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TEXHOJIOI'MM U PE3YJBbBTATBI KOCMHUYECKOI'O
MOHHUTOPHUHI'A CHEKHOI'O IIOKPOBA B KA3AXCTAHE

Conmycemix Kazaxcman aymazvindazel Kap HCaMblieblCbl epyiniy asKmanybl 2apblulmslk 0epKemep ap-
Kblbl AHbIKMAY MOHUMOPUHZT OepeKmepin YColHy Ylin apHanean. Kymvicma Kap Hcamvligbicbly AHbIKMAy 20ici
mypanvl, MaycolMObIK JICIHE MAYCLIMAPANLIK manday adicmepin depekmep ycvinvliadvl. ConvlMen Kamap, o
Heei3el aknapam mymvlHYWbLIAP YUliH apHativl GI0Jemenb0ep GopmMamoli Kap HCUHAY MANOAy HIMUNCENEPIH
OKiNdikmepiniy muicaroapmen kopcemedi. Kap owcamvinzvicol mypanvt 0epexmepoi KYpeakiubliblKmMulH Nauiod
bony mayekendepoi eecemayus OIPIHWLL HCAPMBICHIHOA ANObIH Ald 0A2ANAY VUi MAKbIZ0bLIbIEL! OAUKAIAOLL.

Ilpeocmasnensvt pe3yibmamsl MOHUMOPUHEA 0am CX00Ad CHEHCHO20 NOKPOS8A, ONPeOeleHHbIX NO KocMudec-
xum oannvim ons Ceseprozo Kazaxcmana. [Ipugoosamces 0anuvie 0 Memoouke pacno3HABAHUsL CHENHCHO20 NOKPO-
84, PopMUPOBaHUIO KAPM OUHAMUKU CXO00A CHEICHO20 NOKPOBA, MEmMOOUKe AHANU3A CE30HHBIX U MENCCE30HHBIX
KOCMUYECKUX OAHHBIX 0 0amax cxo0d CHelCcHo20 nokposa. Tlokazansl popmamsl u npumepsvl CREYUANIbHbIX OI0-
Jlemereli ¢ 0000WeHHbIM NPeOCMAasieHueM Pe3yIbmamos aHAIU3A CX00a CHEHCHO20 NOKPO8A OJisi OCHOBHBIX NO-
mpebumenei ungopmayuu. Ommeyaemcs 8A*CHOCMb OAHHLIX O CX00e CHENHCHO20 NOKPo8a OJisl PAHHEU OYeHKU
PUCKO8 BO3HUKHOBEHUSA 3ACYXU 6 NEePBOTl NOIOBUHE 8e2eMallU.

This article is devoted to presentation of results of monitoring of the dates of a disappearance of snow
cover determined by remote sensing data for the territory of Northern Kazakhstan. The paper presents data on
snow cover detection technique, technique the formation of snow melting maps, methods of analysis of seasonal
and interseasonal space data about snowmelts. In addition, formats of special bulletins with examples of
generalized representations of results of the analysis of a disappearance of snow cover for the main consumers
of information are shown. The importance of data on a disappearance of snow cover for an early assessment of
the risks of drought in the first half of the growing season is noted.

BBenenue. CHE:XHBIN TOKPOB UTPACT 3HAYUTEIBHYIO POJIb B KIUMATUUYECKOM CHCTEME, B BO3HUK-
HOBEHHHU YPE3BBIYaHBIX CHTYAIli U B CENILCKOM XO03sHCcTBe. CIIeKTp MpUMEHEHUs aHHBIX O CHEX-
HOM IIOKpOBE Upe3BBIYaiiHO oOmmpeH. M3HadaapbHO HamOoJiee MOCTYIMHOW I JHCTAHIIHOHHOTO
30HAMPOBAHHUS M3 KOCMOCa OblIa 3aJaya MOHHTOPUHTA CHErOTasHUS. PerynspHbIii KOCMHYECKUI
MOHHUTOPHUHT CX0Jla CHEXHOTO MOKpoBa ocyuiectisercs B Kazaxcrane ¢ 2000 roza.

B npakTudeckoM miaHe pe3ybTaThl MOHUTOPUHTA CHETOTASHUS MOTYT HCITOJIE3YIOTCS B BaJKHBIX
TMPIIOKCHUSIX TSI

OILIEHKH I7100aIbHOr0 U3MEHEHUS KINMAaTa;

KOHTPOJIST TPOXOKICHUS BECEHHUX ITABOJIKOB B PETHOHAX C BEICOKUM PHUCKOM 3aTOTUICHUS,

OIICHKH CEThCKOXO3SIICTBEHHBIX PUCKOB C YIETOM BIIMSHHUS MOTOIHBIX YCIOBHH (OIIEHKA 3aMacoB
MPOIYKTUBHOM BJaru B MOYBE, OIEHKA BEPOSTHOCTU HACTYIIICHHUS 3aCYLIUIUBBIX YCIOBHIN).

