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Haetcs ommcanmne 'MIC-TexHOMOTHE 0030pHOTO KOCMHUYECKOTO MOHUTOPHHTA ITPOXOXKICHHS TTABOIKOBEIX BOI, C TIO-
MOIIBI0 KOTOPO# MMPOBOMUTCS OIIEHKA PAa3BUTHUS CHTYAITUH C TTAaBOAKAMHU B TCUCHUE KaKOTO-THOO BPEMEHHOTO TIEPHO-
na. PaccmarpuBatorcst Bo3MokHOCTH Hcronib3oBanusi LIMP, nonydyennsix mo /13, s peleHus: NpuKkIaJHbIX 3a1a4d
KOCMHYECKOTO MOHUTOPHHTA BOTHBIX cHCTeM. [IpHBOIATCS pe3yabTaThl KOCMAYECKOTO MOHHTOPHHTA JHHAMUKH 3a-
TTOJTHEHUST THAPOKOMIUIEKca «YapaapruHcKkoe BogoxpaHminie — Kokcapaiickuil TIpOTHBOMIABOIKOBBI KOHTPPETYIIs-
top» B 2010-2011 ronax.

KiaroueBbie caoBa: KocMmudaeckue CHUMKH, NJUCTAHIITMOHHOC 30HAWPOBAHUC, KOCMHYECKUMA MOHUTOPUHI, BOAHBIC
06’I>€I(TLI, 30HBI 3aTOIUICHUSA, BOJOXpaHWINIIA, I_[I/I(prBaﬂ MOICIIb pem,e(ba.

BBenenue

UKW pa3BuBaer texHoioruu kocmudeckoro monutopuara UC B Kazaxcrane yxe Ooinee
10 net. OCHOBHBIMU OOBEKTAMHU MOHHUTOPUHTA SBJISIOTCSA OYaru MoXapoB, BHITOPEBILIKE IUIONIA-
JT1, TTaBOJIKOBBIE BOJIBI U KPYITHBIE BOAHBIE 00pa3oBaHus (03epa, BogoXpaHuuiia). s quctan-
LUOHHOTO KOHTpoJis cutyaunu KU ocymecTsiseT onepaTuBHbINA U 0030pHBII KOCMUYECKUI MO-
HutopuHr YC. Pe3ynbrarhl nepBoro orpa)xaroT TEKyIIEe COCTOSHUE U ONEPaTUBHO MEPENaroTCs
00acTHBIM U pailoHHBIM opraHam ynpasieHus u YC njs OLleHKH CUTYallud U IPUHATHUS TP He-
00XOIMMOCTH Mep IO JIOKATU3auu win JukBuaanuu oonapyxeHusix UC. [Ipu 0630pHOM MOHHU-
TOpPUHTIE XapakTepusyeTcs pa3Buthe cutyauuu ¢ YC B TedeHHe KaKoro-1ubo BpEMEHHOI0 Iepuo-
na (Hemens, AeKaaa, MecsIl ¥ T.1.).

PazButue texnonoruit kocmuueckoro Mouutopunra YC B Kazaxcrane ocyecTBiIsieTcst Kak
YBEJIUYCHUEM YHUCJIa PETHOHOB, OXBAaThIBAEMbIX YK€ CYIIECTBYIOIUMHU 33/1a4aMH, TaK U MOJCPHHU-
3aIKei ATUX U pa3paboTKoi HOBBIX 3a1a4. Tak B 2011 romy uucno oGmacteid, a1 KOTOPHIX IuIa-
HUPYETCsI TI0 3aKa3y MECTHBIX BJIACTEH OCYIIECTBISITh ONMEPATUBHBIN KOCMUYECKUI MOHUTOPHUHT
II0’KapoB, YBEIMUUIOCH Cpa3y Ha 4eTbIpe. B pesynbrare uero oxsar um tepputopun Kazaxcrana
nocturaet 80%. Takxe 3HaUUTENbHO (HA TpH oOnacTn) yBeanumiock B 2011 roxy u uncio obna-
CTe, /Uil KOTOPBIX MPOBOAUTCS ONEPATUBHBIA KOCMUYECKHI MOHUTOPHUHI CXOAa CHEXHOTO TO-
KpOBa U IPOXOKJICHUSI TABOJKOBBIX BO/I.

Cpenu HOBBIX HampaBlIEHUH, pa3pabdaTbIBA€MbIX B MOCIEIHHUE TO/bl, BBIIEIUM 0030p-
HBI KocMuueckuii MOHUTOPUHT YC u popmupoBanue nudpoBbix Mojeneii penseda (LIMP)
no J[J[3 BeICOKOrO pazpeuieHus ajisi pelieHusl NPUKIAJIHbIX 3aa4 KOCMHUYE€CKOr0 MOHHUTO-
punra, B Tom umucie u mist YC. Uto kacaeTcss 06030pHOro KocMuueckoro Mouutopunra UC,
TO ISl IOXKapOB TaKasl TEXHOJIOTHS pa3paboTaHa M YK€ JBa roja UCIOJIb3yeTcsl B MPAKTU-
YECKOU NesITeNbHOCTH, a ero pe3yabTaThl nepefatTcs pecnybnukanckum opranam YC (Ap-
xunkud O.I1. u ap, 2010). B HacTosimee Bpemsi mogoOHass TEXHOJOTHUs pa3pabarbiBaeTcs
Y JIJTS TIaBOJIKOB.
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O030pHbII KOCMUYEeCKH MOHUTOPUHT MPOXO0K/AEHNSI NABOAKOBbIX BO/

