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B ce3one 2024 r. BeceHHME MaBOIKK B pa3IMYHBIX YacTsx KaszaxcraHa MMenW 3HAYUTEbHBINA Mac-
mTab, 9To MPUBEIO K YACTUIHOMY 3aTOIICHUIO OOJBIIOTO YMCjIa HACCIEHHBIX ITYHKTOB U TPaHC-
nopTHoU mHdpacTpyKTyphl. Ha paBHMHax KazaxcraHa ruapoIOTMUecKHil peskUM PeK XapaKTepu3y-
eTCs KpaTKOBPEMEHHBIM BECEHHUM I1aBOJIKOM U JIETHE-OCEHHEe-3MMHel MexkeHblo. OOBEM BeCeHHE-
T'O TIOJIOBOJIbS TOM OT IoJla MOKET BapbupoBaThes OoJiee yeM B 100 pa3. Ha paBHUHHO# TeppuTOopun
KazaxctaHa apyuaHbIA 1 CyXOil KJIMMAT BKJIIOYAET XXapKoe JIETO, XOJOAHYIO 3UMY U OTHOCUTEJbHO He-
0oJIblIOE KOJUYECTBO 0caakoB, B npeaeaax 350—500 mm B rog. O0bEM BeCEHHETO MaBoJKa B OCHOB-
HOM OIIpeIesIsIeTCs CITOCOOHOCTRIO TTOYB 00eCTIeUnBaTh B TIEPUO aKTUBHOTO CHETOTASTHUS TPAH3UT
TajJoit BOABI K PEUHBIM pyciaM. TakuMm obpa3oM, 00bEM HAKOIUICHHBIX 3a 3UMY TBEPIBIX OCAIKOB,
3MMHEe IpoOMep3aHue TMOYB, TMHAMMKA UX CE30HHOTO OTTaMBaHUS KOHTPOJIMPYIOT PEXUM U Mac-
mTad BeCceHHero moJjioBoabs. IloromHbie (hakTopbl, CBSI3aHHBIE ¢ (DOPMUPOBAHUEM OOJIBIIUX OO0B-
€MOB BECEHHETrO IOJIOBO/IbSI, BECbMa MHOIOOOpa3Hbl, OT OCEHHEU BJIaXKHOCTHU IOYB Iepen HopMu-
pOBaHWEM YCTOMYMBOTO CHEXXHOTO MOKPOBA J0O MOTOAHBIX YCIIOBUI B THU aKTUBHOTO CHETOTASTHUS.
B paboTte mccmenyeTcst psii KIIFOUEBBIX ITOTOTHBIX ITApaMETPOB, CBSI3aHHBIX C PEKUMOM (opMuIpo-
BaHMs BeceHHero nmaBoaka 2024 r. ITo manabeM mpomykToB USGS (awnen. United States Geological
Survey) FEWS NET (ares. Famine Early Warning Systems Network) paccmorper 20-1eTHUM psim
aHOMaJIMii 1eKaOpbCKOM BiaxXHOCTU TouBeHHOro ciost 0—100 cm (auen. Soil Moisture Anomaly)
1 aHOMaJIMiA BOJHOIO 3KBMBAJEHTa CHEXXHOro Mokpona (anea. Snow Water Equivalent Anomaly) Ha
15 dbeBpans. MaHHble peaHalu3a, MPeACTaBIsIONMEe COOON pacy€Tbl €BPOIENCKUX MPOrHOCTUYE-
CKHX KJIMMAaTHMYeCKNX Momeieii EBporreiickoro meHTpa CpeaIHEeCPOYHBIX ITPOTHO30B ITOTOIEI (aHen.
European Centre for Medium-Range Weather Forecasts Reanalysis v5 (ECMWF ERAS)) B coueta-
HUM ¢ Ha3zeMHOI MHdopMamueit BceMupHoit MeTeopoIornuecKoil opraHu3alunn, ObUTH KCITOJIB30-
BaHbI [IJIs1 OTIpeieSIeHUs] TeMIIepaTypHOIo pexXuMa HauboJiee Mo3IHEro 3MMHEro apKTUUeCKOro BTOP-
KeHMs1 Ha TeppuToputo KazaxcraHa, JaTUpOBaHHOTO BTOpOii MmojioBuHOM deBpans 2024 r. CuenaHbl
BBIBOJbI, YTO aHOMAJIbHO BBICOKAsl BJIIAXKHOCTH ITOYB B Hauyajie 3MMBI M OYeHb HU3Kas TeMIlepaTrypa
KOHIIA 3WMMBI TIPUBEJI K HU3KOW BIUTHIBAOIICH CITOCOOHOCTU TTOYB paBHMH Ka3zaxcraHa B Tiepron
BeCCHHETO cHeroTasHus. Kak cimemcTtBue, Tajabie BOAbl 3(D(HEKTUBHO COOMPAINCh B PEYHOI CTOK,
o0ecIieyrB 3HAUYMTENIBHBIN MacITad BECEHHETO I0J0BONbs. JIOKaIbHbIC MMOTOMHBIC YCIOBUS B THU
aKTMBHOTO CHerotasiHusl B ce3oHe 2024 r. He urpaau cyuiecTBeHHOU poiu. 1o Bceil BUAMMOCTH,
Ype3BbIUYATHO BBICOKMI YPOBEHb BECEHHETO TMOJIOBO/IbSI ObLT HEM30eKEeH MPU JTIOOBIX MOTOJHBIX yC-
JIOBUSIX BECHEI.