Tperbs 3amada uMeeT oco0oe 3HAYSHHE TSI pailOHOB HETOJIMBHOTO BO3/ETBIBAHUS 3€PHOBEHIX B
ceBepHBIX obOnacTsax KazaxcraHa, MMOCKONBKY BECEHHUU BIIaro3amac SBIISETCS KIIOYCBBIM (aKTOPOM,
OTIPEIEIISIONTNM YPOKaWHOCTE 36PHOBBIX KYJIBTYD.

Hwxe omumcaHpl TEXHONOTUM pacliO3HABaHUS W KapTHUPOBAHHs CHE)KHOTO TOKPOBA, aHAIHM3a Ce-
30HHOH W MHOTOJIETHEH AMHAMHKH TIpollecca CHETOTSHHS W TpUBEAcHa (GopMa IPenCTaBICHUS
pE3yIbTaTOB KOCMUYECKOTO MOHUTOPHHTA.

Pacno3naBaHue U onepaTHBHOE KAPTHPOBAHHE FPAHMI CHEXKHOI0 MOKpoBa. B pamkax xiac-
CHUYECKOH CHCTEMBI MOHUTOPHHTA IPUPOTHBIX 0OBEKTOB BBIICISIOT TpH 3a1a4u [1]:

1) kimaccudukaius u pacro3HaBaHue 0OHEKTOB;

2) BBISBJIICHUE N3MCHCHHU;

3) IpOTHO3 NOTEHIMATBHBIX U3MEHEHUH.

B npakTudeckoM miaHe JaHHAS CHCTEMa KOCMHYECKOT0 MOHUTOpPHHTA 0a3upyeTcs Ha TPEX COOT-
BETCTBYIOIINX TMOCTABJICHHBIM 33/1a4aM KOMITJIEKCAX TEXHOJIOTHIA:

1) omepaTuBHOE KapTUPOBAHUE TPAHUI] CHEKHOT'O TTOKPOBA;
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2) MOHUTOPHUHT C€30HHOM JMHAMHUKHU CX0/1a CHEKHOTO TMTOKPOBA;

3) aHamM3 MHOTOJICTHEW TMHAMUKY CX0J1a CHEXKHOTO ITOKPOBA.

[IepBas 3amaya Asst CHEXKHOTO MOKPOBA BIIOJIHE HAZEKHO peraercs ¢ nomouisio )13 [2].

CHEXXHBIN TIOKPOB B JIFOOBIX YCIOBHSX WM IPHU JIO0O0M, TaXKe caMOW HHU3KOH, TEMIEpaType H3iIy-
YaeT JJIMHHOBOJHOBYIO pajguanuio (IIOTOK COOCTBEHHOTO HM3JIYYCHHUS CHEXHOTO MOKpoBa). B To ke
BpeMsI OH HEIPEPHIBHO MOTJIONIAET MOTOKH JITUHHOBOJHOBOW pajvallid, HIYIIHE OT OKPY KAIOIIUX
00BEKTOB.

HecMoTpst Ha HEKOTOpPOE CHIDKEHHE M3TydaTeIbHOM CITIOCOOHOCTH CHEra M0 MEpEe €ro CTapeHHUs,
OHA OCTaeTCsl CaMOW BBICOKON B CPaBHEHUU C HM3JIy4aTEIbHON CIOCOOHOCTHIO JPYTHX MPUPOIHBIX
00BexTOoB. CHEXHBIM TOKPOB SIBISETCS, TaKMM O00pa3oM, CaMBbIM COBEPIIEHHBIM B TPUPOIE H3IIY-
yaTeJeM W TOMJIOTUTENEM JUIMHHOBOJHOBOW pagualid W, KPOME TOTO, CaMbIM COBEPIICHHBIM
oTpa)kaTeseM MpsIMOM U paccesHHOM CoHEe4YHOH paananuy [3, 4].

CymiecTBeHHOE yMEHBIIeHHE KO3 PUIIMEHTa OTPAKEHUS TPHU TIEPEX0e OT CYXOTO M YUCTOTO K
MOKPOMY W 3arpsS3HEHHOMY CHETY OTHOCHTCSI K YMEHBIIEHHUIO €ro MOYTH Ha OJUHAKOBYIO BEIHUNHY
JUISL BCEX IJIMH BOJH, MO3TOMY HM30MPATETHHOCTh OTPAKCHHS IS MOKPOTO U 3aCOPEHHOTO CHera
ocTaeTcs B Ipelenax BUIUMON YacTH CIIEKTPa CTOJb K€ HeOONBIION, KaK U I CYyXOTO U YHCTOTO
cHera [5].

B nepuon cHeroTasHus U3MEHEHHS OTPaXKaTEIHHOU CIIOCOOHOCTH CHETa MPOUCXOMAAT OBICTpee U
JIOCTUTAIOT 0OJIee 3HAYUTEIBHBIX BEIMYHH, YeM 3uMOU. Koa(UIMEeHT oTpaskeHUsI CHEKHOTO MTOKPOBa
B 3TOT nepuon uzmensercs ot 0,70-0,82 B nauane u 10 0,30 B KOHLIE CHErOTasHUA

Takum o0pazoM, GU3UYECKON OCHOBOM pacro3HaBaHUs CHEXKHOTO MOKPOBA SIBJISETCS UX BBICOKAS
OTpa)kaTelibHash CIIOCOOHOCTh B BUAMMOM JMAaNa30HE W HU3Kas U3IydareibHas CIIOCOOHOCTh B WH-
thpaxpacaom (MK) nuanazone.

