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Bonpmioit 00bEM BECEHHETO TOJIOBOALS Ha paBHUHHEBIX Tepputopmsix CeBepHoro Kazaxcrana
B arpesie HeCcET yrpo3bl 3HAUMTEIHLHOIO KOHOMHUYECKOIO yIiepba, 4TO OOyCIIaBIMBACT OOJBIION
MPaKTUYECKUIT MHTEepeC K JIydIIeMy ITOHMMAar 3aKOHOMEPHOCTell ero (popMupoBaHUs, OCOOCHHO
B JIOJTOCpOYHOM acrekre. O0bEM BECeHHEro IMaBojKa B CTeNHOM 30He Ka3axcraHa KOHTpOIUpPYeT-
csl IByMs1 (paKTOpaMu: BOAHBIM SKBMBAJE€HTOM HAKOIUIEHHBIX 3a XOJOMHBIN Meproa TBEPIAbIX Oca-
KOB U BITUTHIBAIOIICH CITIOCOOHOCTHIO ITOYBOTPYHTA B TIEPUO aKTMBHOTO CHErOTassHUsI. MexXromoBast
BapuaTUBHOCTH KommdecTBa cHera B CeBepHoM KazaxcraHe cocramisieT mpuMepHo 10 pas, 4To 3Ha-
YUTEJIbHO IIPOUTPHIBACT BAPUATHUBHOCTH OOBEMOB BECEHHETO IIOJIOBOAbSI, HocTurapoleir 150 pas.
Takum o6pa3oM, KITIOYEBYIO pOJb B (DOPMUPOBAHUM BECEHHETO IOJIOBOIbS MIPaeT BIIUTHIBAIOIIAS
CIIOCOOHOCTh MOYBOrpyHTa. DTa 0cobeHHOCTh CeBepHoro KazaxcraHa cBsi3aHa C OTHOCHUTENIBHO
HeOOJIbIION TOJ0BOI KJIMMaTU4YecKoi HOpMoil ocankoB (MeHee 500 MM) M 3HAYUTEbHBIM 3UM-
HUM mpoMep3aHueM MouBbl, gocturaromnuM 120—150 cMm u 6osee. CHEXHbII TOKPOB MPEMnsITCTBYET
TIpOMep3aHUIO TTOYBEL. B paboTe OBUIM pacCMOTPEHBI B3aMMOCBSI3W MEXKIY BBICOTOIM CHEXXHOTO I10-
kpoBa Ha 1 ¢eBpansa B nmepuon 2001—2021 rr. B GacceitHax 4eThIpéx pek CeepHoro KazaxcraHa:
Tob6ona, Ecuns, Illepy6aii-Hypol, Hypbsl — 1 06b€MamMu X BeCEHHETO MOJOBOAbLS. B KauecTBe uc-
XOIHBIX JAHHBIX MCIIOJb30BAIMCH: CPEMHSIS 0 OacceliHaM peK BbICOTa CHEera 1o JTaHHBIM MPOIYK-
ta Snow Depth FEWS NET u 00b€MbI BeceHHEro MaBojaKa, 3aperMcTpUpOBaHHbIE Ha TUAPOIIOCTaX
PI'TI «Kasruagpomet». [ToaydyeHHbIe pe3yabTaThl MO3BOJSIIOT cAeAaTh BbIBOMA, UTO OOBEM BECEHHETO
naBonka B CeBepHoM KaszaxcraHe B IIEJIOM HE 3aBUCHUT OT BBICOTHI cHera. OmHAKO TIPU OTACILHOM
paccMoTpeHNH 21 HamboJlee MaJIOCHEXKHOTO PeXXMMa BBISIBIISICTCST 3HAUMMasi 0OpaTHasl 3aBUCUMOCTD
MEXIY CpeIHel BRICOTOI CHera B peuHOM OacceiiHe 1 00bEMOM BECEHHETO TaBoaKa. JIMHeHbIN KO-
appuimeHT Koppensauuu [TupcoHa Mexay BHICOTOM cHera 1 00bEMOM BECEHHETO MaBOIKa COCTaBUII