B cooTBercTBHM C TEM, UTO TOBOPUIIOCH BbILIE, INIABHOM 3a7aueil 0030pHOI0 MOHUTOPUH-
ra MaBOJIKOB SIBJISiETCS OlIEHKa pa3BuTus curyanuu ¢ YC B TeyeHUEe Kakoro-imdbo BpeMEHHO-
ro nepuosaa. B xauectBe Takoro mepuona o6epem nekaxny. IIpu moctpoeHun o0630pHBIX JeKai-
HBIX KapT NPOXO’KJIEHUS MaBOJKOBBIX BOJ MCXOJHBIMU SIBIISIFOTCS JIaHHbIE €KEAHEBHOTO OIepa-
THBHOTO KOCMHUYECKOTO MOHUTOPUHTA MAaBOAKOB. DTH JIAHHBIE OTPa)X,arT TEKYIEe COCTOSHUE,
[I0JTy4yaeMoe B pe3yJibTaTe ONepaTUBHON 00pabOTKM exKeIHEBHbIX KOCMUYECKUX CHUMKOB Aqua
u Terra MODIS, u BkIt049ar0oT HHPOPMAIUIO O TEPPUTOPHUIX CBOOOTHBIX OT CHEXHOTO IMOKPO-
Ba, MOKPBITHIX O0JIAYHBIM TOKPOBOM, CHEKHBIM ITOKPOBOM, YUCTOW BOAHON MOBEPXHOCTHIO, MO-
KpPBITOH JIbJJOM BOJIHOW IMOBEPXHOCTBIO. /{7151 CHEIKHOTO U JIEASHOTO MOKPOBOB BBIJEISINCH TaK-
K€ 30Hbl aKTUBHOIO TastHUSA, a JUIsl BOJAHBIX IOBEPXHOCTEN — 30HBI 3aTOIUIEHUS], KOTOPbIE Mpea-
CTaBJISIIOT COOON Pa3HOCTh BOJHBIX MOBEPXHOCTEN MEX/y TEKYIIUM COCTOSIHUEM U COCTOSIHUEM
IIpU OTCYTCTBUU MABOJKA.

Ha ocHOBe exXeHEBHBIX JAHHBIX O 30HAX 3aTOIUIEHHUS, IIOJYYaeMBbIX B IIPOLIECCE OIIEPATUB-
HOTO MOHUTOPHHIA, CTPOSITCS AeKaHble KapThl 30H 3aromieHus B [ IC-cpene. OnHu npencrasis-
10T cO000i CyMMapHbI€ 30HbI 3aTOIICHUS 3a JIeKaIHbINA MEepruoJ] MPOXOKICHUS MaBOJKOB U HABO-
JTHEHUH Ha UCCIIEyeMOM TEPPUTOPHH U XapaKTEPU3YIOT IIOLIA i1, KOTOPbIE XOTs OBl pa3 3aTarJim-
BaJIMCh 3a TEKYLIYIO JIeKaJy Ha pacCMaTpUBAaeMOI TEPPUTOPHUHN.

Ha ocHoBe nekaiHbIX JaHHBIX aHAJIOTMYHBIM 00pa3oM (GOPMUPYIOTCA MECIYHbIE KapThl 30H
3aTOIJICHUS, @ HA UX OCHOBE — ce30HHbIe. Ce30HHas 0030pHas KapTa oToOpakaeT CyMMapHBIE
30HBI 3aTOIJICHUS B TEUEHUE BCETO MEpUOJa MPOXOKICHHS ITaBOAKOBBIX BOJ] B TEKYIIEM rony (pu-
CYHOK 1) 1 momMoraeT olieHUTh aBOJKOBYIO CUTYaIIHIO B 11€JIOM 3a ce30H. Ha kapTe BblaeneHbl T10-
CTOSIHHBIE BOJIHbIE OOBEKTHI, KOTOpPbIE OMpeesieHbl T0 0CEHHNUM KocMocHUMKaM Landsat, a Takske
TEPPUTOPUH, 3aTaIlIUBaBIIKECs XOTs Obl 1 1eHb 3a Bech nepuoy Habmonenus. Ha pucynke 1 yka-
3aHO TAK¥KE€ pacnoyioKeHue ruapokomIuiekca «Hapaapuackoe Bogoxpanunuue — Kokcapaiickuil
MIPOTUBOMABOAKOBBIN KOHTpperynarop» (I'uapokoMIuiekc), KOTOpbIN MpelHa3HaueH Jjisl HopMa-
JIM3alliy [1aBOJIKOBOW CUTYyalluM B PETMOHE M Hadasl BBOAUTCS B dkciuryartanuio B 2010 roxny. bo-
Jiee moJ[poOHO OH OyZIeT PacCCMOTPEH HUXKE.