Jis pacrio3HaBaHUs CHEXHOTO TOKPOBA HCIOIB3YETCS HOPMAIM30BAaHHBINA () PepeHITHaTbHBIH
cHexxHbI uHIeke (NDSI) [6], yuuTsIBarommii BEICOKYIO OTpa)kaTeNbHYI0 CIOCOOHOCTh CHETa B BUIU-
MOM JHMAaIa30He W HHU3KYH H3IydYaTelbHYH) CIHOCOOHOCTH B ONIKHEM HH(PAKPACHOM AHAIa3oHE.
NDSI paccuutsiBaetcs 1mo ¢hopmyie:

(b3 - b6)

(b3+b6)’

rae b3 u b6 — 3HaUEHMs] MHTEHCUBHOCTH HM3Iy4YeHHUsl B KaHanax 3 u 6 paguomerpa MODIS. UTtoObt
OTJICJIUTh CHET OT JAPYTUX 0OBEKTOB, MIPUMEHSIOTCS CIICAYIONIUE XOPOIIO U3BECTHBIC KPUTCPHUH:

«cHer», ecau b3 > 0,1 u NDSI > 0,4;

«obmagHocThY», eciii b3 > 0,1 n— 0,2 < NDSI < 0,4;

«TOyTIpo3padHas 00J1agHOCThY, ecii b3 > 0,1 u— 0,2 > NDSI >-0,5;

«bOeccHeX)Has TOBEPXHOCTHY BO BCEX OCTAIBHBIX CITydasix [7].

OnepaTuBHBIE KapThl TPAHUI] CHEXKHOTO TIOKPOBA CTPOSITCS pa3 B CYTKH HA OCHOBE JaHHBIX Aqua
u Terra MODIS. B mpomecce mocTpoeHus1 KapThl OCHOBHAS IpoOjieMa 3aKIovuacTcsl B pasieicHIH
cHera M 00JIAYHOCTH.

[TocTpoeHHble KapThl HCHOJB3YIOTCA OJIS aHalU3a CE30HHOW NWHAMUKHU CHEXHOTO ITOKPOBA.
Pemenne BTOpOW 3amaum, T.e. OIEHKAa W3MEHEHHH, OCYIIECTBIIACTCS €KEIHEBHHIM MOHHUTOPHUHTOM
TUIOMIAAN, 3aHATON CHEXHBIM TIOKPOBOM, HYTO IIO3BOJISICT OICHUTH IUHAMHUKY CXOJIa CHEKHOTO
MOKPOBA.

MOHMTOPHHI Ce30HHOW JAMHAMHKH CX0/a CHEKHOT0 MOKPOBa. V3 MHOTONETHUX JaHHBIX
OBLTa OIpeeNeHa UINTEIHHOCTh MIEPHO/Ia CHETOTasHUS Ha TeppuTopuu KazaxcTana — paspyuieHne u
CXOJl CHE)KHOTO IMOKPOBa HAYMHAIOTCS C Hayajia BTOPOW Jaekansl (eBpaiisi Ha KpaitHem tore Kazax-
CTaHa /10 KOHIIa BTOPO# JAeKaJbl alpelisd Ha CeBepe CTPaHbI — B JICCOCTEIHON U cTenHoU 30Hax [8]. s
MOJTy4YEeHHOTO TIepro/ia He0OX0IMMO OBLIO MISHTHU(HUIMPOBATH €XETHEBHbIE CHUMKH. [IprMeHeHme
TaK Ha3BIBACMOM «IETKO YHMTAEMOI» IIKaNbl ¢ TAaKUM KOJUYECTBOM Tpajaliliii BO3MOXXHO TOJBKO C
HCIIOJIb30BAaHUEM HAUTPHI IBETOB.

Tak xak Aisi IBETHOTO WM300pa)KEHHS Ha DJIEKTPOHHBIX YCTPOHCTBaX MPUMEHSETCS I[BETOBAS
MAJIATPa Ha OCHOBE TPEX LBETOB: KPACHOTO, 3€JIEHOTO, CHHETO, TO IS HASHTH()HUKAINH €KETHEBHBIX
CHUMKOB ObLiIa HCII0JIb30BaHa 1BeToBas nanutpa RGB.

NDSI =
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Jns paccMaTpuBaeMOro meproaa ObLia COIMOCTaBlIieHa MaluTpa (CIEKTP) LBETOB OT TEMHO-
KpacHoro (BTopasi Aekana ¢eBpaisi) 1o GruonaeToBoro (KOHEI BTOPOH JAeKaabl anpess). 3aTeM HaauTpa
Obuta pa30HUTa Ha COCTABIAIOLINE [[BETA TaK, YTOOBI KaKJIOMY JHIO COOTBETCTBOBAJ CTPOTO ONpee-
JICHHBIH LIBET B BUJI€ YUCJICHHBIX 3HAUCHHUM KaXkK10H cocTapistomeld nanutpel RGB.

