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OLEHKA ITPHPOJHO-K/IMMATHYECKOI'O HOTEHIHUAJIA
TEPPUTOPUU BOAOCBOPA BACCEUHA PEKHM EPTHUC

Topexanosa H.C., Anausiposa A.E., 3yanbixapos b.A.
Kazaxckuil HaMOHAJIBHBIN arpapHbli YHUBEPCUTET, T. AnMarsl, Kazaxcran

Annomauun. Ha ocnose muozconemnux ungopmayuonro-anarumuyeckux mamepuanos PITI
«Kazeuopomemy u ucnonvb308aHus UHMeESPAIbHLIX KpUumepues onpeoeiiensvl menio- u 81a2oobecne-
YEeHHOCMb JIAHOWAGMHBIX cucmem 8000CO0pHbIX meppumoputl baccetina pexu Epmuc, xapaxmepu-
3y0wue  IK01020-2UOPO2eOXUMUYeCKUe HOKA3amenu CmoKooOpazoeanus u cpedoodopasyrouux
@DYHKYULL RPUPOOHBIX CUCTNEM.

Knroueevie cnosa: npupooa, xiumam, memnepamypa, GIAXCHOCMb, OCAOKU, MeNJo, élded,
obecneueHHOCMb, Kpumepuu, 6030)X

ASSESSMENT OF THE NATURAL-CLIMATIC POTENTIAL OF THE
ERTIS RIVER BASIN

Torekhanova N.S., Aldiyarova A.E., Zulpykharov B.A.
Kazakh National Agrarian University, Almaty, Kazakhstan

Abstract. Based on the long-term information and analytical materials of the RSE «Kazhy-
dromet» and the use of integral criteria, the heat and moisture supply of the landscape systems of
the catchment areas of the Ertis River basin are determined, which characterize the ecological and
hydrogeochemical parameters of runoff formation and environment-forming functions of natural
systems.

Keywords: nature, climate, temperature, humidity, precipitation, heat, moisture, security, cri-
teria, air
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BBenenne

dopMUpOBaHUsl CTOKAa Ha BOJAOCOOPHBIX TEPPUTOpUsX OacceilHa peKku Mpen-
CTaBJIsieT COOOW CIIOKHBIA MPUPOJIHBIN MpollecC, 00YCIOBICHHBIM BIUSHUEM KOM-
riekca gusuko-reorpapuyeckux (HakTopoB U XO3SIMCTBEHHOU AesTenbHOCTH. ['naB-
Has poJib B ONPEIEICHUN BEIUYUHBI CTOKA, a TAKKE €r0 U3MEHYMBOCTH, MPEK/E BCE-
ro, MPUHAIJIEKUT KIMMATUYECKUM (akTopam. B Toxke BpeMsi ruIpOJoruyecKuii pe-
UM CTOKa BOJIOCOOPHBIX TEPPUTOPUI OacceiiHa peKkH, a TakKe ero o0beM, BO MHO-
TOM OMPEAENAIOTCS MPUPOAHBIMU OCOOCHHOCTSIMU, BIUSHUEM (DaKTOpPOB Omocdepsl,
runpocdepsl u auTochepsl. Takum 00pa3om, peyHON CTOK OTHOCHUTCS K MHOTO(ak-
TOPHBIM TPUPOTHBIM MpoleccaM, (HOPMUPYIOIIMMCS B OCHOBHOM MO BIMSHHEM
KIIMMATHYECKHUX (PaKTOpOB, TPEOYIOIIUX BCECTOPOHHEN OLEHKU U aHAIM3a C UCTOJIb-
30BaHMEM MHTETPAJIbHBIX KPUTEPUEB, XapaKTEPU3YIOLIUX TEIUIO- U BIaroodecreyeH-
HOCTb JaHAIA(PTHBIX CUCTEM PEYHBIX 0aCCEHHOB.

Hear wucciienoBaHMss — Ha OCHOBE MHOTOJETHUX HMHGOPMAIIMOHHO-
ananutnueckux marepuanoB PI'TI «Kasrunpomery onpenenuTs TEIio- U Blaroooec-
NEYEHHOCTh JaHAIMmA(THBIX CUCTEM BOJOCOOPHBIX TeppuTOopui OacceitHa pexku Ep-
THUC.

