieHa JONOMHEHHAs: M YTOYHEHHass HHQOpMAIUs O PEeYHOH crucTeMe OacceiiHa u BO-
JOTOKax, TJ€ yKa3aHa MOPSAAKOBas KiacCH(UKAIMS BOJOTOKOB, CBEACHUS OTHOCHUTENHHO NMPUHUMAIOIIETO
BOJIOTOKA, & TAaKXKe PACIIOJIOKEHHUE HCTOKOB U YCTHEB C YUETOM HMX TpaHcrpaHndHoctu. Kpome toro, npea-
CTaBJieHa OCHOBHas HHGOpMaIus 0 MOPPOMETPUIECKIX U MOPPOJIOTHYECKHX XaPAKTEPUCTHKAX BOJIOTOKOB
U UX BOJOCOOPOB, B TOM YHCIIE JaHHBIE ISl CONPENEeNbHON TeppuTOpuu. JJonomHUTENnbHO naeTcs nHpopma-
IS O TOM, TIEpEeCceKaeT JIM BOJOTOK [ 0Cy1apCcTBEHHYIO IpaHMIly MITH POTEKaeT BIOJIb Hee (Talur. 6).

Bcero na Tepputopun bankami-Anakonsckoro BXb HaxoaaTcs 32 TpaHCTpaHUYHBIX BOJOTOKA.

[To BceM mpeacTaBIeHHBIM THAPOTPadUIECKHM CBEJICHUSM O PEKax M BPEMEHHBIX BOJOTOKAaX JJIs
3¢ (}eKTUBHOCTU W peUIeHUs psija 3a1ad pazpaboraHa ux BeO-Bepcus, B Buae «Cucrema nudpoBbIx mac-
MOPTOB PEK», TPEACTABIIONIass COO0NH MHTEPAKTUBHYIO KapTy CO MHOXKECTBOM JIOTIOJIHUTENBHBIX MOJY-
nei (puc. 3).
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TaGnuma 6

OcHoBHBIE MOp(oMeTpUUYECKHE XaPAKTEPHCTHKH TPAHCTPAHUYHBIX pek Bankam-Ajsakoibcekoro facceiina
(Ha npumepe p. Texec)

X Bomorokos Bogocbopos
ID | Hamme- ?QSK_ OTMETKA yimon | ko
- - 2 o
No BO- | HOBaHUE Tpatc- qnvHa L, KM | BBICOT, M pex, %o |3bd. F, km Hep, M Jep.r %0
0- | ¥ THI BC
TOKa| BOLOTOKA TatI- Bcee Uec- | Ye- C 1 Bce Bcee Bcee
HOCTHU PK | CT cp. P- | gru PK|CTI PK| CI" PK | CI"
ro TOK | The B3B ro ro ro
g 1o rpa- B23|5|8/Q|w|lw|la
1| 8 |p-Tekec | uume |458]|150|244 (3606|792 |6,1|17,7|1,74 LIH| QD |o|w|o|w|w
&) Nl Tl NN NN < | N N
< (64,1 xm)

il Cuctema LMPOBLIX NACNOPTOB BOAHbIX 06bekToB KasaxcraHa KATANIOr  MHTEPAKTWBHBIE KAPTH  [EHEPALIA OTYETOR  AAMMHUCTPUPOBAHUE nowck
2

VHIKANBHBIA Peka: p. Jlencel
WREAMRATGR YHUKanbHbIN naeHTduKaTop: 2100001
HAMMEHOBAHVME  PEKM LEVACTBUE
MOAPOBHEE
p. Waxankym