L[Bera B manmuTpe NoAOOpaHbl AMIUPUYECKUM IyTEM C TAaKUM PacdeToM, YTOOBI JTOCTUTHYTH
BBICOKOH LIBETOBOW KOHTPACTHOCTH MEXIY IEKaJaMU U BMECTE C TeM OOECIeUUTD IJIaBHBIM Mepexos
CIEKTpa C y4e€TOM IWHAMHKHU CHerorasHus. KpoMe TOro, MHTEpBajgbl MEXAY LBETaMH IO3BOJIIOT
CKUMAaTh M300pakeHHsI CIeHUATbHBIMH aJTOpUTMaMH 0e3 CYIIeCTBEHHON MOTepH MH()OPMATHUBHOCTH
0 J1aTe cXoja.

[locne ompeneneHuss LBETOBOW IIKalbl Ha CIYTHUKOBBIX CHMMKAax €KEIHEBHO ONpelelnsiach
IpaHMLa CHEKHOTO MOKPOBA M BBIIEISUIACH ONPEeNICHHBIM IJIsl 3TOTO JHS LBETOM. BrigeneHHbie 00-
JIacTH TIOCNE0BaTeIbHO HAKIIABIBAINCH B BUE CIIOEB 3a BeCh MepHoJ cHeroTasHus. Cienyer 3ame-
TUTh, YTO TassHUE CHEKHOI'O MOKPOBA MPOMCXOJUT HE PaBHOMEPHO. B mepuoas! moxojgoJaHus IIIo-
I1a]b, 3aHATass CHE)XKHBIM ITOKPOBOM, HE TOJIBKO HE YMEHBIAETCs,, HO MOXKET M YBEIMUYUTHCS 3a CUET
BHOBb BBINIABIIEIO CHEXHOTO MOKPOBA, a B MEPHOIBI MOTEIJICHUSI OT CHETa MOTYT OCBOOOXKIATHCS
3HAYUTENbHBIE TUTOILAIHN.

Harnee, mocie cxofa CHEXHOTO MOKPOBA MO TaK HAa3bIBAEMOMY ITUPOTY» OMPEIENSINCh XapaK-
TEpHBIE ATkl — AaThl CO 3HAYUTEIbHBIMU N3MEHEHUSIMH TOJ0XKEHHsI TPAaHULIBI CHEXKHOTO IToKpoBa. Ha
OCHOBE XapaKTEpHBIX AAaT CTPOWJIACh JIEreHAa KapThl. B ciydasx AJUTENbHOrO MEPUOJA CILIOMIHOMN
00JaYHOCTH ¥ HE3HAYMTEIIFHOTO M3MEHEHHUS TPAaHUIIBl CHEKHOTO TTOKPOBA, OTIENBbHBIE YY9acTKU Tpa-
HHII, TIOJy4YEHHBIE 38 HECKOJBbKO AHEH, 0OBeIUHSITNCH B OJHY OCHOBHYIO NIaTy (Ha JaTy C HAUMEHb-
MM KOJIMYECTBOM 00Nav4HOCTH). [IpM MEepeKphITHA pa3MUYHBIX YYacTKOB TPaHHIl y4YUTHIBAJach
TpaHMIIa CHEXKHOTO TIOKPOBA 3a JIeHb, O KANIIINA K BRBIOPAaHHOW 32 OCHOBY JIaTe.

Crnenyer OTMETUTb, YTO OOJIAUHBII TMOKPOB SBISIETCS 3HAYUTENBHBIM MPENATCTBUEM JUIS IIO-
CTPOCHUSI TOUHBIX KapT CX0/a CHEXKHOT'O MOKpoBa. B mepuon cHerotasHus peAKo HabIronaeTcs ycra-
HOBJICHHC aHTUIIUKIIOHUYECKUX YCJIOBHU C SICHOW Toroaod Ha Ooubmiei yacth Tepputopun Kazax-
ctana. Kak mpaBuio, o6Ja4Hble Macchl 3aKpBIBAIOT Ty WM MHYIO YacTh pecnyOnuku. B ciydaax amu-
TEJIFHOTO TEPHOJa CIUIOIIHOW OO0JAYHOCTH W HE3HAUYUTENBHOTO H3MEHEHHUS TPaHUIBl CHEKHOTO
MOKPOBA OTAENFHBIC YUYACTKH TPAHMII, TTOTYUSHHBIE 32 HECKOJIBKO JTHEH, 00bEANHSINCH B OJJHY OCHOB-
HYIO JaTy (JaTry ¢ HAaNMEHBIINM KOJWYeCTBOM O0NaYHOCTH). [Ipu mepekphITHy pa3muvHbIX YYaCTKOB
TpaHMIl YYUTHIBAJaCh TPaHMIA CHEKHOTO TMOKPOBA 3a JIeHb, OJNM)KaHIIMN K BHIOPAHHOW 32 OCHOBY
nmate. [lo 3aBepmieHno mporecca CHeTOTassHUs Ha Bcell Teppuropun Kaszaxcrana (opmupyercs uto-
roBasi Kapra, KOTOpas B JalbHEMIIEM HCHOJIb3YyEeTCS JUIsl aHAIM3a MEXCE30HHOM AMHAMHMKHU CXO0Ja
CHE)KHOTO TTOKPOBA.