O0beKThI HCCIEI0BAHNSA - BOJIOCOOpHBIE TeppuTopun Oacceiina pexu Eptuc,
KOTOpBIE XapaKTepU3yIOTCsl OOJbIIMM pa3zHooOpa3ueM (U3MKO-TeorpapuuecKkux
ycioBui. BepxHsst yacTh 0acceiiHa pacrnosioxKeHa B TOPHOU cTpaHe AJTai, ¢ OTUeT-
JMBO BBIPAXKEHHOM BEPTHUKAIBbHOM 30HANBHOCTHIO. bosbInas yacTe OacceiiHa pacrmo-
JI0’K€HA B CTETHOM U JIECOCTEMHON 30HaX, U JIUIIb CPABHUTEIHHO HEOOIbIIAsT HUKHSIS
JyacTh OacceifHa JIeKUT B JIECHO 30HE.

Bepxusist yacth OacceitHa peku Eprtuc, Ha npoTskeHnn 527 KM pacnosioskeHa B
Kurae (KHP), cpenHsia yacTb, IpOTSKEHHOCTHIO 1643 KM, HAXOUTCS HA TEPPUTOPHUH
Kazaxcrana, u 2048 kM HUXHEro TeyeHus mpoJjeratot no teppuropuu Poccun. Bo-
nocOopHble TeppuTopun OacceitHa peku Eptuc pacnonoxenst B BocTouHo-
Kazaxcranckoit u IlaBnonapckoit obnactsax PecnyOnuku Kazaxcran, a takxke B Om-
ckoii 1 TromeHckoi oOnactsax u B XaHTbl-MancuiickomM AO Poccuiickoii ®@enepa-
i [1].

Marepuajbl U MeTOAbI HcCaeA0BaHMA. J[J1s1 OLEHKU MPUPOIHO-PECYPCHOTO
NOTEeHIMaIa JaHIIAQTOB BOJAOCOOPOB PEUHBIX OACCEMHOB HMCHOJb30BaHbl METOIbI
CUCTEMHOTO aHajn3a, CPaBHUTEIbHO-reorpaduyecKkoro, BOJHO-0aIaHCOBOrO, MaTe-
MAaTUYECKUX M CTATUCTUYECKUX METOJOB MO3HAHUS MPUPOIHBIX MPOLIECCOB, a TAKKE
METOJIOB KJIMMATOJOTHH U SKOJIOTHH, 0a3UPYIOLIUXCSl Ha MHTErPAIbHBIX MMOKa3aTeNsxX
HKOJIOTO-3HEPIeTUYECKUX U OMOKIMMATHUYECKUX PECYPCOB MPHUPOJHON CUCTEMBI, KO-
TOpBIE B HACTOSIIIIEE BPEMS MOAPA3/ICIACTCS Ha IBa OCHOBHBIX Thna [2,3]:

- KJIMMaTUYECKUe MOKa3aTeNd, BKIIOYAIOUINE CyMMY OMOJIOTUYECKH aKTHBHBIX
temmepatyp ( ) t°C), cymmy ocaakos (O,, MM), HcmapseMoctsb ( E,, MM), U GoTo-

CHHTETHYECKH aKTHBHYIO paguanuio (R , k[x/cMm?);

- OMOKJIMMAaTUYEeCKHE IOKa3aTeNu, BKIYaromne Kod3()(UIHUEHT YBIaKHEHHS
( K, =0,/E,) [4], unnekc cyxoctu (R=R/LO,, rje L— yaenbHas Temiora napoodpa-
30BaHUs, NPUHATAs IOCTOSHHON U paBHas 2,5 kJ[x/cm?) [5], ruaporepmudeckuii Ko-
spoutment (/7K =10-0,/)t) [6], OHOKIMMATHYECKYIO MPOTYKTHBHOCTH
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( BKIT = K,(D_t/1000) [7]. dns onpenenenus paauamoHHoro 6ananca (R ) uCmonb30-
BaHa aMmupudeckas popmyina KO.H. Hukonsckoro u B.B. [1labanosa [8]:

R=13.39+0.0079- > t>10°C .

Jlst perieHust TOCTABIIEHHOM 1IEJIM U 3a]1ay MCCIIeJOBaHUN B pabOTEe MCHOJB30-
BaHbl MH()OPMAIMOHHO-aHATUTUYECKUE MaTEepHalbl CTAMOHAPHBIX HAOJIIOJEHU Ha
cetu PI'TI «Kasrunpomer» m Kazaxckoro HayyHO-MCCIIEIOBATEIbCKOTO MHCTUTYTA
MOHUTOpHUHTA OKpyxatotieit cpenbl v kmata (KasHUMMOCK), To ecTh KiiMMaTu-
YecKue JaHHbIe 0 6 METEOPOJIOTMUECKUM CTAHIIMSM, PACIOJIOKEHHBIM Ha TEPPUTO-
pusix Bogocoopos pexu Eptuc (Tabnuma 1).