= —0,484; 3nauenue F-xpurepust @umepa F = 5,81 (F=2,93; a =0,01). Takum o6pa3om, B yciio-
BUSIX MaJIOCHEXKHBIX 3UM C BBICOTOI cHera Ha 1 (peBpaist MeHee 19 cM BbICOTA CHEXXHOTO ITOKpPOBa
BBICTYTIACT TTOTOTHBIM (DPAKTOPOM, NMEIOIINM TECHYIO KOPPEISILIMOHHYIO CBSI3b C 00BhEMaMM aIIpeiThb-
CKOT'O BECEHHETO ITOJIOBOIbSI.

KiroueBbie ciioBa: crternHasi 3oHa KaszaxcraHa, BeCEHHMM MaBOJOK, BbICOTA CHEXHOI'O ITOKPOBA,
peuHoii bacceitH, MpoMep3aHue MOYBbI
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B crennbix nannmagrax CeBepHoro KazaxcraHa npeo6ianaroT peKu Ka3axCTaHCKOIo TvMa, KOTO-
pble XapaKTepU3yIOTCsl 3HAUYUTEJIbHBIMU O0BEMaMHU CTOKA TOJIBKO B BeceHHUU mepuona (Pecypch...,
1966). B octaiibHOE BpeMsi peYHOM CTOK MOXET ObITh MUHUMAJIbHBIM JIMOO OTCYTCTBOBATh BOBCE
(TepexoB u np., 2016). B otnenbHble roabl 00bLEM BECEHHETO MaBOAKA MOXKET IMPUOOpPETATh 3HAUM-
TeJIbHBIN MacilTad, YTO MPUBOAUT K IKOHOMUYECKOMY YIllepOy HapogHoMy xo3siicTBy KazaxcraHa
(Pshenchinova et al., 2020). B cBsi3u ¢ 3TUM Jiydlliee TOHUMaHKWE 3aKOHOMEPHOCTE (DOpMUPOBAHUS
BeceHHero 1oJjioBoabs B CeBepHoM KazaxcTtaHe BecbMa BOCTpeOOBaHO.

OOBEM BECEHHETO IOJI0BO/IbS 1 MaKCMMaJIbHbIE pacXo/bl BOABI MPU 3TOM B pekax KazaxcraHa
3aBUCIT OT MHOXeCTBa MapaMeTpoB. OCHOBHbBIC M3 HUX 3TO: TJIyOMHA ITPOMEP3aHus MOYBbI B 3UM-
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HU TIEpUOI; BJIAarOCOIEp:KaHNE BEPXHETO CJIOSI ITOYBBI, KOTOPOE 3aBUCHUT B OCHOBHOM OT OCaIgKOB
OCEHHETO IIeproa; KOJIMYECTBO CHera, HaKOIUIEHHOTO B XOJIOMHBIN IIepUOM; moroga (TeMIiepaTy-
pa + ocagkm + 0061a4HOCTH + BeTep) B MOMEHT aKTUBHOTO cHerotagHud 1 ap. (Kymmk n np., 2022;
Frolov, 2019; Harada et al., 2009; Iwata et al., 2008; Meshyk et al., 2021). BapuatuBHOCTb 00BEMA
BeceHHero 1monoBonbsi B CeBepHoM KazaxcTaHe, MpOXOISIEro OOBIYHO B aIlpejie, BeChMa BelIMKa
7 TIpeBBINIaeT ABa nmopsaka (Spivak et al., 2004).