Bce cBonHble KapThl (U A€KaJHbIE, U CE30HHbIE), IPEICTABISIIOTCS KaK /Il peruoHa B 1ie-
JIOM, TaK U 7Sl OT/IEJbHBIX PalioHOB ¢ HAHOOBIIEH o€l 3aTOMIEHHBIX TEPPUTOPHIL (PUCYHOK 1,
BcTaBka) u nepenatorcs B MUC pecnyonuku Kazaxcran.

31ech OTMETHUM, YTO HCIIOJIB30BAaHUE TUIONIAIHBIX XapaKTEPUCTUK JJIsl OLIEHKH CyMMapHBIX
30H 3aTOIUICHHUSI 110 JAHHBIM KOCMHUYECKOTO MOHUTOPHHIA HE BCEr1a MO3BOJISIET MOIYYUTh MOJIHO-
LEHHBIH pe3ynbTar. [Ipy ucmonb30BaHUM ONTHYECKUX CHCTEM MOKHO HE 3a(DUKCUPOBATh OTAEIb-
HbIE 30HBI 3aTOIJICHUS JIJIsl TEPPUTOPUH, 3aKPBITHIX BBICOKOW 00JIa4YHOCTBIO, M KOTOPHIE MOT'YT MC-
YE3HYTh K MOMEHTY IepBoi 0e300auHoi cheMKkH. [1pu ncmonbp3oBaHuN pagapHBIX ChEMOK, TAKOH
1po6seMbl ¢ 00JIAYHOCTBIO HE BO3HUKAET, HO OHU XapaKTepU3YyIOTCsl HEBBICOKOH NEPUOMYHOCTBIO
CHEMKH U MaJIO IOMOTAIOT ISl PELICHHUs 3TOU MPOOIEMBI.

[IpocTpaHCTBEHHO-BPEMEHHOM s NEKaAHBIX JAHHBIX KOCMMYECKOIO MOHHTOPHHIA IPO-
XOXK/I€HHsI TABOJIKOBBIX BOJI IO3BOJISIET MPOBECTU aHAIN3 JUHAMUKHU PA3BUTHS CUTYallUU B TEKY-
LIIEM CE30HE M B CPaBHEHHUHM C MpeAbIyluMuU. B nanbHeliemM no Mepe HaKoIUIEHWsS MHOTOJIET-
Hel nH(OopMaLuy MOXXHO OyZIeT OLIEHUTh MHOTOJIETHIOIO TEHICHIIUIO PAa3BUTHSI TABOJIKOBON CUTY-
aIuy B UcciieyeMoM peruone. Takue JaHHbIe MO3BOJIAT B ONMPEEICHHOM CTENEeH! OLIEHUTD U (-
(EKTUBHOCTh MMPUHUMAEMBIX MEp IO CHWKECHHUIO MaBOJKOBOHM yrpo3bl. B wacTHOCTH, cpaBHUBas
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JUIs Ka3aXCTaHCKOM yacTu Oacceitna peku ChIpJapbsi MHOTOJICTHHE IaHHBIE /10 U IIOCIIE BBEICHUS
B cTpoii Kokcapaiickoro npoTuBOIIaBoIKOBOIO KOHTPPETYJIATOPA, MOKHO OLIEHUTH CTENIEHb BIINS-
Hus ['mapokomIuiekca Ha TaBOJAKOBYIO CUTYallUIO B PErHOHE.

I 30Hbl 33TONNEHUA
I nocToAHHbIE BOAHBIE OB BEKTI

Puc. 1. Csoonvie 30ub1 3amonnenus na meppumopuu Kzvin-Opounckoti

u IOicno-Kazaxcmanckoit oonacmeii 3a 2010 200

O030pHBII KOCMUYECKUH MOHUTOPUHT MTPOXOXKIEHHs MaBOAKOBbIX Boj B 2010 roxy nposo-
nuiicst Juis mect oonactei Kazaxcrana. Mitorosasi ce30HHas KapTa JJ1s1 HUX IPEACTaBIeHa Ha pH-
cyHke 2. 3 nee BuaHo, yto B 2010 roay 3aromieHUI0 MOABEPIVIMCH JOCTATOYHO OOJIbIINE TEp-
putopuu. OTO cIeICTBUE OOMIBbHBIX OCAJIKOB B 3UMMHUI neproa. OJTHaKo 30HbI 3aTOIJICHUS Yallle
BCEro MMEIOT OYEHb PBAHYIO CTPYKTYpy M HE 00pa3yloT OOJIBIIMX CIUIOLIHBIX IUIOLIa/el 3aTo-
TUICHUS. DTO OTPa)kaeT TOT (PaKT, 9TO B 3HAYNTEILHOM OOJIIIIMHCTBE CBOEM 30HBI 3aTOIUICHUS HE
MPEJCTABISUIN YIPO3bl TS )KU3HEIEATEIIbHOCTU YeJIOBEKa U 4acTo SIBJISJIMCH MECTOM cOopa Ta-
JIBIX BOZ.