Tabmumna 1 — KinmmaTtnyeckas XapakTepucTHKa TEPPUTOPUHA BOJIOCOOPOB
Oacceitna pexu Eptuc

Mecsip MeTteoponoruieckue CTaHuu
bypan 3aiican Ycerp-Kamenoropek
t°C a,% | o, t°C a,% | o, t°C a,% | o,
MM MM MM
| -16,5 70,0 16,0 -17,2 78,0 12,0 -16,0 71,0 27,0
| -13,4 69,0 14,0 -14,8 75,0 12,0 -16,0 69,0 28,0
1l -10,2 62,0 18,0 -6,4 69,0 21,0 -8,2 67,0 41,0
v 3,9 37,0 19,0 6,5 45,0 35,0 3,6 52,0 36,0
V 134 32,0 23,0 15,1 38,0 45,0 13,2 40,0 47,0
VI 16,7 34,0 20,0 20,4 38,0 46,0 18,6 45,0 60,0
Vi 20,8 37,0 21,0 23,0 38,0 41,0 20,9 46,0 65,0
VIII 20,1 35,0 17,0 21,2 36,0 31,0 19,2 45,0 48,0
IX 13,9 34,0 15,0 15,2 36,0 27,0 12,9 44,0 32,0
X 6,3 76,0 24,0 6,3 46,0 28,0 4.4 50,0 48,0
Xl -4,2 79,0 30,0 -6,4 72,0 27,0 -6,2 67,0 55,0
Xl -13,5 82,0 26,0 -145 81,0 28,0 -23,2 71,0 49,0
I'ogoseie | 3,1 54,0 243,0 4,0 72,0 3530 |28 56,0 536,0
Mecsmbr MeTteoponoruueckue CTaHuu
Cemeit ITaBnonap UpTtbick
t°C a,% 0., t°C a,% 0., t°C a,% | o,
MM MM MM

| -14,4 76,0 15,0 -18,0 [82,0 24,0 -19,0 1790 17,0

I -14,0 76,0 17,0 -175 [ 79,0 19,0 -189 78,0 12,0

I -1,5 77,0 14,0 -10,6 | 78,0 28,0 -12,2 1 78,0 20,0

[\ 6,4 62,0 16,0 2,4 53,0 24,0 0,2 55,0 20,0
\Y 14,2 52,0 28,0 13,0 38,0 26,0 11,6 36,0 25,0
VI 19,8 53,0 29,0 19,1 42,0 35,0 17,6 42,0 45,0
VIl 21,8 58,0 45,0 21,5 45,0 40,0 20,5 47,0 59,0
Vil 19,0 59,0 23,0 19,0 46,0 37,0 17,9 48,0 44,0
IX 12,6 60,0 16,0 12,2 45,0 22,0 11,6 47,0 30,0
X 4,7 69,0 21,0 3,0 57,0 28,0 2,4 59,0 30,0
Xl -5,0 75,0 23,0 -1,4 76,0 34,0 -8,4 76,0 32,0
Xl 11,1 77,0 21,0 -15,0 [81,0 35,0 -16,0 79,0 25,0

I'omoBeie | 4,0 66,0 2680 |13 60,0 3520 |05 60,0 359,0
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Pe3yabTaTsl ucciaenoBanusi. OCHOBHON (popmoii ydyera BIMSHHS KJIMMaTa Ha
(dbopMHpOBaHKE TUIPOIOTHUECKOTO CTOKA BOJIOCOOPHBIX TEPPUTOPHIA OacceliHa peKu
Eptuc, sBuics aHanu3 CyMMbI OHOJIOTUYECKHM AKTHUBHBIX TEMIIEpaTyp BO3ayXa
(D>.t°C), cymmsr ocankos (O,, Mm), ucrapsieMocti ( E,, MM) U GOTOCHHTETHICCKH

axtuBHOM pamuanuu (R, kJIx/cm?) (Tabmuna 2).
Kak BuaHO W3 TaOmHIbl 2, cyMMa OMOJIOTHYECKUX aKTUBHBIX TEMIIEPATyp BO3-
myxa ( )_t, °C) CHIXAeTCs OT F0r0-BOCTOYHON MPEArOPHOIT 30HBI B CTOPOHY CeBepa,

TO €CTh K paBHMHHOM Tepputopuu ot 2919,0 mo 2287,0 °C. ATmocdepHbie ocaaku
( 0,), xapakTepHU3yIOIIHe PEKUM ECTECTBEHHOTO YBJIAKHEHUSI TIOYBCHHOTO M PACTH-

