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HAYYHBIE CTATHH I'mapomeTeoposiorust ¥ IK0JIOTUs

Ne3 2018
YJIK 556.16.5
HoxTtop reorp. HayK C.K. laBnerranues *
Kann. reorp. Hayk A.K. Mycuna !

OLEHKA CJ1Os1 BECEHHEI'O CTOKA PEK JKAMBIK-
KACIIMMCKOI'O BACCEUHA ITPH OTCYTCTBUHA
JAHHBIX HABJIIOJAEHU N

Knrouesvie cnosa. BeceHHee NONOBOIbE, HOPMA CIIOSI CTOKA, PailOHHBIC 3a-
BHUCHUMOCTH, OTIPEICIIAIONHE (hakTophl, rpaMKu CBSI3H, KApTa H30IMHUH

B cmamve uccredosanvt 3asucumocmu cios cmoka u Kodpguyu-
eHma 6apuayuy 6eceHHe20 NOI0800bs OM PUIUKO-2C02PAPUUECKUX PaK-
mopos. [locmpoervl Kapmvl U30IUHULL CNIOSI CMOKA U KO3 pduyuenma 6a-
puayuu 8eceHHe20 NoI0800bs NOCPEOCHBOM NPOSPAMMHOZ0 NPOOYKMA
ArcGIS10.2. Ilpouszsedena oyenka mounocmu pacuemos CmokKd.

CBenieHHsI O BECEHHEM CTOKE: O CPOKaxX MPOXOXACHUS MOJOBOMBS, €r0
MPOAOIDKUTETLHOCTH, MAKCUMAITLHBIX PACcX0/1aX BOBI, CIIOSAX CTOKA MPUBOISATCS
B OIMyOIMKOBaHHBIX MaTepuanax Kasruapomera: «OCHOBHBIE THAPOJIOTHUSCKUC
XapaKTepUCTHKH CTOKa», <«MHOTOJETHHE IaHHBIE O PEXHMax U pecypcax
MMOBEPXHOCTHBIX BOJ CyImIn». B 3THX MaTepuanax CBEICHHS O BECEHHEM CTOKe
MIPUBOSITCS HE 110 BCEM PEKaM M HE 3a BCE TOJbl. DTO 0OBACHIETCS N3MCHEHUEM
€CTECTBEHHOTO PEXXMMa PEKU B pe3yibTaTe 3a00opa BOJIBI IS XO3SMCTBEHHBIX
HYXI, PpEerylHupyIOUIero BIMSHUS BOJOXPAHWIHI WIA W3-32 OTCYTCTBHS
Habmogennid. 110 HEKOTOPBIM peKaM W IyHKTaM CBEACHHS O BECEHHEM CTOKE
MIPUBE/ICHBI HE B TIOJTHOM 00BEME UM UMEIOT 3HAYUTEITBHBIC MPOITYCKH.

W3-3a 0TCYTCTBUS HA/IGKHBIX JTAHHBIX O €CTECTBEHHBIX XapaKTCPUCTHUKAX
BeceHHero croka pek Kapaosen (Bombmioit Y3ens) u Capriozen (Maibiii Y3eHb)
KapThl M3OJIHUI CJI0S BECEHHETO CTOKA HE OXBAaTHIBAIOT OacceiHbl 3Tux pek. C
Y4E€TOM HAIMYHs JAHHBIX O BECCHHEM CTOKE U €ro IMPOJOKUTEILHOCTH IS
pacueTa XapaKTepHUCTHK BeceHHero croka JKaiipik-Kacnmiickoro Oaccelina
0TOOpaHb! 55 MyHKTOB HAOIIOICHUH.

[Ipu oTCyTCTBMHU XapaKTEPUCTUK BECEHHETO CTOKA: HOPMBI CJIOSl U MaK-
CUMAJIBHOTO CTOKa BECEHHETO ITOJIOBOJIBS, TI0 KapTaM W30JIMHUH MOXHO OTpe-
JIEIIATh 3TH XapaKTCPUCTHKHU. DTO MOXKHO CJIENIATh MO PETUOHAIBHBIM 3aBHCH-
MOCTSIM OT OTpPECISAIONHMX (HaKTOpOB, MPUBEACHHBIX B [6, 7]. OnxHako Mate-

! KasHY nm. anp-Papabdwu, r. Anmarsl, Kazaxcran
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puainibl 60...709pIX TOAOB MPOILUIOr0 BEKa YCTAPENId W HYXKIAIOTCSI B yTOUHE-
HHUM C YUETOM JaHHBIX MOCIEIHUX TPUIIIATH-COPOKA JICT.