1010829 PepakTuposats
(eyx)

MopdomeTpuueckie XxapakTepucTukm
soaocbopos

[0 B O E

p. Toxrambiccait

1010826 PeaakTposars
(eyx)

pyu. Bes
Ha3saHnA 1010697 PenakTuposats BOAOCOOPHAR NAOWIAAL, KM2 11746.107026086785
(Twarac)
Cpearan B3BEwWaHHaR BLICOTA
888.120253
p. Naiinst 2060571 Penakmuposars 80A0C60pa He, M

p- Nencel 2100001 PepaxTuposaTs .
soaocbopa Jexn, %o

p. Kapatan 2130001 Pegactuposars
(eHTp TAXECTH petOrD
Lewrp P 79°39' 54511
soaocSopa
p.Beswassanun 2061879 PepaxTuposars

LieHTp TRXECTH PEUHOrO
p. Kessinaraw 2120001 PenakTposars et

Iycrora peunoi cetw Bosocbopa
P

0.24256962134085513

Pucynok 3. OcHoBHast BeO-CTpaHuIla paboThI ¢ U(POBBIMU MTACTIOPTAMU PEK

Be6-Bepcust npeHa3HaveHa Jiisi 00ecTieYeHus] aBTOMAaTU3UPOBAHHOW paboThI ¢ TAHHBIMU PEK, BPEMEH-
HBIX BOJIOTOKOB M UX BOJIOCOOPOB; MPEJOCTABISET BO3MOKHOCTh ITOMCKA M HABHTALIMY 10 331aHHBIM Iapa-
MeTpaM M XapaKTepPUCTHKaM, B TOM YHCJE [0 KPYIHBIM BOAOpa3zesiaM, BOIOCOOPHBIM U BOJOXO3SHCTBEH-
HBIM OacceiHam, 0 aIMUHUCTPATHBHO-TEPPUTOPHATIBHOMY JICTIEHUIO.

JanHas cucreMa MMeeT OTIMYHBINA TMOTEHIWAN ISl pacIIMpeHus] (YHKIHOHAIBHBIX BO3MOXHOCTEH,
JIOpabOTKU TeKYHMMX (YHKLUMH, co3AaHus HOBBIX (YHKUWH, MOAyJed, nHTepdeiicoB MpOrpaMMHOIO B3au-
mozeiictBus (API) ¢ npyrumu cucremamy, B TOM YKCIIE TOAOOHBIMU T€OMH(POPMALIIOHHBIMHA CHCTEMaMHU.

Baxnouenue

B nponiecce BoimosnHeHHOH paboThl B bankami-AnakonsckoM OacceliHe cTao BO3MOXXHBIM HIEHTH(U-
uupoBath 4869 pek pasM4HONW AJUHBI, KOTOPbIE MO TEPUTOPUAILHO-0ACCEHHOBOHN MPHUHAANIEKHOCTH U
CTPOCHHUIO TUAPOTpadUUECKON CEeTH MOAPA3ACIAIOTCS Ha 9 palloHOB. BONBIIMHCTBO peK OTHOCHUTCS K CaMbIM
MaJIbIM peKaM JJIMHOM:

— 110 10 xm otHOCHTCS 2397 pek;

— K MasibIM OT 25 1o 100 xm — 593;

—k cpeqaum ot 100 1o 500 km — 54;

— Kk 0osbimmM pekam amuHon S00—1000 kM Beero 2 peku — p. Mite u Asros.

Takas >xe wiaccudukanus mpencraBieHa Obuia B Pecypcax mosepxnoctHbix Bog CCCP (T. 13,
1970 r.), mo maHHBIM 3TOW MOHOrpaduu cample Maible peku uHON 10 10 kM — 50114, mansie — 503,
cpenaue — 53, 6onpmie — 1. Kak Buaum, mociie uaeHTU(GUKAIMKA COBpeMeHHbIMH Metonamu u [HC-
TEXHOJIOTHSIMH, CAMBIX MaJbIX PEK OKa3aJloCh 3HAYWTENFHO MEHbILIE, a Majble pekd Ha 90 pek, cpenHue u
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0osbinve Ha 1 peky MEHbIIE. DTO TaKKe MOXET OBITh CBS3aHO ¢ KIMMATUYCCKUMH YCIOBHUSIMU, BO3MOXKHO,
YTO MaJble U CPEHUE PEKH 0OMEIeIu.