HUcnoanzoanne LHMP, nonydennsix mo J1/[3, 111 pemiennst npuk/IaHbIX 3a1a4
KOCMHMY€eCKOIr0 MOHUTOPHUHI'A BOAHBIX CHCTEM

B nocneanue ronst UKW B pamkax PecmyOnukanckoit mporpammel 002 «Ipuknagasie Ha-
yUHBIE HCCIIEIOBAHUS B 00IaCTH KOCMUYECKOH EATETLHOCTIY Pa3BUBAET TEXHOIOTUH (hOPMUPO-
BaHus UUPpoBeIX Mozeneil penbeda (LIMP) no /13 Bbicokoro paspelieHus Al pelieHus npu-
KJIAJHBIX 3a7jad KOCMMYECKOr0 MOHUTOpUHra. Cpeau 3THX 3aad OCHOBHBIMU SIBIISIOTCS MOHM-
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TOPUHI PETHOHAJIBHBIX BOJHBIX CHUCTEM, 0ACCEHHOB TpaHCTPAHUYHBIX PEK, PAHOHOB MPOKJIAJKH
Tpacc He(pTe U ra30mpoBOIOB, PAHOHOB C MOBBIIICHHON TEXHOI'CHHOM HArpy3KoH, BKIIIOYas Tep-
PUTOPHH C aKTUBHOM A00BIUEH MOJIE3HbIX HcKonaeMbix. Cellyac OCHOBHOE BHUMAaHUE YIENsIeTcs
IIEPBBIM JBYM 3aJadaM.

YcaoBHbIE 0003HAYEHHS

- MOCTOSIHHbIE BOAHbIE 06beKTbI

- 30HbI 3aTONNeHna

Puc. 2. Ob30pHas kapma cymmapHsix 304 3amonieHus.

Ha meppumopuu nsmu ooracmeti Kazaxcmana 6 2010 200y

[Ipu sTOM paccMaTpuBarOTCs TPU BaKHEHIIME KPYIHbIE PETMOHAJIbHbBIE BOJIHBIE CUCTEMBI
Kazaxcrana: I'mapokommuiekc Hlapnapunckoe Bonoxpanunuiie — Kokcapaiickuil mpoTHBONaBOA-
koBbIN KOHTpperyisaTop (Kokcapait), Ypano-Kyurymckas opocutenbH0-00BOAHUTEIbHAS CHCTEMA
(YKOOC) u cucrema Bopoxpanunuil Ha MpTeiiie, Briarouaroias byxTapMuHckoe BOZOXpaHUIIN-
e u o3epo 3aiican. O mepBoi oTHENbHO OyZeT cKa3aHo HiKe. Bropas BkiIrouaeT B ceOst Kackal
W3 YETHIPEX KPYIHBIX BOAOXpaHUIUIL, ¢ 00beMoM oT 30 10 107 MUIUIMOHOB KyOHMYECKHUX METPOB,
COCTMHEHHBIX pekoil KyrmyMm, npeacTasistoneid co0oi pykaB peku Ypai, U3 KOTOPO B CHCTEMY
nornajaeT BoJa, 4To mpeacTaBiser co0oii nononuutensHyto yrposy UC ans YKOOC npu xpyn-
HOM I1aBOJIKE Ha Ypalie.

Tpetbsi pernoHanbHasi BOAHASA CUCTEMa sIBIsIeTCS KpymHeieil B Kazaxcrane mo BOJIHBIM
pecypcam, a byXTapMUHCKOE€ BOJOXPAHWIMILE BMECTE C 03€pOM 3aiicaH BXOAUT B YUCIO KpyI-
HEWIIMX BOAOXPAHWJIUIL MUpPA IO TUIOLIAIM BOAHOM NOBEPXHOCTU. Ee paccMarpruBaeM HECKOIBKO
upe, B pamMkax MoHUTOpuHra KasaxcrtaHckoi M KMTalickoil yacteil 6acceliHa TpaHCIpaHUYHON
pexu UpTeiit. JonoJHUTENBHO HCCIIEAYEM elle MECTHYIO BOJHYI0 cucTeMy Ha peke Hypa B paiio-
He ropoga Temupray, OJHOTO U3 BaXKHEHIINX MPOMBIIUICHHBIX pailoHOB Kazaxcrana.

Jlna yxa3zaHHBIX Bblle BoAHbIX cucteM LIMP ¢opmupyercss B Heckonbkux ypoBHsX. Ilep-
BBI, 0a3oBbId, popmupyercs no JI/[3 cpeanero paspemierns. OH HCTIOIB3YETCS ¢ OTHOU CTOPO-
HBI [IPU PELICHUHU 33]a4, He TPeOYIOIMX KPYITHOTro MaciuTada, a ¢ Ipyroi — B Ka4ecTBE OMOPHOM
IIMP nipu dhopmuposanuu [IMP o JI/13 Beicokoro paspemienus. Takue [[MP o6pasyroT BTOpoit
YPOBEHb M HUCIIOJIb3YIOTCS JJISl OTACIBHBIX COCTABISIOIIUX BOJIHBIX CHCTEM WJIM OacceiHOB mpu
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pelieHuu 6oJee KpyrnHoMacITabHbIX 3a1a4. Hakoner, s perienus eie 0ojiee KpymHoMaciTao-
HBIX 3a71a4 17151 0c000 BaxHBIX 30H (hopmupyrorcs LIMP na ocHoBe J1J13 cBepxBBICOKOTO pa3pelie-
HUS, KOTOpbIe 00pa3yloT TPETHI YPOBEHb.