AHaJM3 MHOTOJIETHeH JTUHAMMKH CX0/[1a CHEKHOT0 MOKpoBa. Ecian paccmMaTpuBaTh KOCMHYEC-
KW MOHUTOPHHT CHEXKHOTO TTOKPOBa HE KaK CaMolleNb, a KaK HCTOYHUK MH()OPMAIIUHU I KOHSYHBIX
norpeburenei, Toraa OoNbLIOE 3HAYCHHE TPUOOpEeTaeT GopMa IpeAcTaBIeHUsT HHPOPMALIUN KOHEeY-
HBIM TOTPEOHTENISIM: MHUHHCTEPCTBAaM, BEJIOMCTBaM, (EPMEPCKHM XO3SIMCTBaM, CTPaXxOBBIM KOMIIa-
HUSM W JIPYTHM opraHm3anusM. MH(opmanus nomkHa OBITh M3JI0KEHA MAaKCHMAalbHO JOCTYITHO H
0600menno. Hanbomee 1menecooOpa3HO MpH TaKWUX YCIOBUSAX HCIOJIB30BATh CIEITHATH3UPOBAHHEBIE
OroyuteTeHd. BrojneTeHs MO3BONISET B YHUBEPCAIBHOW JOCTYITHOH (popMe MpeacTaBuTh BCO MHDOp-
manuto. MHopmanus, npeactaBieHHas B OroJUleTeHe, MOApa3AeisieTcsl Ha TPU BUAA: TEKYLIYIO,
CE30HHYI0O M MEXCe30HHYI0. Tekymmas nHhopMaIus NIpeAcTaBiseTcs eXeneKaTHbIMH JaHHBIMH O
palioHax 3aJleraHysi CHEKHOTO IOKpoBa Ha Teppuropun PK.

TexHonoruss aHanu3a CE30HHON IMHAMUKHM CXOJa CHEXHOIO IMOKPOBa IMpEenyCcMaTpHBAaeT Ipo-
CTPAHCTBEHHOE COIOCTABICHHUE OMEPATHUBHBIX KAapT U OLEHKY H3MEHEHMs IUIOIIANEH CHEKHOTO
MOKPOBa, OECCHEXHBIX TEPPUTOPUN W 30HBI aKTHBHOTO CHeroTasHus. Ciemyer 3aMeTHTh, YTO CXOJ
CHE)KHOTO MOKpPOBA MPOUCXOANT HE paBHOMEPHO. B mepno bl moxonoganus mIomaab, 3aHsATas CHEX-
HBIM ITOKPOBOM, MOXXET YBEIMUYUTHCS 32 CUET BHOBb BHINABLIETO CHETA, a B MEPUOJIbI OTEIUICHUS OT
CHEera MOTYT OCBOOOX/IAThCS 3HAYUTENbHBIE IUIomann. Pe3ynpraTel cpaBHEHUS OQOPMIISIOTCS B BUAC
KapT ¥ AuarpaMM, OTPaKaloIIUX H3MEHEHHE IJIOU[aad 30H, aHAJIN3 KOTOPHIX IO3BOJISIET OIEHHUTH
TEMITbl CHETOTAasIHUS U BBIACIHUTH YUYACTKH YCKOPEHHOTO CX0Jla CHera. JTa MH(OpMalus Mojie3Ha A
MPOTHO3a HanOoJee KPUTHIHBIX HApPaBICHUN Pa3BUTHS IMaBOAKOB U MOXKET OBITh MCITOJIb30BaHa IS
OLICHKH 00beMa CTAsIBLIETO CHETA.
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ITo nToram ananu3a OAMH pa3 B Aekany (hopMupyercs OIJUIeTeHb |, OTpakaloIuii MoJeKaJHYIO
JUHAMMKY CXOJa CHETa B TEKYIIEM CE€30HE (PUCYHOK 1).
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PI/ICyHOK 1- CpaBHI/ITCHBHaSI noJACKaaHass AJMHaAMHKa CHEXKHOI'O IIOKpOBa

I'mcTorpamMmMbl OTpakaroT IUIOLIAU COOTBETCTBYIOLIMX 30H B IPOLIEHTAX OT OOLIEH TeppuTOpUn
MOHUTOpUHTA. Bromnerens hopmupyercst pa3 B iekay 10 IPUHIIHITY «CKOJIB3SIIETO OKHAY).

CezonHas uH(MOpManMs OpeAcTaBlIeHa pe3yJjbTaTaMHd CHHTE3a €KEIHEBHOIO MOHHTOPHHTA B
KapTe JUHAMHUKH CXOJa CHEXXHOTO IMIOKPOBa, MEXKCE30HHAsI — PE3yJIbTaTaMH aHajIu3a TEKYILETo roja ¢
MPEIBITY UMM,

Mesxce30HHBI MOHUTOPUHT IIPEyCMaTpHUBAET:

CPAaBHHUTENbHBIA aHAJIM3 JUHAMHUKHU CXO0Jla CHEKHOT'O IMOKPOBa B TEKYIEM M IPEALICCTBYIOLINX
CEe30HaxX AJIsl OLICHKH PUCKA 3aTOIJICHUS TEPPUTOPHUI;

aHaJu3 MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEH cX0/1a CHE)KHOTO TOKpPOBa M Pa3BUTHUSA
3acyX 3a MHOTOJIETHUH MEPHUOA.