JI71 OLIEHKHM HOPMBI BECEHHErO CTOKA HCCIEAYEMOro paioHa paccMOT-
peHa BO3MOXKHOCTh pacueTa WX IO YKa3aHHBIM criocobaM. J[ist 3Toro 3Th Xa-
PaKTEPUCTUKHU TIPHBEICHBI K MHOTOMETHeMY Tiepuoay (1940...2015T.). B ka-
YECTBE OCHOBHBIX PETMOHATBHBIX (DAaKTOPOB BhIOpaHA IJIONIAIL BOJOCOOpA.
Pe3ynbTaThl OIICHKH 3aBUCHMOCTH CJIOSi BECEHHETO CTOKA OT IUIOIIAAH BOIO-
coopa mo ormensHbIM Oacceitnam pek  JKaiibik-Kacmmiickoro  (Ypano-
Kacmuiickoro) Bomoxo3siiiCTBEHHOTO OacceiHa mpeacTaBiaeHsl B Taom. 1.

Tabmuma 1
XapaKkTepruCTHKA 3aBUCUMOCTH CJIOSI BECCHHETO CTOKA OT TUIOIIAIHd BogocOopa
o
£ s
q:é §” VpaBHeHHUE perpeccun R or | Rlog | K/o,
55
A
Kem
7 h= -9,92Ig F +58,7 -0,74 0,23 3,24 -2,44
Otipui-Carei3
10 h= -5,27|g F +3,59 -0,43 0,29 -1,47  -1,41
Enex
17 h= -19,8|g F +109 -0,54 0,18 -2,98 -2,58
Beccrounsie pexku BocTouHo# yactu [Ipukacnuiickoil HU3MEHHOCTH
8 h= -6,39Ig F +0,85 -0,38 0,38 -1,11 -1,11
Ywxka, depkyn, [Hlaran
5 h=-18,7IgF +10,3 -048 0,44 -1,08 -1,09
XKaiipik-Kacrmiickuit BXb (6e3 p. YKaiibik)
51 h= -]_6,8|g F +85,5 -0,48 0,11 -4,31 -3,83

Kax BugHO 13 maHHbIX Tabn. 1 Hame)kHas 3aBUCHUMOCTD JJIS pacyeTa Be-
CEHHETO0 CTOKa mojyueHa s Oacceitna p. XKem (R = -0,74).Ina npubnuken-
HOH OLIGHKH CIJIOSI BECEHHETO CTOKa pek OacceliHa p. Enex MoxkeT OBITH UCTIONB-
30BaHa, MoJy4YeHHas 3aBucuMocTh ipu R = -0,54.

OO6mras 3aBUCHMOCTD cJiost ctoka pek JKem, Oibin, Care3, LIsmETEIpIay
(YTBa) M pek, pacnonoKeHHOH Ha BOCTOYHOM 4actH IIpukacnmiickoil HU3MEHHO-
CTH OT IUIOIIA/H BOA0COOpa oleHuBaeTes Koddduuuentom koppensimn -~ R = -
0,47. Ananoruueckasi 3aBUCUMOCTh, TOTydeHHas it pek Umwka 1 u 2, Jlepkyn u
laran (R = -0,47).ns Bcex pex XKaiibik-Kacnmiickoro 6accelina TeCHOTa, HC-

CIIeyeMOM 3aBUCHMOCTH ompesiensieres Bemmunnoi R = -0,48 puc. 1).
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Puc. 1. 3asucumocmo cros eecenneco cmoka pex Kativix-Kacnuiickoeo
bacceiina (6e3 dannvix no p. Kaiivix) om niowaou eooocéopa 1gF .

Crnoli BECEHHEro CTOKAa PEKOMEHIYETCS OMNPEAENUTh IO OTACIbHBIM
Gacceiinam pek. Bo Bcex ciydasx mosydena oOparHas cBsizb N = f(F), T.C.

YMEHBIIICHUE CTOKA C yBEIHMUYCHHEM BOJOCOOPHOW ILIOIIAIH, TAKKE Kak st
MOJyJISl TOJIOBOTO cTOKA [1].