B HacTosieit paboTe paccMaTpHBaIiCh 00bEMBI BECEHHUX MaBOIKOB YETHIPEX PEK, PACIIOJIO-
JKeHHBIX B cTentHoi 30He CeBepHoro Kaszaxcrana. 9ro peku Ecuib (ctBOp c. Typren), Hypa (ctBop
XK.-I. cT. banpikter), To6on (ctBop c. I'puimenka) u Illepy6aii-Hypa (ctBop X.-a. c¢T. KapamypbiH)
(puc. 1). BriOpaHHbBIe OacceiiHbI peK XapaKTepU3YIOTCS JaHMIIADTHOM M KIMMATUUECKOM CXOXe-
cThio. Kpome Toro, cpeaHue MHOTOJIETHHE YPOBHU ITO BHICOTE CHera JIst 0acCEefHOB 3TUX PeK TaK-
Ke 0nm3ku. Hampumep, mo gnaHHBIM mpomykTa Snow Depth cetu cucteM paHHEro mpemnyIpekaeHNs
oronone FEWS NET (auea. Famine Early Warning Systems Network) Ha 1 deBpasist OHM COCTaBUIIN:
Ecunb — 33,4 cm; Hypa — 27,8 em; Tobon — 31,1 cm; Hlepybait-Hypa — 35,2 cMm. BacceifHbr atnx
PeK — 30HBI BBICOKOM CEJIbCKOXO3SIMCTBEHHOM aKTUBHOCTH 1 PACIIOIOXKEHMST KPYITHBIX HACEIEHHBIX
IYHKTOB, BKIIo4as croiuiy Kasaxcrana Acrany (AkustHoBa u ap., 2018; Akiyanova et al., 2019).
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Puc. 1. PactionoxeHue aHanu3upyeMoil tepputopuu ¢ otmetkamu ruapornoctoB PITI «Kasruapomer» Ha pe-
kax To6on, Ecunb, Hypa u Lllepy6aii-Hypa, nuHdopmanus ¢ KOTOpbIX UCITOJIb30BAJIaCh B UCCIEA0BAHUN

OOBEMBI BEeCEHHEro TIOJIOBOIbSI BBIOPAHHBIX JJI aHalu3a peK CUJIbBHO BapbUPYIOTCS.
Hanpumep, nns p. lllepy6aii-Hypbl 00b€M BeceHHero maBoaka B nepuoa 1957—2021 rr., 1o naH-
HbIM Tuaporniocta «KapaMypbeiH», BapbupoBayicsi OT 3,9 MITH M’ (2018) nmo 567,4 mau M (2017).
Takoe moJyioxkeHue Bellleii TOBOPUT O TOM, UTO BO BIIMSIHUM CHEXXHOTO IMOKPOBA Ha 00bEM BECEHHETO
OJIOBO/IbSI OOJIBIIYIO POJIb UTPAIOT TEILJIOU30IMPYIOIINE CBOMCTBA CHETa, a He €ro BOJAHBIN SKBUBa-
JIeHT. BonHbIil 5KBHUBAJIEHT CHEXXHOTO IMOKPOBAa MMEET MEXTOJIOBYIO BapMaTUBHOCTh MeHee 10 pas,
YTO HE MOXET OOBSICHUTDH CTOJIb CYIIECTBEHHBIC pa3inuMs 0ObEMOB BECEHHETO MaBOIKA B pa3HbIC
rojnl. Teron3oJupyolirMe CBORCTBA CHEXKHOTO MMOKPOBA YMEHbIIIAIOT MPOMEp3aHue IPYHTa U ero
CITOCOOHOCTBL 00ECIIeUUTh TPAH3UT TaJIO BOMBI B pyciia peK. BrniuThiBaroIme cBOCTBa MOYBOIPyHTA
CITOCOOHBI MAacIITaOHO BIUATH HA 00BEM BECEHHEro MaBOJKAa: OT IMOJIHOTO TiepexBaTa TaJlol BOIBI
10 3(p(PEeKTUBHOIO TpaH3UTA B PYCJIO PeK MPU HAJIWUYMM HA MOBEPXHOCTU MOYBHBI CJIOEB Jbaa. [1pu
9TOM INIyOMHA MPOMEpP3aHUs TIOUB U BBICOTA CHEXXHOTO MOKPOBa CBSI3aHBI MexXay coboil (OcokuH
u ap., 2015).
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B HacrosiieM rcciieqoBaHNM pacCMaTpUBAINCh 3aBUCHUMOCTI MEXIy 00bEMaMU BECEHHMX T1a-
BOJIKOB, HOPMHUPOBAaHHBIMKM Ha COOTBETCTBYIOIIWI CPpEeIHUI MHOIOJETHUN ypOBEHb, M CPEOIHUMMU
BBICOTAMU CHEXXHOTO ITOKPOBa B OacceiiHaxX aHAIM3UPYEeMBIX peK Ha 1 (peBpans (puc. 2).
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Puc. 2. B3aMOCBSI3b MEXIY CPEIHUMU BBICOTAMM CHEXHOTO MOKpoBa Ha 1 deBpaJisi B bacceilHax aHaIU3UpPy-