CpaBHUTENBHBIN aHAIM3 Pe3yIbTaTOB MOHUTOPHHTA CXOJA CHEKHOTO IIOKPOBA B TEKYILEM ce-
30HE M 3a MPEIIECTBYIOIINE IO/l TO3BOJISIET OLIEHUTH TEMITBI CHETOTAassHHUSA OTHOCHUTENBHO Cpe/IHe-
MHOTOJIETHEH HOPMBI (OBICTPBI, HOPMAaJIbHBINA, MEJICHHBII) U BBIOPATh «TOJ-aHAJIOT», TIOXOXKHUH 110
TEMIIaM CXOJa CHEXHOTO IMOKPOBAa, YTO €T BO3MOXKHOCTH IIPOTHO3MPOBATH PasBUTHE CUTYyaLMH B
TEKyI[eM IOy 110 aHAJIOTHYHOMY CLICHAPHIO.

PesynpraTtel anannza oQOpPMISIIOTCS B BHAE CICHUAIBLHOTO OIOJUICTEHS, MPEJOCTaBISIOMICIO
BO3MOXKHOCTH CPaBHEHHS C MPEABLAYIIUMH TogaMu (PUCYHKH 2 U 3).

Ha pucyske 2 npuBener o0paser OroiieTeHs ¢ pe3yabTaTaMHi CPAaBHEHUH TEKYIIEro W IPOLLIO-
TOJIHETO COCTOSIHUM CHEKHOTO TOKPOBa Ha MpuMepe AKMOJHMHCKO# obnactu Pecrybnuku Kazaxcran.
B nmanHOM OlomjieTeHe MpEACTAaBICHO €XEICKaJHOE IIOJIOKEHHE TPaHUIbl CHEKHOTO IOKpOBa B
MIEPHUOJ CHETOTASIHUA 33 TEKYIIUHI U MPEIbI YU rol. Y MOJb30BaTeNs €CTh HATIAAHAs BO3MOKHOCTD
OILICHUTH Pa3lU4Msl B TEMIIaX CHETOTasHHUS, CPABHUTH PaHbBILE MU MOIKE CONAET CHEXHBIN ITOKPOB H
MOATOTOBUTHCA K TOCEBHOI.

BosBpamasce k 3amadaM CHCTEMbl MOHHTOPMHIA, B YaCTHOCTH K TPEThEeW 3ajade — MPOrHO3a
HNOTCHIUAIBHBIX U3MEHEHHH, CIeyeT 3aMEeTUTh, YTO CHEXKHBIN ITOKPOB OTHOCHUTCS K HauboJee CII0X-
HOMY TUIY 00BEKTOB —JHMHAMHUYECKUM, T.€. U3MEHSIIOIIUM KaK (OopMy, TaK H MOJIOKECHUE B IPOCTPaH-
CTBE. DTOMY CIIOCOOCTBYIOT (IYKTYallM TEMIIEPaTypHOTO HOJISI B IPOCTPAHCTBE U BPEMEHH, a TAKKE
BBINAJICHUE HOBBIX OCAJKOB B Pa3HOM (ha30BOM COCTOSHHM, YTO CHJIBHO MEHSIET CKOPOCTh CHEro-
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TassHUS ¥ TPAHUIIBI CHEXXHOTO MOKpoBa. [1oaToMy B HacrosIee BpeMs 3aada MporHo3a CHETOTasTHUS
OCTaeTCs JOBOJBHO CIIOXKHOW. [Ipy 3TOM Ba)KHO YYHTHIBaTh, 4TO MH(OPMAIUS O JTUHAMHKE CHETO-
TasHUS CTAHOBUTCS 3HAYUTEIHHO ILIEHHEE, €CIM M3BECTHO IPOIUIOE COCTOSHHE OOBEKTa W MOXKHO
HCTIONB30BaTh 3Ty HWH(QOPMAIHI0O B COBMECTHOM aHanm3e. Kpome TOro, 3HaUMTENBHBIA WHTEpEC
MPEACTABISIET CPAaBHEHUE JUHAMHUKHU CX0JIa CO CPEAHEMHOIOJIETHEH KapToii, C yKa3aHUEM 30H PaHHETO
Y TIO3[THETO CXO0J1a CHEIKHOTO TTOKPOBA.