HccnenoBanbl Takke 3aBUCUMOCTH K03 (HUIHECHTAa Bapyallid BECCHHE-
ro CTOKa OT IUIOHIaau BoxocOOpa MO OTAENBbHBIM OacceliHam pek. HanexHas
3aBUCUMOCTh Kod3((HIlMeHTa BapHaluyd BECEHHEro CTOKa OT TUIOMAIU BOO-
cbopa mosydena muib s Oacceiina p. Kem — R = -0,89 puc. 2). lns oc-
TaNbHBIX 0ACCEHHOB KAYeCTBO 3aBUCHMOCTH MOJYYHIIOCH HEYIOBICTBOPUTEIb-
Hoe. Tak, mns OacceiiHa pek Oiibli-Carbi3 K03()(GHUIMEHT KOPPEISAIUY paBeH
R = -0,16, Xem-Oiibut-Careiz — R = 0,37, Enex — R = 0,06, Bocrounoii
vactu [Ipukacnmiickoii HusmMennoct — R = -0,18,Ywka 1 u 2 u ap. — =-
0,49.]1na Bcero 6acceitna— R = 0,29.

Cy
1.00
090 F . e

0,80 -

00 r -
0,60 *

[:lrjl:l I i i I 1 i
200 250 300 350 400 450  500I1gF

Puc. 2. 3asucumocmo kodpduyuenma eapuayuu eecenrnezo cmoxa p. Kem om
nnowadu eodocéopa 1gF .

YV I0BIIETBOPHTENBHBIC U TIPSIMbBIE 3aBHCMMOCTH KO3 (HUIMEHTA BapHALIHK
BECEHHET0 CTOKA OT CJI0s CTOKa IoJTydeHsl 1is Oacceiina pek Kem (R =0,62)u
npaBobepexnoit yactu p. XKaibik (Ymwka u ap.) — R =-0,71.JIns ocTanbHeIX Oac-
CEMHOB PEK TOJIyYeHbI 00paTHbIC MPHOJIMKECHHbBIE 3aBUCUMOCTH. Tak, ISl pek Oac-
ceitoB OibL1-Carbi3 TECHOTA 3aBUCHMOCTH OLICHUBACTCS KO3 PUIIMEHTOM KOppe-
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mmun R = -0,26,Bocrounoii wactu [Tpukacrmiickoii ausmennoctd — R = -0,40,
Enex — R =-0,22. Jlns Beero Gacceiina — R = -0,34ynosnersopurensHsie 3aBu-
CHMOCTH He TIoIy4eHs! (puc. 3).

o
140 ..
1,20
- * - -
1,00 .%. ot
- . “: * * -
0,80 |4 SR s
0,60 - - o ' . *
0’40 1 1 1 1 1 ]

0 20 40 &0 20 100 120h, pam

Puc. 3. 3asucumocmu xospuyuenma eapuayuu cros eeceHne20 CmMoKa om
cnosa cmoxa XKaiivik-Kacnutickozo baccetina.

Bonee HamexxHBIC 3aBUCHMOCTH TOTyYEHBI TPU UCTIOIH30BAHUU METO/1a
MHOXECTBEHHOH KOPPENSIUH, T.€. IPU YCTAHOBICHHH 3aBHCUMOCTH K03 u-
[UCHTA BapUallid BECEHHEro0 CTOKAa OT IUIOMAAb BojgocOopa W ClIOS CTOKa
(tadm. 2). TecHoTa cBsi3u Aist pek OacceiiHa p. XKeM oreHuBaeTcs K03 pHUIUeH-
ToM Koppensiuu papubiM R = 0,92, 11 Oiiswr- Careiz — R = 0,61,Bocrou-
Hoit yacT Ilpukacnuiickoit Hu3MeHHOCTH — 0,62, ipaBoOepekbs p. Kalbik —
0,74. 1na Bcex pek XKaiipik-Kacnuiickoro 6acceiiHa 3aBUCUMOCTD IOIYYHIIOCH
craboit (R = 0,39).

Takum 00pa3oM, HOPMY CIIOSI CTOKa BECEHHETO IOJIOBOJIBSI MOXKHO OTIpe-
JICTIUTh PasHBIMA METOJIAaMHU, TJIe HE MAIOBRKHYIO pOJb WrparoT (HHU3HKO-
reorpauuecKue ¥ raporpapuecKue XapaKTepUCTUKU MeCTHOCTH. J[7st uX orpe-
JICTICHUS JT0 HEJTABHErO BPEMEHH MPUMEHSUTUCH TPAJUIMOHHBIE TPYIOEMKUE Py4-
HbIC M3MEpeHHs Ha Tororpaduueckux Kaprax. JIOCTHKeHUs] KOMITBIOTEPHBIX TEX-
HOJIOTHH TIOCTICJIHUX JIET TIO3BOJIFOT IOJTy4YaTh HEOOXOJMMBIC XapaKTePHCTUKU
TOYHEE, TIOJTHEE 1 OBICTPEE TI0 CPABHEHUIO C TPAIUIIMOHHBIMUA H3MEPEHHUSIMHU.