KimoueBbie ciioBa: PEKM Ka3axCTaHCKOro THIIa, BECECHHUI ITaBOOOK, OCEHHAA BJIa>)KHOCTD I104YB, 3UM-
HEC MpPOMEP3aHUEC ITOYB, aHOMAJIMM BOAHOI'O 3KBHMBAJICHTA CHEIa, apKTUYECKNEC BTOPKCHUA OYECHD
XOJIOAHOI'O BO3ayXa

OpobpeHa K neyatn:10.06.2024
DOI: 10.21046/2070-7401-2024-21-3-331-338

PaBHuHHbIe yacTu KazaxcraHa, pacrnoiaoxeHHble B OCHOBHOM Ha 3amajie U ceBepe pecrnyonnKu, 3a-
HUMAIOT COTHU THICSY KBaApaTHBIX KMJIOMETpoB. Ha 3THX TeppuTOpHUSIX CyIIECTBYeT pedHasl CETh.
B otnenbHble Toabl BeCEHHEE IOJOBOAbE CHOCOOHO MpUOOpeTaTh UCKIIOUUTEIbHbIE MAaCILUITAObI
1 TIPMHOCUTH 3HAYNUTENIbHBIN MaTepuabHBIN yiiepod HapogHoMy Xo3siicTBy Kazaxcrana (Aitzhano-
va, Zhaparova, 2023; Plekhanov, 2017; Shan et al., 2020) (puc. 1, cm. c. 332). Ce3on 2024 r. oTiu-
4aJjicsl YaCTUYHBIMM 3aTOIIEHUSIMU HACEJAEHHBIX ITYHKTOB U TPAHCIIOPTHOM MH(PACTPYKTYPHL.

CoBpeMmeHHble npobnembl 133 3 Kocmoca, 21(3), 2024 331


mailto:aterekhov1@yandex.ru
mailto:sairov_s@meteo.kz

A.T. Tepexog u 0p. O BO3MOXHbIX MPUUNHAX NCKNIOUNTENbHO 6OMbLUMX BECEHHMX NaBoAKoB 2024 roga B KasaxctaHe

Kaszaxcran

- KpyIHBIE PEKU C
OYEHb BEICOKUM
nojioBoaseM 2024 ropa;

675 m

L :
/4LUMM

Google Earth

g N A
\
AaTa coenni 1472320240 wwp.  51.059162° Aonr. 66.309433° BBKQTa Haa yposHem mops: 251 M

/ Airbus.
Airbus

66°20'0"E

51°5'0"N

51°5'0"N
T
51°5'0"N

2 f‘f\

P A\ "\ g e "
.t L . S 25 anpeas 2023

66°20'0"E 66°25'0"E 66’26‘0"E 66’21")‘0"E

Puc. 1. CiyTHUKOBBIE CHUMKM 3THU3040B BeceHHeTo ToJjioBoabsa 2022, 2023, 2024 rr. B paiioHe moc. Hdepka-
BUHCKMI, AKMonmHcKast o061, Kazaxcrana. CHuMmku u3 cucteMbl Google Earth u ciiennr Sentinel-2