TEJTHLHOTO MTOKPOBOB JAHAMA(THBIX CUCTEM, YMEHBIIIAIOTCS OT FOTO-BOCTOYHOM TIPE/I-
TOPHO# 30HBI K CE€BEPY, K paBHUHHOM YacTu ¢ 536,0 1o 359,0 mm. IIpu s3ToM ucnaps-
eMOCTh (E,) CHUXAETCSl C I0r0-BOCTOKAa B CTOPOHY ceBepa oT 876,0 mo 714,0 MM, a

TaK)kKe, COOTBETCTBEHHO, PaAUalMOHHEIH 6ananc (R) - ot 154,0 no 134,0 xJIx/cM?.

[Tpu 5TOM OCHOBHOM TIE/THIO OIIEHKH W aHAJIM3a TEIJIO- U BIAaroo0eceueHHOCTH
JaHAMAQTHRIX CHUCTEM TEPPUTOPHIM BOIOCOOpPOB OacceitHa peku Eptuc smisercs
oTmpesesieHNe YPOBHSI CTOKOOOpasyomel (YHKIMH C WCIOIb30BAHUEM HHTETPab-
HBIX TOKa3aTesei, XapaKTepU3y X YCI0oBUs (POPMUPOBAHUS THAPOTEOIOTUIECKO-
ro peKUMa peuHbIX OACCEHHOB.

Tabmuma 2 - [IpupoaHo-3HEPreTHUECKUE PECYPCHI TEPPUTOPHI BOTOCOOPOB
Oacceitna peku Eptuc

MeTreocTaHuu AGcomoT- | [IpupoaHo-KIMMaTHYeCKUE TTOKa3aTeln

Has BbICOTA | O, MM dt,°C E,, MM R,

(H), m K JxK/cM?
bypan 409,0 243,0 2768,0 830,0 149,9
3aiicaH 604,0 353,0 2919,0 876,0 154,9
Ycerp-Kamenoropck 285,0 536,0 2581,0 774,0 143.8
Cemeit 195,0 268,0 2233,0 714,0 132,2
[TaBmogap 1440 352,0 2486,0 795,0 140,6
WpTeimick 93,0 359,0 2287,0 732,0 134,0

Ha ocHoBe HHTerpajgbHbIX KIMMAaTHYECKHX IMOKa3aTeei, XapaKTepu3yroIuX
DHEPTreTUYECKUE PECypChl M TPHUPOIHO-KIMMATAUYECKHA TOTECHIMAI BOJIOCOOPOB,
Oacceitna pexu Eptuc, onpeneneHa ux eCTeCTBEHHAs TEIJIO- U BIAr000ECIIEYeHHOCTh
(tabnuma 3). IIpu 3TOM B €CTECTBEHHBIX YCIIOBUAX (POPMHUpPOBAHHUE JIaHAIIA(THHIX
CUCTEM BO MHOTOM 3aBUCHUT OT TEILJIO- M BIAroo0ECHEYeHHOCTH TEPPUTOPUN BOJO-
coopoB OacceitHa peku EpTHc, Tak Kak OT TOPHOM 30HBI FOrO-BOCTOKAa Ha CEBEP KO-
3 PUIUEHT eCTEeCTBEHHOro yBiIaxkHeHUs1 moBbimaercs oT 0,19 no 0,43, a «uHIekc
CYXOCTW», XapaKTepU3yIOLIUi CTENEeHb COATAHCUPOBAHHOCTHY BJIard U TEILIa, CHUXa-
ercs ot 2,47 no 1,49, 9TO MOKa3bIBACT, HAIMYNE JOCTATOYHO BBICOKUX DHEPreTHYC-
ckux pecypcoB. ['maporepmudeckuii KO3pGUIMEHT, XapaKTepU3YyIOIMUA €CTeCTBEH-
HYIO BJIaroo0ecrleueHHOCTh, PACTeT OT I0r0-BOCTOKa B cTOpoHY ceBepa ot 0,09 mo
0,16, a mokazarenb OWOKIUMATUYECKONW MPOAYKTUBHOCTH JaHAIIAPTHBIX CHCTEM
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peunbix OacceitHoB noBelmaercs ot 0,53 o 0,98, cTporo mogUUHAACH 3aKOHY BEpPTH-
KaJIbHOM reorpauyeckoil 30HaIbHOCTH.