B kauectBe 6a30Bbix 151 [IMP Bogubix cuctem Kazaxcrana ncnonb3yem nanasie SRTM
u ASTGTM, koropslie CBOOOIHO pacpocTpaHsIoTcs yepe3 HTepHeT 1 HaXoaAT IUPOKOE MPH-
MEHEHHUE NpPU PEIICHUH Pa3IMYHbIX NPUKIAJHBIX 3a]a4. BeICOTHAs TOYHOCTH TUX ABYX IVIO-
6anpHbIX LIMP 06b1uHO 00BsBIsIETCS 16-20 M (gis-lab.info/ga/aster-gdem, gis-lab.info/ga/srtm).
[Ipu 5TOM HEKOTOpPBIE aBTOPHI MOAUYECPKHUBAIOT HEOMPEAEIEHHOCTh XapakTepa dTOW BETUUYHHBI
(www.gisa.ru/58095), a B psne pabot (Hanpumep, [Tonerae A.M., 2009) ormeqaeTcs, 4TO Mpu-
BOJIUMbIE OLIEHKH TOYHOCTH SIBJISIIOTCSI OCPEJHEHHBIMHU MO Iomanu (KoHTuHeHTam). Kpome
TOTO, JUIsl MHOTUX PailoHOB B 3TUX IoOanbHbIX [IMP umerorcs anomanbHble 006JaCTH U OIIH-
OouHbIC 3HAUEHUs, Ha3bIBaeMble apTedakTamu. [losTOMy npu UCTIOAB30BAaHUH UX AJII KOHKPET-
HBIX TEPPUTOPHI HEOOX0oIMMa MpOBEpKa M KadecTBa (Hajaudue apre(axToB), M peaabHOU BbI-
COTHOU TOYHOCTH.

[IpuBeneM HekoTOpbIE pe3yabTaThl TakoM poBepku. Jlns paiiona Kokcapas olieHKa BBICOT-
HOW TOYHOCTH, IPOBEACHHAS MO 25 TPUAHTYISILIMOHHBIM TOYKAM, B3AThIM C KpyITHOMAacIITaOHO!
KapThl, TTOKa3ana, 4YTo cpenHekBaaparnyHas omuoka st SRTM cocrapnsna moutu 40 M, a ais
ASTGTM — menee 10 M. OnHako ycTpaneHue cucreMarnueckoil ommobku st SRTM mo3Boss-
eT Mmoy4uTh pesyasprar Ha ypoBHe ASTGTM. Uto kacaercs apredakros, To B JanHbIXx ASTGTM
00JIbI1I0€ X YUCIIO HAOMI0AA0Ch BOJIb peku Chlpaaphs.

[TomoOHas olleHKa BBICOTHOW TOUHOCTH JUIS pailoHa OBYX MaBHBIX BopoxpaHwuiy (Ku-
posckoro u butukckoro) YKOOC, npoBeneHHas 1mo 46 TpUaHTYISIHOHHBIM TOYKaM, B3SITHIM C
KpyMHOMAacIITaOHON KapThl, Jajia cpeiHekBaipartnyHyto omnoky ans SRTM noutu 60 M, a ans
ASTGTM — moutu 90 M. DTO Mpu TOM, YTO HA JAHHOM y4acTKe HEOONIBIION Mepenaja BhICOT, a
abCOIOTHAsE BHICOTA KOHTPOJIBHBIX TOYEK HE MpeBbllana 26 M. YCTpaHEHHE CHCTeMaTHueCKOU
omn6Oku s SRTM no3Bosiser yimy4InTh pe3yibTaT 10 00bsABICHHOIO YPOBHS TOYHOCTH.

Bropoii ypoenb [LIMP ni1st yka3aHHBIX BBIIIE BOIHBIX CUCTEM (DOPMUPYEM TI0 TAHHBIM CTe-
peonap IRS P5 (Cartosat-1) u Tpurieram Alos PRISM, paspemenuem 2,5 m. J{ns ['mapoxomiek-
ca 3TOT ypOBEHb BKJIIOUaeT B ceOs reppuroputo Kokcapas (puc. 3), nonuHy peku Cwipaapbsi OT
HIKHero 6reda YapraprHCKOTo BOIOXpaHWIUIIA 1O MECTa Yy Th HIDKE BIIAJCHHS B HEE OTBOJIHO-
ro kanana u3 Kokcapas.