Oco0eHHO BBICOKOE BeCeHHee IMOJI0BOIbE HAOJII0IaI0Ch HA ceBepe peciyOuKu, Mo JA0JMHAM
pex Ypan, Typrait, Tooon, MM (cm. puc. 1). Lleab 1aHHOro KpaTKOro COOOIICHUS 3aKII0YaeTCs
B PACCMOTPEHUU OCHOBHBIX IMOTOHBIX (DAKTOPOB, BHI3BABIINX TaHHOE SIBJICHUE.

Pexu, mporekatomue o reppuropun KazaxcraHa yepe3 paBHUHHBIE TePPUTOPUHU, KaK TpaBy-
JIO, UMEIOT OCOOBII TUAPOJOTMUECKUI PEXXUM. DTOT pexkUM ObLI BBIACICH TUAPOJIOTAMU B OTIACb-
HBI KJIacC — peKM KazaxctaHckoro tuma (Pecypcsl..., 1966). DTOT TUIT BOTOTOKOB XapaKTepu3yeTcst
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Ype3BBIYAfHO OOJIBIION BapMaTUBHOCTHIO IO PAacXOmy BOIBI KaK BHYTPU CE€30HA, TaK M Ha MEXIO-
moBoM MacmTabe (Plekhanov, Medeu, 2019; Pshenchinova et al., 2020). Becenree monoBonbe 00e-
CIIeYMBaET MOJABJISIONIYIO YacTh TOIOBOro cTtoka, 1o 90 % u Boiie. [1py 5ToM B XKapKue U Cyxue
rojia BOIOTOK B JIETHUI U OCEHHUI1 IIEPUOIBI MOXET OTCYTCTBOBAaTh BOBCE. ['01 OT roga o0bEM ped-
HOTO CTOKa MOXeT MeHsIThesl 0osiee uem B 100 pas. [lpumep TunmaHoi HeOOobII0i peku CeBepHOTO
Kazaxcrana — p. lllepy0aii-Hypa (ireBoiit mputok p. Hypa): muranue cHeroBoe, mimHa 250 KM,
wornank Gacceitta 15 400 k. ITo maHHBIM ruapornocta «Kapamypsia» B epron ¢ 1957 mo 2021 1.
00BEM BECEHHETO TTaBOIKA BAPbHPOBAJICS B MPEiesiax oT 3,9 MJITH M (2018) mo 567,4 mnH M (2017)
(TepexoB u mp., 2023).

Kazaxcranckuii TMIr pek (opMHpyeTcsl KakK CIEeICTBHE OCOOOTr0 THAPOJIOTMYECKOro pexXmMma
pEYHBIX OacceitHOB. K3-3a paBHMHHOTO peibeda IIomany BOgoCcOOpOB TaKNX PeK OOBIYHO BeChMa
o0mupHBI. COOTBETCTBEHHO, IOTCHIIMABHEIN 00BEM CTOKA MOXKET OBITh BEChbMa 3HAUYMTEIHLHBIM.
OpHaxko cyxoii apunHbIi KiauMaT KazaxcraHa xapakTepusyeTcsi yMepeHHBIM KOJIMYECTBOM OCaIKOB,
B cpeaHeM okoJj10o 350—500 mm B ron. I1pu 3TOM romoBoii TeMIlepaTypHBII PeXKUM BKJIIOUaeT KaK BbI-
COKYIO TeMIIEpaTypy Bo3IyXa B TEILIBINM IIEPUOM, TaK M HU3KYIO B XOJIOAHBINM. Hampumep, MHOrOJIET-
HYe MUHUMYM U MaKCHUMYyM TeMIlepaTypbl TUIIMYHOTO Topoma CeBepHoro Kaszaxcrana, Kocranas,
cocTaBIgoT —47,8 n +42,5 °C mipn HOpMe TOIOBBIX O0CanKoB B 352 mM. B neTHMiT mepmon ncmapsi-
€MOCTh BCerla 3HAUMTEIbHO IIPEBHIIIACT KOJIMYECTBO OCAIKOB, YTO OJOKMpPYeT (popMUpOBaHME
YCTOMYMBOTIO 1 3HAYUTEILHOTO BOAOTOKA. B X0M0mHEIN ITepurom, IIpu BTOPXKEHMSIX OYeHb XOJIOIHBIX
apKTUYECKMX Macc BO3myxa, 3UMHsISI TeMmepaTypa B KazaxcraHe MoxeT orrycKaTbes Hinke —40 °C.
CrabuabHO HM3Kasl TeMmIlepaTypa 3MMBI CIIOCOOCTBYeT HAKOILUICHMIO TBEpAbIX ocankoB (Kayasos
u 1p., 2023; Tepexos u np., 2020). BecHoii, Ha ¢poHE OBICTPOrO Mepexoma TeMIIepaTypbl BO3OyXa ye-
pe3 HyJIb, HAKOIICHHBII CHET TaeT M (DOPMUPYETCsI aKTUBHBIN ITaBOIOK.