2011 2012

JATBI CX00a

5 101520 25 1 5 101520 25 1 5 10 15 20 25
®espans Maprt Anpens

Pucynok 2 — Pe3ynbpTaThl cpaBHEHHS JMHAMHMKH CXOJa CHEKHOT'O ITOKPOBa (paHbLIE — MO3XKE)

1 oeraoa 2 oeRnoa 3 oernoa

CHEXHEIH ITOKPOB CXOIAIHH

MOBEPXHOCTE 6e3 cuera =
IO3Ke JEeCATHIIETHEH HOPMEI

MOBEPXHOCTE 3aHATAA CHEI'OM CHEXXHEIH IIOKPOB CT agBIIHI
COIJIaCHO JecATHIIEeTHeH HOpME padbplIe JecATHIeTHel HOPMBI

PucyHnok 3 — AHanu3 JUHAMHKH CXO0Jla CHEKHOT'O IIOKPOBa

Texnonoeusi ananu3a MHo20NemMHel OUHAMUKU CXO0d CHEINCHO20 NOKPO6d OCHOBBIBACTCS Ha
CPaBHEHUU JIEKAJHON CPEeTHEMHOTOJIETHEH HOPMBI 3alleTaHds CHEXHOTO IOKpPOBa C 3aJIETAaHHEM B
TekymeM roay. Ha Tekyree mosioxeHne TpaHHUIbl CHETOTAsTHUS HAKJIaIbIBACTCS CPEIHEMHOTOIICTHSIS
rpanuna (cM. pucyHok 3). O6nacTy, 3aHsAThIE CHEXXHBIM ITOKPOBOM M JISKAIUE B MpelesaX CpegHe-
MHOTOJIETHEW TpaHMLbl, 0003HAYAIOTCS KaK HOpMaJIbHOE 3aJIeraHie CHEXKHOTO TIOKPOBa (HA PUCYHKE —
o6macTh Toy6oro 1BeTa). O0IacTH CHEKHOTO TTOKPOBA, JISKAIUE 3a TIpeaesiaMi CPeTHEMHOTOJICTHEH
rpaHuIpl, (AaKTHYECKH 00JaCTH ¢ MO3JAHUM CXOZO0M (Ha PUCYHKEe — O0JIaCTh CHHEro IiBera). Te
o0nacTH, KOTOpBIE JIeXkaT B MpeAeiax CpeJHEeMHOTOJIETHEH TPaHUIbl CHEXKHOTO TIOKPOBa, HO cBOOOI-
HBIE OT CHETa, SBIITIOTCSA (PAKTHUECKH OOJIACTSIMY C PAaHHUM CXOJIOM (Ha PUCYHKE — O0JIACTh YKEJITOTO
nBera). Bes ocranpHas OeccHe)xHash TEPPUTOPHS Kak IO CPEeIHEMHOTOJETHHM MaHHBIM, TaK W IO
TEKYIIM TaKKe BBIAETSIETCS (Ha pUCYHKE — 007aCTh MaTMHOBOTO LIBETA).

KoHTponb maT u TEMNOB CHETOTasHUS Ba)KEH €Ille W MOTOMY, YTO MO3BOJSET KOCBEHHO Mpe-
CKa3aTh MOTEHIHAJIbHBIE OYard 3acyXd. M3BECTHO, YTO IepBasl IOJIOBMHA BEreTaliil PacTeHUi B
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3HAYUTEJILHON CTENEeHU 3aBUCUT OT CHEro3alacoB, a TOYHEE, OT BECEHHEro Bjaros3anaca B MOYBE.
Cpasuenue kapt Bereraruu (NDVI) u kapT cxoma CHE:KHOTO MOKpOBa IMOKa3bIBAET, YTO OOJACTH C
HU3KUM CHEr03amacoM SBJSIOTCS MOTEHLUHAJbHBIMH HCTOYHMKAMH BO3HHUKHOBEHHMS 3aCYLUIUBBIX
sBiieHnd [9]. PaHHW X0 CHEKHOTO MOKPOBA M COOTBETCTBEHHO PAHHSS BECHA CTAHOBSTCS MPHUU-
HOI paHHEro Hayayia BereTaluu, IpyU 3TOM MaKCUMYM BEreTallluy TakKe CMEIIaeTCsl Ha paHHUE CPOKHU:
KOHEeI[ Masi — Hadalo HIOHs, XOTS B OOBIYHBIC TOABI MUK BETETAIMU MPUXOAUTCS Ha MECSI] IO3XKe.
BypHoe pa3ButHe Bereraluu, BKyIle ¢ HAI3KMMHU HauyaJbHbIMU IOYBEHHBIMU BJIAro3anacaMu, BbI3bIBAET
HEXBATKy BJIard U MOCJIEAYIOUIMN PUCK pa3BUTHS 3acyxu. [Ipu 3TOM npenBapuTebHbIE UCCIEA0BaHUS
B3aMMOCBSI3U JIaT CXOJa CHEXKHOIO MOKPOBAa M JMHAMUKHU BereTallMoHHBIX uHIekcoB (NDVI, VCI)
MoKa3and, 4To KOd((GUIIUEHT KOPPESAIUH JIMHEHHO pacTeT ¢ Hadala BECHBI M JOCTHUTaeT MaKCH-
MajpHOTO 3HaueHus (0,6 B KOHIIE WIOHS — HAa4daJle HIOJSA M Jlajee CHUXKACTCS MO MPUIUHE BO3POCIIETO
BIUSHHS JPYruX (akTopoB. B 1ie0M mpaBOMEpPHO yTBEpHKIaTh, YTO PAHHHUE JAThI CXOJa CHEKHOTO
MOKPOBA SIBJISIFOTCS IPEIBECTHUKOM 3aCyXU B MIEPBYIO MOJIOBUHY BEr€TallUy U aHATUTHYECKUE TaHHbIE
0 JaTax cxona OyAyT MpeACTaBiIsATh 3HAYUTENBHBIA MPAKTUIECKH HHTEpeC 0COOEHHO I TUTaHHUPO-
BaHUS arpoOTeXHUYECKHX paboT Ha 3epHOBBIX monsax CeepHoro Kaszaxcrana. MiMeHHO mpeaBapu-
TeNbHOE TIAaHUPOBAHHUE arPOTEXHUYECKUX padoT (BKIIOYast HOPMBI BRICEBA CEMSIH, COPTA U IaThI CEBA)
SBIISIETCSl BRXKHEHIIMM W OCHOBHBIM CITOCOOOM OOPHOBI C HEraTWBHBIM BIMSHHUEM 3aCyXH, TaK Kak
MOCJIe MOCEBa 3€PHOBBIX OOPOTHCS C HACTYIAIOIICH 3aCyXOW B YCJIOBHUSAX OOrapHOro 3eMJieIeius
MPAaKTUYECKH HEBO3MOKHO.