LIMP BTOporo ypoBHs cpopmupoBansl Takxke 171t repputopun Y KOOC, Birovaromieii pai-
oH KupoBckoro u BUTHKCKOro BOJOXpaHWJIMIL U MPHJIEralolife K HUM ydacTkaMm pexu Kymrym
BILIOTH /10 JIOHTYIIIOKCKOTO BOJIOXpaHUIIUIIA, a Takke MoauHbl peku Hypa B paitone ropoaa Te-
MupTay oT HWXkHero Obea CaMapKkaHICKOTO BOAOXpaHUIIMILA 0 HUXKHEro Obeda MTymakckoro
Bogoxparuiuma. Ormerum, uto LIMP, nonyuennas no ganaeiM Alos PRISM st YKOOC ume-
Jla MOJIOCaTyl0 TOPU30OHTANIBHYIO CTPYKTYPY, UTO YXYAILIAeT €€ KaueCTBO U TPeOyeT JOMOIHUTEb-
HOI 00pabOTKH. DTO OTPUIIATENILHBIII MOMEHT CJIelyeT YUUThIBATh MIPU MCIIOIB30BAHUN TPUILIE-
toB Alos PRISM st noctpoenwust [IMP.

[Tonyuennsie mo JIJI3 IIMP mMokHO MCIIONB30BaTh Kak JJisi MOHUTOPHHTA BOJAHBIX PECyp-
COB, TaK W JUIA PEHICHUs Pa3NUuYHbIX 3a7a4 MoHUTOopuHTa UC, KOTOphIe MOXKHO pa3feNuTh Ha 3a-
na4u, Tpedytomue 1 He Tpedytommue MoaeaupoBanus. Cpeau BTOPBIX MOKHO OTMETHTh TaKUe 3a-
Jlayu: ONpe/ieNICHUs] 30H NOTEHIUAIbHOIO 3aTOIJICHUS] TIPY Pa3IMUHbIX YPOBHSAX BOJbI, OTCIIEKH-
BaHUE JMHAMUKH Pa3BUTHUSA MIPOLIecca MMaBOIKOB, KOCMUYECKUN MOHUTOPUHT IUHAMUKH 3aIl0IHe-
HUS BOJOXPAHUJIMIL. DTH 3a7ja4y YK€ PEIAIOTCS B HACTOALIEE BPEMS.
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Cpenu 3a1a4, KOTOpbIe TPeOYIOT YUCIeHHOTo MoaenupoBanus YC, MOXKHO BBIJEIIUTE CIEAY-
FOIIII€ OCHOBHEIC:

— PacueT 30H 3aTOIJICHUsI TIPU PA3JIMYHBIX CIICHAPUSIX MPOXOXKICHUS MAaBOJIKOB M HABO-
THEHUM.

— Pacuer BosH mpopbIBa, 30H 3aTOMJIEHUS U TMHAMUKA PACIPOCTPAHEHHS TPOPBIBHOTO Ta-
BOJIKA TIPH PA3JIMYHBIX CIECHAPHSIX pPa3pylICHUs HAMOPHOTO (DpOHTA TUIOTHUH BOJOXPAHKIIHII,
BKJTIOYAs KACKATHYIO aBapHIO.

— Pacuer pexxuma BogocOpoca B cucTeMe BOJOXPAaHUIIHIL TP BOZHUKHOBEHUU yrpo3bl UC.

— Pacuer pexxuma u croco0OoB 3alIUTHI OEperoB B pailOHAX pa3MbIBA, MPEICTABIISIONINX
YIpO3y IS KU3HEIEATSIbHOCTH HACETICHUS.

Puc. 3. Pezynomam eusyanuzayuu L{MP, nonyuennoii no cmepeonapam Cartosat-1,

pationa Koxcapatickoeo npomueonagookoe020 Konmppezyusimopa

OCHOBHBIM METOJIOM pacyeTa BOJIHBI IPOPBIBA U OLIEHKH 30H 3aTOIIEHUSI TIPU MPOXOKIEHUN
IIPOPBIBHOIO MABOJKA SIBJISIETCS NPUMEHEHUE YUCICHHBIX MOJENEeNd U UHTEIPUPOBAHHBIX C HUMU
I'C, xoTophle ciy*aT OCHOBHBIM MHCTPYMEHTOM JUJIsl HACBILIEHUs Mojiesiel nHpopmanueii o Tep-
PUTOPHH, ITOCTPOEHUS PACUETHBIX CETOK, BU3yaIM3allMM U MHTEPIPETALMU PE3yJIbTaToOB pacye-
ToB. [IpH 3TOM HCIIONB3YIOTCS CHeMaIbHBIE KOMILIEKCHI MPOrpaMM, pazpaboTtaHHbIX B Poccun
(bemukoB u np., 2001-2002) nnu cTpaHax ganbHETo 3apy0exbs (komriekesl mporpamm MIKE).

PesynbraroM siBIsieTcs KapTHHA paclpesieeHuss IyOuH, OTMETOK BOJHOM MOBEPXHOCTH
U CKOPOCTEH TEYEHHs BOABI Ha 3aTAlUIMBAEMOW TEPPUTOPUM B pa3HbIE MOMEHTBI BPEMEHU IIO-
cie Hagana YC. TlomyueHHsle B pe3ynbTare MOAEIMPOBAHUS KOIMYECTBEHHBIE XapaKTEPUCTUKU
JIBMDKEHMSI BOJIHBI IIPOPBIBA CIIyXaT OCHOBOM JJIsl OLIEHKH BO3MOXHBIX yIIepOoB, palloHUpOBa-
HUSl TEPPUTOPHUU IO CTENEHU PUCKA B CIIy4ae BO3HMKHOBEHMSI TEXHOTCHHOI'O WM IPUPOJHOTO
IIaBOZIKa, pa3pabOTKH IUIaHA MEPONPUATHH 10 dBAaKyallud HACEJICHUs U NIPOBEACHUIO aBApHIHO-
criacaTesbHbIX paloT, onpeesIeHHs! IPEBEHTUBHBIX 3aLIUTHBIX MEp Ha 0000 OMACHBIX Y4acTKaxX.
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KocMu4yeckuii MOHUTOPMHT TUHAMUKH 3aM0JIHEHUS THAPOKOMILIeKkca «HapaapuHckoe
Booxpannanuie — Kokcapaiickuii npoTuBoNaBoAKOBbIH KOHTPPEryasiTop»