MHoroJIeTHSISI BapuaTUBHOCTh OCAIKOB XOJIOOHOTO Ileprona He mpeBbiaeT 10-KpaTHBIX 3Ha-
YyeHHUii, a 00béM BeceHHero ImaBomka Ha pekax CeBepHoro KazaxcTtaHa MoOXeT MEHSIThCS OoJjiee
gyeMm B 100 pa3. Hampumep, mns p. Lllepy6aii-Hypa BaprmaTUBHOCTh BECEHHETO ITaBOAKA B TEPUOI
¢ 1957 r. mocturana 145-kparabix 3HaueHuii (TepexoB u ap., 2023).

OcHOBHBIM (DaKTOPOM, BIMSIOIINM Ha 0OBEM BECEHHEIO ITaBomKa Ha pekax KaszaxcraHckoro
THIIA, SIBJISETCSI BOUTHIBAIOIIASI CITOCOOHOCTh IMOYB. Jlaxke B MHOTOCHEXXHBIE Tombl (DU3MUYECKUI
00BEM BOTHOTO 3KBHMBaJIeHTa HAKOIUIEHHOTO 3a 3MMY CHera OTHOCUTEJIBHO HEBEIMK U OOJbIIast
€ro 4acTh MOTJIa Obl BIIUTHIBATHCS MOYBOM. THIIMYHAS BeIWYMHA HAUMEHBIICH MOJIEBOI BJIaroéM-
koctu mouB CeBepHoro Kazaxcrana ciost 0—100 cM, B 3aBUCHUMOCTHU OT €€ MEXaHMIECKOIO COCTaBa,
cocrasisier 160—240 MM, 4TO GIM3KO K MOJIOBMHE CPEIHEroI0BO HOpMbI ocagkoB. OmHAKO Mpo-
1IeCCY IPOHMKHOBEHMSI TAJIOM BOIALI B IIOYBEHHBIN CJIOI IPEISITCTBYET 3UMHEEe IIpOMEP3aHMe ITOYB.
I'myOuHa 3uMHero ImpoMep3aHusl B XonogHbIe 3uMbl B CeBepHoM KazaxcTaHe MOXKeT TOCTUTATh 2 M.

B BeceHHwMii mepro CoTHEUHAsI paguanys U IOJOXUTeIbHAsI TeMIIepaTypa Bo3ayxa (hopMuUpy-
0T BOJIHY IIPOTaMBaHUS U IPOMMUTHIBAHUS Taj0il BOAOI IIOBEPXHOCTHBIX CIOEB ITOYBBI. M30BITOU-
HO€ KOJIMYECTBO BOIBI, KOTOPOE HECITOCOOHO yAEPKMBATHCSI B TIOUBEHHOM CJIO€ M B OCTaTKaX CHEX-
HOTO IIOKPOBa, CKATBIBACTCS IO penbedy, (OopMUpPYsI PEUHOM CTOK BECEHHETO IT0JI0BOAbSA. Takum
00pa3oM, 00BEM BECEHHETO MOJIOBOIbS 3aBUCUT OT Psia MOTOMHBIX (haKTOPOB, BIMSIIOIINX HA IIPO-
1IECC CHEeTOTAasTHUS ¥ BIIMTHIBAHUS TaJIOM BOIBI IIOYBEHHBIMU CIOSIMU.