OcHoBHbIE THAPOTpadhUIECKUEe CBEICHUS B TAKOM PACIIUPEHHOM, 3JIEKTPOHHOM (hopMaTe mpecTaBiie-
HbI BIICPBHIC U SBJSIOTCS YHUKAIBHBIM, OPHTHHAIBHBIM CIPAaBOYHBIM mocoOueM. Kakmas peka, BOIOTOK
UAeHTH()UIMPOBAHBI M UMEIOT MPUCBOSHHBIE HACHTH(PHUKATOPHI (YHUKAIbHBIE HOMEPA), KOTOPHIE OTPaKArOT
MOPSIJIOK UX PACIIONOXKCHHUS Ha TUAPOrpadHUECKON CXeMe C YIeTOM aJIMAHHCTPATUBHO-BOJOX03HCTBEHHON
MPUHAITICKHOCTH, BBICICHBI THITBI BOJOTOKOB (peka, MPOTOKa, pydeH u T.1.), yKa3aHbl KOOPIUHATHI HCTOKA
U YCThS BOJOTOKA, aJIMUHUCTPATUBHAS MPUHAJICKHOCTh (00JIACTh, PaliOH), BOAOXO3SICTBEHHBIN Y4aCcTOK
(paiion, yuactok). OmpeneneHnbl Bce MophoMeTpuuecKkue (niouads, cpedHss ebicoma 8000coopa, yeHmp
MSAICECMU PEYHO20 8000CO0PA U 2YCIMOMA PYCrogou cemu) U MOPQPOIOTHICCKUE. OMHOCUMENbHASL 03€ep-
HOCMb U pACNAXAHHOCMb, YPOAHUZUPOBAHHOCTY, OMHOCUTNENbHAS JIeCUCTOCMb, OTMHOCUNENbHAS 3A0010-
YEHHOCMb U 0I€0eHeHHOCMb) XapaKTePUCTHKH. [Ipe/icTaBIeHbl OCHOBHBIC CBEJICHUS MO TPAHCTPAHHUYHBIM
peKaM: pacroyIoKEHHE UCTOKOB M YCThEB C YUETOM WX TPAHCTPAHUIHOCTH, TIepecekaeT BOAOTOK ['ocynapcT-
BEHHYIO I'PaHULy WIH IIPOTEKAET BAOJIb HEE.

[MpencrasnenHast nHGOpMAaLUs MOJE3HA IS CIIEIHATUCTOB BOJAHOTO MPOQUIIS, a TAKKE TOCYAapCTBEH-
HBIX OPTaHOB, MPHHUMAIOIINX PEUICHUS B YIPABICHUH BOJHBIMH PECYpPCaMU U 3aHUMAIOIIMXCS BOJIOX O3S~
CTBEHHOH MHQPACTPYKTYPOM, ¥ MOXKET MPUMEHATHCS Pa3IUYHBIME 3aMHTEPECOBAHHBIMU I10JIb30BATEIISIMH,
OpraHaMU YIIPaBJIEHUS BOJOXO03SUCTBEHHON EATEIbHOCTHIO.
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A.A. Typcynosa, C.K. Anumkynos, A.b. Mbip3axmMeToB,
M.A. Kanaii, A.)K. Jlocraesa, I'. Micakan

Bankam-Anake cy mapyambLibIK a1a0bIHBIH HeTi3ri e3eHaepi
MEH YaKbITIIA CY aFbIHIAPbI TYPaJibl Heri3ri rugporpadusijibIK MJIiMeTTep