3akawuenne. PazpaboTana MeToIMKa MOCTPOCHUS KapT CHEKHOTO TIOKPOBA, Ha IMpuMepe AKMO-
JIMHCKOW 00JacTH TIPOBEICH aHaj M3 3alieTaHusl CHEXKHOro MokpoBa B 2012 ronay W mpencTaBleHBI
(hopMaThl CHEUANBHBIX OIOJUIETCHEW C MPOJYKTAMH aHallM3a paclpeiesicHUs CHEXKHOTO MOKpPOBa.
Pa3paboTansl ¢opMaThl CHenHaIbHBIX OIOMIIETEHEW C pe3yibTaTaMH aHaju3a JaT CXOJa CHEKHOTO
MOKPOBA, IMONyYEHHBIX 10 JaHHBIM KOCMHYECKOTO MOHHTOPWHTA B OOOOIIEHHOM BHIE, YTO MOXKET
CIOCOOCTBOBATh MPUBIICYCHUIO IIIMPOKOTO Kpyra moTpeduresnei. lleneBbiMu moTpeOUTeIIMU TaHHOM
uHpOpPMAIIMK MOTYT CTaTh (pepMEpbI, YaCTHBIC KOMIIAHWU B 00JACTU arpoCTpaxOBaHUs, aKHMMAThI
Pa3IM4YHOrO YpOBHS, MUHUCTEPCTBO CEIBCKOTO XO3SIICTBA U IpyTrUe BEJOMCTBA U OPraHU3ALMH.

JIUTEPATYPA

[1] CrnuBax JI.d. OcHOBBI CO3AaHUS CUCTEM KOCMHUYECKOI0 MOHHTOpPHHTa: MeToanueckoe nocodue. — 2-¢ u3Jl., J0I. U
o0OHoBI1. — Anmartsl: Haiik-IIpecc, 2010. — 88 c.

[2] KayasoB A.M. Bo3MOXHOCTH ompeneleHHs AaT CXOJa CHEXHoro mokpoBa B CeepHoMm Kazaxcrane mno
cnyTHHKOBBIM TaHHBIM NOAA/AVHRR // Bectauk KasHY. Cepus reorpaduueckas. —2010. — Ne 1. — C. 95-99.

[3] Caer: cnpaBounuk / ITox pen. JI. M. I'pest, [I. X. Metina; Ilep. n ¢ anri., mox pen. B. M. Kotisixosa. — JI.: 'mapo-
mereomsnaar, 1986. — 751 c.

[4] Boroponckuii B.B., Koznos A.U., Tyuxos JI.T. PaguoremioBoe usinyuenue 3eMHbIX IOkpoBoB. — JI.: ['uapomereo-
m3gat, 1977. — 224 c.

[5] Meteoponornueckoe 30HAMPOBAHKE MOACTHIAIONICH moBepxHOCTH U3 kKocmoca / [Ton pen. K. 5. Konapareera. —
JI.: 'mapometeonsnat, 1979. — 247 c.

[6] Hall D.K., Riggs G.A., Salomonson V.V. Development of methods for mapping global snow cover using moderate
resolution imaging spectroradiometer data / Remote Sensing of Environment. — 1995. — N 54. — P. 127-140.

[7] Heitmranr U.A. // CoBpeMeHHBIE MPOOIEMBI AWCTAHIIMOHHOTO 30HAMPOBAHHA 3eMiM M3 Kocmoca. — 2006. —
Bem. 3, 1. II. — C. 359-365.

[8] Pecmy6mmka Ka3zaxcran. I[Ipuponusie ycinosus u pecypesr / Ilox. pen. H. A. Vckakosa, A. P. Meney. — Anmatsl,
2006.-T. 1.-C. 232.

[9] 3akapun 2.A., Cnusak JI.®., Apxunkun O.I1., Myparosa H.P., Tepexo A.I'. MeToabl AMCTaHIIMOHHOT'O 30H/U-
poBaHUA B celbckoM xo3saicTBe Kazaxcrana. — Anmatsl: I'suteiM, 1999. — 230 c.

124