[IpoBen€HHBIN aHANMM3 IOTOAHBIX YCIOBUM BKIIOYAJ OLEHKM BJIAXHOCTM ITOYBHI M aHOMa-
JIN BOMHOTO 3KBMBajJieHTa CHEXHOTO IIOKpPOBa IIO0 JAHHBIM, OOCTYITHEIM Ha MHMOPMALIMOHHOM
moptaiie USGS (anen. United States Geological Survey) FEWS NET (anes. Famine Early Warning
Systems Network). TemmepaTypHblii pexxuMm 3uMBI 2024 I. XapaKTepH30BaJIl OaHHbIE MOIEIei
EBpomneiickoro mieHTpa cpeaHecpodHbiX IIporHo30B rmoronsl ECMWFE ERAS (auea. European Centre
for Medium-Range Weather Forecasts Reanalysis v5), nmpencraBisgionire coboifi KOMOMHAIINIO pea-
Halm3a ¥ Ha3zeMHOI mHMopMmaunyu BceMupHO#T MeTEOpoIorndeckoil opraHu3anuy. basa maHHBIX
ECMWEF ERAS5S-Land goctymHa B apXmBaxX CUCTeMBI OOpaOOTKM CITYTHHUKOBBIX HaHHBIX Google
Earth Engine.

[1epBEIif pacCCMOTPEHHEBIN MapaMeTp — 3TO aHOMAJIUM BIaxKHOCTH ITO4BHI ¢jiosg 0—100 cM mepen
HavayioM 3uMEI. T€IU1ast 1 BiIaxkHasi OCeHb CIIOCOOCTBYET IIPOIMMTHIBAHIIO ITOYBHI BOAOII IIepel ycTa-
HOBJICHMEM YCTOMYMBOIO CHEXXHOTO ITOKPOBA.
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AHOMAJINM BJIAKHOCTH MOYBEHHOIO0 ¢J1051 (0-100 cm)
Jexa0Opb

[ONoData [ <-006 [J-0.059--0.03 [J-0029--001 [J]-009-01 [00011-0.03 [ 0.031-0.06 [ >0.06 m*/m*
VICTOYHHK: Noah-MP land surface model, NASA Goddard

Puc. 2. AHOMaMU BIaXXHOCTH ci1os TouBkl B Kazaxcrane, cioit 0—100 cM,
Ha nekaopsb 2024 r. lanasie FEWS NET (Central Asia)

Temnepatypa Bo3ayxa
(rpanycet, C)

| .
-45 _370 <25 _13’50 2 +10°)

Puc. 3. Cpennss temnepatypa Bo3ayxa Ha 00:00 u (1o I'puHBHUUY) MO TeppUTOPUU
Kasaxcrana Ha 16 u 17 despansa 2024 r. Jannsle peananuza ERAS5-Land
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C omHOI CTOPOHBI, 3Ta BjIara OyaeT yMeHbIIATh MOTeHLIMAI BIUThIBAHUS ITOYBOI TAaJOi BOIbI
B BeceHHU# mnepuoa. C Apyroil CTOpPOHbI, 3UMHEE MPOMep3aHUe MPOMOUYEHHBIX MOYB (HhOPMUDPY-
€T HACBIIICHHBIC JIbIOM CJIOM, 00Jice YCTOMUYMBBLIE K BO3AeHCTBMIO BeceHHero Teruia. Ce3oH 2023—
2024 rr. Ha 3aIafe ¥ ceBepe PeciyOIMKI XapaKTepU30BaICd UCKITIOUUTEIEHO BEICOKUM YPOBHEM 3a-
raca BOJAbI B IIOYBEHHOM CJIO€ Iepe HauajloM 3UMBI (puc. 2).