Tabnuna 3— [Tokazarenu TemIo- U BIaroo0eCeueHHOCTH MTPUPOIHBIX JTaHIIIAPTOB
BOJ10COOpPOB OacceitHa pexu Eptuc

MerteocTaHIIun AoOco- | Iloka3aTenu TeIIo-u BlIaroo0ecneyYeHHOCTH
JIFOTHASI BbI-
cora (H ), K, I'TK BIIK R
M
Bypaun 409,0 0,19 0,09 0,53 2,47
3aiican 604,0 0,25 0,12 0,73 1,80
Vcrb- 285,0 0,62 0,21 1,60 1,07
Kamenoropck
Cewmeit 195,0 0,28 0,16 0,62 1,45
[TaBogap 144,0 0,31 0,14 0,77 1,60
WpThimick 93,0 0,43 0,16 0,98 1,49
BriBoabI

Takum 00pa3om, ¢ UCIOJIb30BaHUEM MH(OPMAIIMOHHO-aHATUTUYECKUX MaTepu-
ajoB crarmoHapHbIXx HaOmogeHuid Ha cetu PI'TI «Kasruapomer» u Kazaxckoro
Hay4YHO-HCCJIEIOBATEIBCKOIO UHCTUTYTa MOHUTOPUHTA OKPYXKAIOIIEH Cpeabl U KIU-
Marta (KasHMMMOCK) BbInogHEH TPOTHO3HBIM pacyeT JJisi OMpeIeSICHHUs] YHEPreTH-
YECKMX PECYpCOB PEUYHBIX 0aCCEMHOB M MPUPOIHO-KIMMATUUECKOTO MOTEHIIMAala
MPUPOJIHBIX CUCTEM, XapaKTEPU3YIOIIUX TEIJIO- U BIAro00ECIeYeHHOCTh €CTECTBEH-
HBIX JTAHAMA()TOB M 3KOJIOTO-THAPOTCOXUMHUIECKHE TTOKA3aTeId CTOKOOOpa30BaHMS,
cpenoobpasyromux GYHKIUN TPUPOTHBIX CUCTEM. AHAJIN3 MOKa3ajl HAIMYUE BBICO-
KHUX JHEPreTHYEeCKHX PECypcoB BOJAOCOOPHBIX TeppUTOpHil OacceiiHa peku Eptuc,
SIBJISTFOIITUXCST 023UCOM JIJ1s1 IPUPOAOIIONB30BAHUS U TPUPOJ000YCTPOICTRA.
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®OPMUPOBAHUE 'PAHUYHBIX YCJIOBUM JJIs1 PA3BPABOTKHU
T'UAPOJUHAMUWYECKOM MOJIEJIA YYACTKA P. JJIOH HUKE
HIUMJIAAHCKOI'O T'HAPOY3JIA

®engoToBa E.B.
OI'bHY Bcepocculicknii Hay4YHO-HUCCIIEA0OBATEIbCKUN HHCTUTYT THUAPOTEXHUKU H
Menmoparuu umenu A H. KoctsikoBa, r. MockBa, Poccust

Annomayun.B cmamve npusedeHvl 2paHuyHvie YC108uUs, HeoOXooumbvle OJis
paszpabomxu 2uOpoOUHAMU4ecKol mooenu yiacmka p. on nudice L{umnanckoeo auo-
poyzna. ['uopoounamuyeckas mooenb NO36801UM 8bINOIHUMb CYEHAPHbBLE PACYembl Ha
OCHOB€E PA3IUYHBIX BAPUAHMOS8 YNPABLEHUSL NONYCKAMU 8 HUXCHUL Obed Llumnancko-
20 2udpoy3ia.

Knrouesvie cnosa. BoOHble 00beKkmyl, 800HbIE pPeCypCyl, 2UOPOOUHAMUYECKAS]
MoOenb, cyeHapuu, 2uopoio2uieckas 06Cmano8Ka

FORMATION OF BOUNDARY CONDITIONS FOR THE DEVELOPMENT
OF A HYDRODYNAMIC MODEL OF THE DON RIVER AREA UNDER
THE TSIMLYAN HYDROGROUND

Fedotova E.V.
All-Russian Research Institute for Hydraulic Engineering and Land Reclamation,
Moscow, Russia

Abstract. The article presents the boundary conditions necessary for the development of a hy-
drodynamic model of the section of the Don River below the Tsimlyansk hydroground. The hydro-
dynamic model will allow for scenario calculations based on various options for controlling the
flow to the Tsimlyansk hydroground downstream.

Keywords: water objects, water resources, hydrodynamic model, scenarios, hydrological sit-
uation
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