Ha puc. 4 u 5 npuBeieHbI KapThl paclpe/ICIICHUsT CPEIHETO CIIOS U KO-
a¢unmenTa Bapuanuy BeCEHHETO MONIOBO b JKaiibik-Kacmuiickoro 6accelina
MOCTPOCHBI 10 JIAHHBIM 55 FHIPONIOTHYECKUX MMOCTOB € MOMOIIBIO MPOTPaMM-
Hoit miardopmer ArcGIS 10.2 Jlns noctpoeHust KapT ObUTH OIpOOOBaHBI Pa3-
JUYHBIC METOJBl HMHTEPIOJSIINY, 3aJI0KECHHbIe B mnporpammaoM [UC-
obecrieueHnu B mpuinoxennd ArcToolbox, mocpeacTtBoM MHCTPYMEHTOB MHO-
romepHoro axaiauza Spatial Analystao Tonsko meron IDW (Inverse Distanc
Weighting) man ymoBiaeTBOpuTENbHBIE pe3yabTaThl. MeTo OOpaTHBIX B3Be-
IICHHBIX PACCTOSIHUN TPUMEHUM JIJIS1 HHTEPIIOJISIIAN PACCETHHBIX TAHHBIX.
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Tabmura 2
VpaBHeHIEe MHOKECTBEHHOM PErpecCHH IS OnpeaeiieHns koddduimenrta
BapHAIHH CJIOS] BECEHHETO CTOKA B 3aBUCHMOCTHU OT BEJTHUUHBI BECEHHETO CTOKA
Y TUIOIAIU BOJ0cOOpa

)
5 8
q;’ § YpaBHEHHE perpeccuu R
=5
4
Kem
7 C, =0,004h - 0,191gF + 1,598 0,92
Otiput-Carsi3
10 C, =-0,017h + 0,1029 F +1,627 0,61
Enex
17 C, =-0,001h - 0,012gF + 0,942 0,23
Bbeccrounsie peku BocTouHOM yactu [Ipukacnuniickoi HU3MEHHOCTU
8 C, =-0,012h - 0,110gF + 1,560 0,62
Uuxa, epkyin, lllaran
5 C, =0,003h - 0,042gF + 0,676 0,74
Kaitbik-Kacnuiickuit BXb
51 C, =-0,003h - 0,068gF + 1,196 0,39

3TOT METO/] OAHO3HAYHO MPEAINoaraet, YTo TOUukd (THIPOTOCThI), KO-
TOpBIC HAXOIATCS MOOIM30CTH, Oojiee TOMOOHBI IPYr APYTY, YeM YyIaJIcHHBIC
IIpyT OT apyra. Jlns uHTeprnonsnuy Hew3BeCTHRIX 3HadeHuid, IDW ncnonsiyet
W3MEpEHHbBIE 3HAYCHHS BOKPYT MHTEPIOIMPYEMOT0 MecTomonoxenus. Hanbo-
Jiee ONMHM3KUE K MPOUHTEPIIONUPOBAHHOMY MECTOIIOJIOKECHUIO U3MEPECHHBIC 3HA-
YeHHS OKA3bIBAIOT OOJIBIIECE BIMSIHUE Ha IMPOTHO3MPYEMOE 3HAUCHHUE, YeM y/ia-
JIEHHBIC OT HEro Ha 3HauuTenbHOe paccTosHre. B IDW kxaxnas m3MmepeHHas
TOYKA OKAa3bIBAET JIOKAIBHOC BIIMSHUE, KOTOPOE YMEHBIIACTCS C YBEITHUYCHUEM
paccrosiHUs. DTO MpHaeT OONBINUI BEC TOUYKAM, PACIIONOXKEHHBIM OJIMKE BCe-
ro K MHTEPHOINPYEMOMY MECTOINOJNIOKEeHHI0. Bec TOUkm yMeHbImaeTcss Kak
¢yHKIMS 0T paccTosHUs. [1lo3TOMy METOJ HOCHT Ha3BaHHE OOpPATHBIX B3Be-
LIEHHBIX pacCTOAHUI. B HOpMAaTUBHON JIUTEpaType CTPOTUX PEKOMEHAAIMHU TI0
BBIOOPY TOTO MJIM MHOTO METOJIa MPHU MOCTPOCHUU KapThI PACIIPEICICHUS CIIOS
croka HeT. OngHako B paborax [2, 3, 4, S]upemnaraercs y4uTHIBaTh IPUPOIY
KapTorpadupyeMbIX XapaKTEepUCTHK, peliaeMble 3aJ1aud, OCOOCHHOCTH W pas-
MepBI TEPPUTOPHIA, 00ECTICUEHHOCTh JaHHBIMH M MX CBOMCTB M BBIOMpATH Me-
TOJI, TIO3BOJISIOIINI CO3/1aBaTh KapThl M30JIMHUH, OTBEYAIONIHE TPEOOBAHUSAM 110
HaJIC)KHOCTHU BBIJITABAEMBIX PE3YJIbTATOB.
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Puc. 4. Kapma pacnpedenenus cpedne2o cios 6ecenne2o nonogoovs JKaiivik-
Kacnuiickozo 6accetina.