Bropoii mapameTp — 5TO TeMIlepaTypHbBIil peKUM 3UMbI. APKTUYECKIE BTOPKEHMS Ha TEPPUTO-
puto Ka3zaxcraHa HecyT o4eHb HU3KYIO TEMIIEpaTypy Bo3ayxa U 00ecIIeunBaloT IIIy0oKoe IIpoMep3a-
Hue nouyB. HauGoiee HeGIaronpusaTHHIMU ITOTOAHBIMU YCIOBUSIMU IIPEACTABIISIOTCS ITIO3IHE3UMHUE
apKTU4ecKue BTopxkeHUs. [lepron oyeHb HU3KOM TeMmIlepaTyphl BO3IyXa HEIIOCPEACTBEHHO Iepel
HayajloM BECEHHETO CHEroTasHMSI YKPEIUISIeT IOBEPXHOCTHOE IMpOMep3aHue, 0COOEHHO B ciydae
IPYHTa, IPOIIUTAHHOTO BOIOM, YTO 3aTPyIHSIET €ro BeceHHee MpoTauBaHue. Bropas monoBuHa ¢eB-
paist 2024 T. conpoBOXKAaNaCh MOIIHBIM apKTUYECKIM BTOPKEHUEM XOJIOMHOTO BO3IyXa Ha Teppu-
toputo KaszaxcraHa ¢ ycTaHOBJICHMEM aHOMAJIbHO HM3KOM TeMIepaTyphl mocie 15 despansa (puc. 3,
CM. c. 334).

TpeTuii mapaMeTp — 3TO aHOMAJIMU BOJHOIO SKBUBAJIEHTA CHEXHOTO IMOKpoBa. TONCThIE CIIOU
CHera JIy4llle 3allyIIAloT IOYBY OT MpoMep3aHus. Majioe KOJMYECTBO CHEra M TOHKHE €ro CJIOU
MIPUBOIAT K OoJiee CHIILHOMY IIPOMEP3aHUIO TTOYB. DTO CITOCOOCTBYET POCTY 00bEMA BECEHHUX I1a-
BOIKOB 3a CUET OOJIbLICH OO TaJO BOIBI, aKKYMYJIHpYIOIIehcsa B peuyHoM cToke. OmIHAKO ypo-
BEHb CHEXXHOCTH 3UMbI HE MMEET MPSIMOI 1 BBIPAXKEHHOI CBSI3KM ¢ 00BEMOM BECEHHETO ITOJIOBOIbS
(TepexoB u mp., 2023).

AHOMAJIHH BOTHOTO0 YKBHBAJIEHTA CHEKHOT0 mokpoBa Ka3zaxcrana
15 deBpans

AHOMaJMK BOJAHOTO KBUBAJIEHTA (MM)

B <-500 @ -300--200 [@-100--50 [J-25--10 []10-25 [0 50-100 [H 200-300 [ >500
I -500 - -300 -200--100 [J -50--25 [J-10-10 0 25-50 @ 100-200 [ 300-500
HcToynnK: Noah-MP land surface model, NASA Goddard

Puc. 4. AHOManUM BOOHOTO 3KBUBaJIEHTa CHEXXHOTO MOKpoBa (axes. Snow Water Equivalent Anomaly)
no tepputopun Kazaxcrana Ha 15 ¢peBpains 2024 r. lannsie FEWS NET (Central Asia)
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HaubGonee nHGopMaTUBHBIM IOKa3aTeIeM HAKOIUIEHHBIX 3aI1aCOB CHETa IIPEACTaBIISICTCS OLICH-
Ka aHOMAaJIMii BOOJHOIO SKBUBAJIEHTA B MEPUO Mepel HauaJIoM BECEHHEr0 CHEroTassHUS, HaIIpUMED
Ha 15 deBpans (puc. 4, cm. c. 335). Ce3oH 2024 r. OTHOCWIICS K TOAaM C ITOBBIIIEHHBIMHU 3aItacaMu
CHera, OMHAKO OH He ObUT aHOMAJIBHO CHEXHBIM.