Cpenu HOBBIX MPHUKIAIHBIX 337ad 0CO00 OTMETHUM KOCMUYECKUA MOHUTOPHHT AUHAMHKHU
3aroJHEHUs THAPOKOMILIeKca «HapaapuHckoe Booxpanuiuiie — Kokcapaiickuii mpoTHBOIIaBO/-
KOBBIN KOHTPPETYJIATOP», IPOMBIIUIEHHAs dKCILTyaTalys KOTOPOro Hadajaach B 9TOM TOAY.

HeobxonumocTh co3nanus ['mapokoMIuiekca u ero BakHelee 3Hauenne s Kazaxcrana
00yCIIOBIIEHO CIEAYIOIIMMHI OOCTOATEeNbCTBAMHU. B mocnenHue roasl B CPEAHEM TEUEHUE PEKU
CBIpI[apBﬂ IIOCTOAHHO BO3HHKAKT HpO6JI€MbI 3UMHEC-BECCHHUX HaBOI[HeHI/Iﬁ, HpH‘IHHOfI KO-
TOPBIX SBIISIETCS CITyCK BOABI ¢ TOKTaryiabCckoro Bogoxpanuiuia B Kuprusuu u ganbHEHIIN
MPOITYCK €e ¢ HaxodIerocs Huxe no teuenuto Kaitpakkymckoro Bomoxpanunumia (Tamkuku-
ctan). OHUM U3 BapHAHTOB PEIICHUS BO3HUKIIICH MPOOIEMBI SBISICTCS. HAKOTUICHUE U3JIUIITHEH
BOIbI B 3UMHe-BECEHHUU nepuoa B HEAaBHO MOCTPOCHHOM KOKcapaI\/’ICKOM IIPpOTUBOITIaBOJJKOBOM
KOHTpperyisTope. JletoM 3T0 BOgOXpaHUIUIIE JOKHO OyIeT MOANUTHIBATh BOAoM ChIpIaphio
n Mansiii Apai.

Pucynok 3 wnmoctpupyer penbedrbie ocooenHocTH Kokcapas, KOTopbie TIO3BOJISIOT TPU
MUHUMAaJbHBIX 3aTparax 00eCHeyuTh YCIEIIHOE pelleHHe MpoOiieMbl 3a00pa M3IHUIIHEH BOIbI
B 3UMHEBeCeHHUH nepuosl. OCHOBY €ro COCTaBIIsI€T €CTECTBEHHAs Yallla, B KOTOPYIO C TIOMOUIBIO
KaHasa oTBOAUTCS M30BITOK Boabl U3 Ceipaapeu. B netHuit nepuon 3ta Bona Oyaer cOpachiBaTh-
cs Ha3aa B CeIpaapbio Yepe3 OTBOAHOM KaHaJ, BUAUMBIN B JIEBOM BepxHeW yactu puc. 3. Tam xe
BUJIHBI KOHTYPbI HACBIITHON TUIOTHHBI.

17 okTsA0pS

200

50

Puc. 4. Junamuxa 3anonnenus Koxcapatickoeo konmppezynamopa no oanuwim /{33 6 2010 200y
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B 2010 roay nauanocs 3anoinHeHue Kokcapalickoro nmpoTHBOINAaBOAKOBOIO KOHTPPETYJIATO-
pa. dunamuky ero 3anonHenus B 2010 roqy no nanusiM MODIS wnmoctpupyer puc. 4. 13 Hero
BUJIHO, 4yTO HanosHeHue Kokcapast Hauanock yxe B (peBpajie, 3aTeM JOBOJIBHO aKTUBHO MPOAOJ-
’KaJoCh B MapTe U JI0 Cepe/IMHBI anpes (JOCTUTHYB MaKCUMyMa), a 3aTeM HaroJlHeHue Obuio (ak-
TUYECKU HE TOJBKO MPHUOCTAHOBJIEHO, HO M IIPOU30LIEN CIyCK BOzbl. MaliCKuii ypOBEHb COXpa-
HSJICS TIO CTPYKTYpE JI0 Hayasla aBrycTa, yMEHbIIAsACh MOCTENIEHHO 10 BEIMYMHE. 3aTEM K KOHILY
aBryCcTa YpOBEHb YMEHBIIUJICS B OCHOBHOM 3a CUET 00see MEJIKUX OTIEIbHBIX COCTABISIONIMX,
COXPaHUBIIUCH B OCHOBHOM sifipe. B ceHTsI0pe ypoBeHb ellle HEMHOKKO YMEHBIITHIICS, COXPaHUB-
IIMCh HA TOM € YPOBHE JI0 cepeAnHbl OKTs0ps. Ha pucynke 4 Taxke npuBefeHa Auarpamma -
HaMWKH TUTONIA BOIHOM moBepxHOCTH Kokcapas B 2010. OHa 4HCIIEHHO WILTIOCTPUPYET CKa3aH-
HOE BBIIIIE.