eMmbIx pek CeBepHoro Kazaxcrana (To6on, Ecunb, Hypa, Illepy6aii-Hypa) 1 cooTBETCTBYIOIIMMU HOPMUPO-

BaHHBIMU Ha CpeIHME MHOTOJIETHUE 3HAYEHMS 00bEMaMU BECEHHETO IMaBoIKa. TpeyroJbHUKAaMKU OTMEUYCHBI
HamboJIee MaJIOCHEKHBIE PEXKMMEI, TSI KOTOPBIX TIPUBEICHA OTAEIbHAS KPUBAas IMHEIHOM aIIpOKCUMALTNT

B xauectBe uMcxomHO# WH(GOpPMAIIMM BBICTYNAINW OaHHBIE 00 OOBEMAxX BECEHHEro ITaBOJI-
Ka, 3aperucTpupoBaHHbIE Ha TuaponocTax PecryOoiMKaHCKOro rocygapCTBEHHOTO IMPEeNrpusITUs
«KasruapomeT» mIsi aHAIM3UPYEMBIX PEK, U CPemHssl BbICOTAa CHera B OacceliHax THIPOIIOCTOB.
JlanHbIe 0 BBICOTE CHeTa Opanuch 1Mo gaHHBIM TIpoaykTta Snow Depth FEWS NET B nepuon ¢ 2001
mo 2021 r. (https://earlywarning.usgs.gov/fews/search/Asia/Central%20Asia). [IpooykT nmeeT cy-
TOYHOE OOHOBJIEHNUE C IIPOCTPAHCTBEHHBIM pa3pelieHueM 1 kM. Banumaiyst a3Toro rnpomykra B JJaHI-
madTHBIX yeIoBuUsxX cTenu-aecoctenn CeBepHoro Kaszaxcrana un FOxnoi Cubupu mokasaia Jocta-
TOYHO HEIIJIOXO# YPOBEHb COOTBETCTBUS ¢ JaHHBIMU MeTeocTaHumii (Tepexos u np., 20200). Kpome
TOr0, B HAyYHO JIMTEpaType OTMEUaIOCh, YTO COTJIACOBAHHOCTDb MEXIY CBSI3aHHBIMU ITapaMeTpaMu,
HanmpuMep Mexay oObEMOM roJOBOIO CTOKA PEKM CO CHErOBbIM MUTAHUEM U 3allacaMM CHera B €
bacceiine, Boime Mo gaHHBIM Snow Depth FEWS NET, uem 1o nanueiM MeTeoctaniuit (TepexoB
u ap., 2020B8). DTo yKa3pIBaeT Ha JOCTATOUHO BBICOKYIO MH(POPMATUBHOCTE TpoayKTa Snow Depth
FEWS NET, o0ycioBIeHHYIO B TOM YKCJIE XOPOIIEH MPOCTPAaHCTBEHHOM AETATNPOBKOI OIIEHOK.
B xauecTBe KajleHIapHOI IaThl OLIEHKM BBICOTHI CHera OblIo BhIOpaHO 1 ¢eBpansg. CHEXHBIN TT0-
KpoB Ha 1 deBpassi xapaKTepu3yeT YpPOBEHb CHEXXHOCTH TeppUTOpUIT B Haubojee XOJOMHBIN Tie-
puon, kortopblii Habmomaercs B CeBepHom Kazaxcrane B nmekabpe —sauBape (TepexoB u gp.,
2019, 2020a).