Taxkum o6pa3oM, Ype3BbIYaiHO BHICOKUIT YPOBEHb BECEHHETO ITOJIOBOAbSI B HEKOTOPBIX pailoHax
Ha 3anaze u ceBepe Kazaxcrana B ce3oHe 2024 1., 110 BCeil BUIUMOCTU, ObLI CJIEACTBUEM COBHAIE-
HUS IBYX (akTopoB. Bo-mepBhIX, Ype3BBIYATHO BIIaKHOU oceHblo 2023 ., copMUpOBaBILEil UC-
KJIIOUMTEJIbHO OOJIBIIION 3armac BOObI B IIOYBEHHOM CJIO€ HEMIOCPEICTBEHHO Iepel HauyajaoM 3MMEI.
Mt 6onbiueit yactu CeBepHoro KazaxcraHa 3TOT ypOBEHb BJIAXKHOCTU IIOYB ObLT OJIM30K K MHOTO-
JIETHEMY MaKCHUMYMY. BO-BTOPBIX, MOIIHBLIM apKTUYECKUM BTOPXKEHUEM OYEHb XOJIOJHOIO BO3MyXa
Ha TeppuTopuio KasaxcraHa Bo BTOpOIi MOJIOBUHE (heBpaist, UTO 0OECIEUMIO BBICOKYIO YCTOMYM-
BOCTb K BECEHHEMY TEILIY [NIyOOKO MPOMEP3IIETO M HACHIIIEHHOTO JIbIOM CJIOSI TT0YBBI. HecKoIbKo
MOBBILICHHBIN 3aIlac CHera JIMIIb YCYIyOMJI CUTyalldi0 C ITABOJKAMU, HO HE ObLI KIIIOUYEBBIM.
Hanuure nepBbIx ABYX (DaKTOPOB CYIIECTBEHHO YMEHbBIIMIO ITOTEHIIMA BIUTHLIBAHUSI TAJIOU BOIBI
IMOYBEHHBIMU CJIOSIMU 1 00ECIIEUIIIO 3HAYUTEIbHBII MaclITab BeCEHHETo naBoaka B ce3oHe 2024 1.,
KOTOPHIIA, ITO BCeil BUIUMOCTH, ObUT HeM36eXKeH U JII00O0I ITOroie BECHHI.

Pabora BbIIIONIHEHA MPY MOIAEPKKE IIPOrpaMMHO-1IEJIEBOr0 (PMHAHCUPOBAHUS MUHUCTEPCTBA
HayKHU U BbIcIIero oopa3oBanust Pecryonuku Kaszaxcran, mpoekt Ne BR18574144.
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Possible causes of abnormal spring flooding in Kazakhstan in 2024

A.G. Terekhovl’z, S.B. Sairovz, N.N. Abayevz,
G.N. Sagatdinova 1 E.N. Amirgaliyev1
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E-mail: aterekhov 1@yandex.ru

2RSE Kazhydromet, Almaty 050022, Kazakhstan
E-mail: sairov_s@meteo.kz

In the spring of 2024, Kazakhstan experienced significant flooding that caused the submersion of nu-
merous settlements and transportation infrastructure. The hydrological regime of rivers in the plains of
Kazakhstan is characterized by short-lived spring floods and a summer-autumn-winter low water peri-
od. The volume of spring runoff can vary greatly from year to year, sometimes by more than 100 times.
The arid and dry climate of Kazakhstan is characterized by hot summers, cold winters, and relatively
low precipitation levels, ranging from 350 to 500 mm per year. The volume of spring flooding is mainly
determined by the ability of the soil to facilitate the transit of meltwater to the riverbeds during the
active snowmelt period. Therefore, snow deposit, winter soil freezing, and the dynamics of seasonal
snow thawing play the key role in controlling the regime and scale of spring runoff. Weather factors
related to the formation of large volumes of spring floods are very diverse, from autumn soil moisture
before the formation of a stable snow cover to weather conditions during active snowmelt days. This
study examines a number of key weather parameters related to the formation of the spring flood in
2024. On the basis of data from FEWS NET USGS (Famine Early Warning Systems Network by U.S.
Geological Survey) products, 20-year time series of Soil Moisture Anomaly (December) and Snow
Water Equivalent Anomaly (February 15) were considered. The ERA5-Land reanalysis data, which
combines forecasts from the ECMWF ERAS (European Centre for Medium-Range Weather Forecasts
Reanalysis v5), climate models and ground-based information from the World Meteorological
Organization have been used to characterize the temperature regime of the Arctic intrusion of extreme-
ly cold air in Kazakhstan in the second half of February 2024. It was concluded that the abnormally
high soil moisture at the beginning of the winter and extremely cold air at the end of the winter resulted
in a low soil absorption capacity in Kazakhstan during the spring snowmelt. As a result, the meltwater
was effectively collected in river runoff, leading to a significant scale of spring flooding. Local weather
conditions during the active snowmelt days in the 2024 season did not play a significant role. It ap-
pears that the abnormally high level of spring flooding was inevitable regardless of the spring weather
conditions.