s P s o
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Puc. 5. Kapma ko3¢ uyuenma sapuayuu eecennezo noiosoows Kaiivix-
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[IpoBepka TOYHOCTH MONYYCHHBIX KapT BBIMOJIHSIETCS HA JICHCTBUTEIb-
HO HE3aBHCHMBIX JTaHHBIX, HE HCIIOJIH30BABIINXCS MPHU MOCTPOCHHH, MO0 HA
YCIIOBHO HE3aBUCUMOM MaTEpUaje — METOIOM «BLIOPACHIBAHUS TOUYCK.

TOYHOCTH pe3yNbTaTOB METO/A «BLIOPACKIBAHUSI TOUCK» OIPECISIIACH
¢ TIOMOIIBI0 (hOPMYITEI, YKa3aHHOM B [2] u coctaBmia B cpeanem 19...34 %mns
KapThl cnost ctoka u 8...19 %ans kapTel ko3 duLMeHTa Baprualiil BECCHHETO
nostoBoibs JKaneik-Kacnmiickoro Oacceiina.

3HadYeHUE XapaKTePUCTHUK BECEHHETO CTOKA, T.€. CI0sI M Kod(puIrmeHTa
BapHaIMK IMO3BOJAT MOCTPOMTH JJIsi HEM3YYEHHBIX PallOHOB KpUBBIE oOecrie-
YEHHOCTH CJIOSI BECCHHETO CTOKAa M OMpPENeNUTh BEJIMYMHY CTOKAa pa3IMYHOM
00eCTIeYeHHOCTH.
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I'eorp. reumeMa. goktoper  C.K. /laBneTranues
I'eorp. FBUIBIM. KaH/I. A.K. Mycuna

JKAWBIK-KACITUM AJTIABbI ©3EHIEPIHIH KOKTEMI'T AFBIH/IbI
KABATBIH BAKBIUIAY KATAPBI ’KOK BOJIFAH KAFJAUJIA
BATAJIAY

Tyitin co30ep: KOKTEMTI Cy TacCy, aFbIHJIBI KAOATHIHBIH HOPMACHI, ayIaH IbIK
TOYeNOUTIKTep, aWKbIHAaymsl  ¢akrtopiap, OaiimaHeic  rpadukTepi,
W30CHI3BIKTAp KAPTACHI.

Maxanaoa xexmemei cy macyovly agvliobl Kabamvi MeH 8apuayus
KO2hhuyuenmmepiniy Quzuxanvix-eeocpagusibly ¢haxmopnapea
mayendinikmepi 3epmmenzed. ArcGlS 10.2 6azoapramacwinbly Komesimen
KoKmemei ¢y macy azvlHObl Kabamvl MeH eapuayus Kodgguyuenmmepi
U30CHI3BIKMAPbIHLIY — Kapmanapvl  mypevizeliean. Ecenmeynep  danoiei
bazanan2aH.

S.K. Davletgaliev, A.K. Mussina

ESTIMATION OF A LAYER OF THE SPRING FLOOD OF RIVERS
ZHAYIK-CASPIAN BASIN WITHOUT OBSERVING DATA

Keywords: spring flood, the rate of flow depth, regional eleging, determi-
nants, communications graphics, contour map

The article investigated depending of flow depth and the varia-
tion coefficient of the spring flood on physical and geographical factors.
Contour maps of the flow depth and the variation coefficient of the spring
flood are constructed using ArcGIS 10.2 software. The accuracy of flow
calculationsis estimated.
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