[TonydyeHHbIe pe3yabTaThl B LIEJIOM I€MOHCTPUPYIOT OTCYTCTBHE 3aBUCHMOCTHU MEXIY O0BbEMaMU
BECEHHETO TTaBoAKa U CpeIHel BBICOTOM cHera B OacceiiHe peku Ha 1 dpeBpans (cM. puc. 2). OnHaxKo
€CJIM JIJIST aHAJIN3a BEIOPATh caMble MaJIOCHEXKHBIE peXXKUMBI (21 coObITHE), TOTIA UMEET MECTO BhIpa-
KEHHasl 3aBUCUMOCTb MEXKY BbICOTOI CHEXXHOT'O TTOKpOBa U 00bEMOM BeceHHero naBoaka. [Tpuyeém
3aBMCUMOCTb OOpaTHas, T.€. YeM MEHbIIIe CHeTa, TeM OOJIbIIe MaBoAOK (CM. puc. 2). JINHEeHHBINH KO-
addunmenT koppensauun [upcoHa Mexxay BBICOTOI cHera U 00bLEMOM BECEHHETO MMaBOJKa B 3TOM
ciyyae coctaBui r = —0,484; 3nauenue F-xputepus @umepa F = 5,81 (F= 2,93 nnsg ypoBHs 3Ha-
gyumoctu o = 0,01).

Takum o6pa3oM, B YCIOBUSIX MAJIOCHEXKHBIX 3UM C BBICOTOI cHera Ha 1 ¢eBpansg MeHee 19 cm
BBICOTa CHEXKHOTO ITIOKPOBa MPENCTaBISeTCS IMMOTOAHBIM (haKTOPOM, UMEIOIIUM TECHYIO KOPPEISIIu-
OHHYIO CBSI3b ¢ 00bEMaMU allPeIbCKOT0 BECEHHETO MOJI0BOIbSI.
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A greater volume of spring flooding in the steppe zone of Northern Kazakhstan poses a threat of sig-
nificant economic losses, which causes high practical interest in a better understanding of the mecha-
nisms of flood formation. The volume of spring flooding in the steppe zone of Kazakhstan is controlled
by two factors: the snow water equivalent of precipitation accumulated during the cold period and the
soil absorbency during the period of active snowmelt. The interannual variability of the snow amount
in Northern Kazakhstan is about 10 times, which significantly loses to the variability of the spring
flooding volume, which reaches 150 times. Thus, the soil absorbing capacity plays a key role in the for-
mation of the spring flood in Northern Kazakhstan. This territorial feature is associated with a relative-
ly small annual climatic norm of precipitation (less than 500 mm) and significant winter soil freezing,
reaching 120—150 cm or more. The snow cover prevents the soil freezing. This research examined the
relationship between the snow depth on February 1 during 2001—2021 in the basins of four Northern
Kazakhstan rivers, Tobol, Yesil, Sherubai-Nura, Nura, and the volumes of their spring floods.
As initial data, the following were used: the average snow depth in river basins derived by the Snow
Depth FEWS NET algorithm and the volume of spring flooding registered at the Kazhydromet sta-
tions. The results of the research allow us to conclude that the volume of spring flooding in Northern
Kazakhstan, in general, does not depend on snow depth. However, when considering the 21 most low-
snow regimes, there is a pronounced inverse relationship between the snow depth in the river basin
and the volume of spring flooding. Pearson’s linear correlation coefficient between average snow depth
in the river basins and spring flood volumes was » = —0.484; the value of F-test F =5.81 (F=2.93;
a = 0.01). Thus, under conditions of low-snow winters with an average snow depth of less than 19 cm
on February 1, the snow depth is a weather factor that has a close correlation with the volumes of the
April spring flood.

Keywords: steppe zone of Kazakhstan, spring flood, snow depth, river basin, soil freezing
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