Keywords: rivers of Kazakhstan’s hydrological type, spring flood, autumn soil humidity, winter soil
freezing, snow water equivalent anomaly, Arctic intrusion of extremely cold air

Accepted: 10.06.2024
DOI: 10.21046/2070-7401-2024-21-3-331-338

References

Kauazov A. M., Tillakarim T. A., Salnikov V. G., Polyakova S. E., Assessment of changes in snow cover area
in Kazakhstan from 2000 to 2022, Sovremennye problemy distantsionnogo zondirovaniya Zemli iz kosmosa,
2023, Vol. 20, No. 1, pp. 298—305 (in Russian), DOI: 10.21046,/2070-7401-2023-20-1-298-305.

Resursy poverkhnostnykh vod SSSR: Gidrologicheskaya izuchennost’. T. 12. Nizhnee Povolzh’e i Zapadnyi
Kazakhstan. Vyp. 2. Uralo- Embinskii raion (Resources of surface water of USSR: Hydrology knowl-
edge, Vol. 12: Lower Volga and Western Kazakhstan, Issue 2: Ural-Emba Region), Z.G. Markova (ed.),
Leningrad: Gidrometeoizdat, 1966, 152 p. (in Russian).

Terekhov A. G., Ivkina N. 1., Yunicheva N.R. et al., Snow cover changes of the Kazakhstan dry steppes and
semi-deserts: the case of River Emba basin studies, Sovremennye problemy distantsionnogo zondirovaniya Zemli
iz kosmosa, 2020, Vol. 17, No. 2, pp. 101—113 (in Russian), DOI: 10.21046/2070-7401-2020-17-2-101-113.
Terekhov A.G., Abayev N.N., Tillakarim T.A., Serikbay N.T., Interrelation between snow cover depth
and spring flooding in Northern Kazakhstan, Sovremennye problemy distantsionnogo zondirovaniya Zemli iz
kosmosa, 2023, Vol. 20, No. 1, pp. 323—328 (in Russian), DOI: 10.21046,/2070-7401-2023-20-1-323-328.

CoBpeMmeHHble npobnembl 133 3 Kocmoca, 21(3), 2024 337


mailto:aterekhov1@yandex.ru
mailto:sairov_s@meteo.kz

A.T. Tepexog u 0p. O BO3MOXHbIX MPUUNHAX NCKNIOUNTENbHO 6OMbLUMX BECEHHMX NaBoAKoB 2024 roga B KasaxctaHe

Aitzhanova M., Zhaparova S., Environmental risk Assessment of spring floods in the Akmola region of
Kazakhstan, Intern. J. Sustainable Development and Planning, 2023, Vol. 18, Issue 10, pp. 3333—3339, DOI:
10.18280/ijsdp.181033.

Plekhanov P. A., Natural hydrological risks and their prevention in Kazakhstan, Central Asian J. Water
Research, 2017, Vol. 3, No. 1, pp. 17-23.

Plekhanov P.A., Medeu N.N., Extreme Hydrological Phenomena in the Esil River Basin: Genesis,
General Patterns of Manifestation, J. Ecological Engineering, 2019, Vol. 20, No. 7, pp. 187—195, DOI:
10.12911/22998993/109880.

Pshenchinova A. S., Dzhusupbekov D. K., Opp Ch., Assessment of the calculated maximum spring flood of
the main rivers of central Kazakhstan, J. Geography and Environmental Management, 2020, Vol. 56, No. 1,
pp. 30—38, DOI: 10.26577/JGEM.2020.v56.i1.03.

Shan Z., Abuduwaili J., Ding J. et al., Description and attribution analysis of the 2017 spring anomalous
high temperature causing floods in Kazakhstan, J. Meteorological Society of Japan, Ser. 2, 2020, Vol. 98,
No. 6, pp. 1353—1368, DOI: 10.2151/jmsj.2020-070.

338

CoBpeMmeHHble npobnembl 133 13 kocmoca, 21(3), 2024