Makanana bankamr-Anaken cy MIapyalubUIbIK anaObIHIAFbl ©3€H JKENICIHIH JKaFmaalbl Typajbl HeTisri
MarniMerTep OepinreH. Onap Taynsl aiiMakTapiga 5 KM-ZeH jkoHe KasbIK skepiiepae 10 xM-meH OacraiaThiH
o3eH/ep MEH YaKbITIIa Cy AaFbIHIapBIHBIH Ti3IMIHEH Typajbl, COHBIMEH KaTap OJApAbIH HeTI3Ti
MOP(MOJIOTHSIIBIK KOHE MOPGOMETPISUIBIK CHIIATTaMallapbl Typanbl MANIMETTep[l KaMTHIBI, OCBIHIAH
MaiMerTep Tek 1970-mi sxsurnapsr 6epinred, an 1970-mm xeuinapaaH KeiiH ockIHAalH ayKBIMABI 3epTTeyiIep
JKYpPTi3iiMereH. 3epTTeyliH MakcaThl — ©3CHIACp MEH YyakbITIIa Cy aFblHAapAbl HICHTH(UKaIusIay,
COHBIMEH KaTap JaJaJbIK 3epTTeyiep apKbuIbl )koHe 3aMaHayH ['AXK TexHOIOoTrusnapbIHbIH KOMETriMeH HeTi3Ti
ruaporpadusIbIK aKnaparTsl any. KoibuiFan MakcaTKa *KeTy YIIiH 3aMaHayH THAPOJIOTUSUIBIK-TEOIE3USIIbIK,
KaOIBIKTap bl Kosiany sxoHe ArcGIS kypammapsl MeH OarmapiaManapsid Maiiganana oteipbin, Sentinel 1,2
CIYTHUKTEPIHIH FApBIITHIK CYpeTTepiH Aemmdpiey apKpUIbl KEMICHIl Jajia dKYMBICTaphl XKYpri3iiani. OpOip
©3C¢H MEH yakbITIa Cy arbIHBI reorpad suIbIK akmapar xylecinne Oiperell mueHTudukatopra ue. Jlepexrep
6a3acbl THAPOJIOTHS, YKOJIOTHS, TAOMFATTHl MalilallaHy caJachIHIAFbl alMaKTHIK 3epTTeyieple Naiifananyra
apHaJFaH, COHAal-aK ©3eHepAiH MOHUTOPUHIT MEH KaJIIbIHA KeNTipy, TPaHCIIEKapalblK 03¢H alanTapblHIa
Cy maiinanmaHyapl YHBIMIACTBIPY >KOHIHJETrl ic-IIapamapiabl JKy3ere acelpy YIIH akmapar ke3i OoJibn
TaObUIAb].

Kinm ceszoep: runporpadus, e3eH xyieci, cy mapyamsUIbK anadbl, KaifiHap Ke3, cara, Te0aKnapaTThIK Kyiie,
Oipereit nupenTuduKaTOp, XKepai KaIIBIKTHIKTaH 30HATAY.

A.A. Tursunova, S.K. Alimkulov, A.B. Myrzakhmetov,
M.A. Kanay, A.Zh. Dostaeva, G. Isakan

Basic hydrographic information about the rivers
and temporary watercourses of the Balkash-Alakol basin

The article presents basic information about the state of the river network in the Balkash-Alakol basin. They
consist of a list of rivers and temporary watercourses from 5 km in mountainous areas and from 10 km in
lowland areas, and also include information on their main morphological and morphometric characteristics,
which were presented only in the 1970s, after the 1970s such extensive research has not been done. The
purpose of the study is to identify rivers and temporary streams, as well as to obtain basic hydrographic
information through field surveys and with the help of modern GIS technologies. To achieve the goals,
complex field work was carried out using modern hydrological and geodetic equipment and interpretation of
space images of Sentinel 1,2 satellites using ArcGIS tools and programs. Each river and temporary
watercourse record has a unique feature identifier in the geographic information system. The database is
intended for use in regional studies in the field of hydrology, ecology, nature management, and is also an
information source for the implementation of measures to monitor and restore rivers, organize water use in
transboundary river basins.

Keywords: hydrography, river network, basin, source, mouth, geoinformation system, unique identifier,
remote sensing of the Earth.
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