B 2011 rony BBeneHa npoMbliIeHHas SKCIulyarauus ['uapokomiiekca, koraa ¢ 23 sHBaps
HauaJscs npouecc HanoiaHeHust Kokcapas. JI/]3 akTuBHO MCHIOIB3YIOTCS AJ11 MOHUTOPHUHTA JUHA-
MHUKH 3TOTO Mpolecca, pe3ybTaThl KOTOPOrO OMEPATUBHO MEPEIAIOTCsl 0OJACTHBIM U pecItyOiu-
kaHckuM opranaM UC, orBeTcTBeHHBIM 32 ['HipokomIuiekc. OOpa3iibl BBIXOIHONW HH(OpMAIHS TTO
pe3yabTaTaM KOCMHYECKOTO MOHUTOPHUHTA MPEICTaBICHBI HA pUC. 5 U 6. DTa HHPopMalus oTpa-
JKAeT TEeKyIee MOJ0KEHNE U ITOKA3bIBAET CPABHUTEIIBHYIO JUHAMUKY C ITPEABIAYIIEH OLIEHKOU U €
MaKCHUMaJIbHOM 3a MpeAblIyni ce30H min MHorosnetHel. [{ns Kokcapas nonoaHuTenbHO Jaercs
IPaHMIIA IPOEKTHOM Yallldk U MUHUMYM 34 TeKYILUN TOJ.

CrIpAapEUHCKD et oblzaxyayK “Capricy
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Puc. 5. Boixoonas ungpopmayus no ounamuxe 3anonnerus Yapoapunckoeo 6000xXpanunuma

Pucynku 5 m 6 1eMOHCTPUPYIOT CBOEBPEMEHHOCTh U Y(PPEKTHUBHOCTh BBEIEHUS B CTPOM
Kokcapalickoro npoTuBOIIaBOIKOBOIO KOHTpperyisitopa. Tak K Hadaly mMapra BOIHas IOBEpX-
HoCTh Yapaapsl yxe Oblia OnM3Ka K MPOLUIOTOAHEMY MakCUMyMY (puc. 5), B AajbHeHIIeM Mpak-
TUYECKU CPABHABLIMCH C HUM. B To)ke Bpems BojiHas moBepxHOCTh Kokcapast CylecTBEHHO Ipe-
BBICHJIa MakCUMaIbHBIA ypoBeHb 2010 roga (puc. 6). O6mmii xe oobeM HakoruieHHON B Kokca-
pae BoJibl B MaBOAKOBBIN ce30H 2011 roga ropasno 6onee 3HaUUTENbHBIN, TaK KaK SHBAPCKUM MU-
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HUMAaJbHBINA YPOBEHDb BOJIBI B HEM MPAKTUYECKU ObUT paBeH OKTs0phckoMy (puc. 6). bes Kokcapas
BECh ATOT 00BEM BOJIBI MPUBEN ObI K 3aTOTUICHUIO 3HAYUTEIBHBIX TEPPUTOPUN HUXKE MO TEUCHHUIO.

— cZlapueatiig
H3yenenme noBepxuocTI o
Blsakons s
. HA TCKYILYIO ATy MpoexrHas yama
(28 mapra20tir) Koxcapast
—
S
- c.zena‘psﬂ

M_gu\”cnna.m,ﬂaﬂ
HOBEPXIOCTD 32

%910 Tox Mummmasiasbnas

APTES % HOBCPXHOCTD B
i 2011 roxy
.
/ 'Etxapa
/
TIoBepxHOCTS 3a
HNPCALLIYLIYIO 1aTy
(24 Mapra 2011 F.) - lorepxnrocTs Kokcapast 2a 28 mapta 2011 1
[ MomepxrocTs Koxeapas a 24 yapta 2011 1
VT [ Toepxnocts Kokcapan 3a 16 sxsaps 2011 1
* [ Iopepxnocts Koxeapast 3a 17 anpemst 2010 r.
*  HACENCHHEIE TYHKTH
pexit
TMoneson [ "ama Koxcapas
.

= IamGa Koxcapas
\:I TPaHILIE pailo HOR

Puc. 6. Boixoonas ungpopmayus no ounamure sanonnenuss Koxcapaiicko2o konmppezynsamopa

B 2011 rogy nOomoNHATENBHO TAK)KE MPOBOIMIICS U KOCMUYECKUNH MOHUTOPUHT TOKTOTYJIb-
ckoro, Kaiipakkymckoro u Kamneipabanckoro (Kuprusust) Bomoxpanunuin. C MociieIHEero Takxe
npou3BoaAnTCs cOpoc Boawl B Kaiipakkymckoe Bomoxpanumuiie. [IoBepXHOCTh STUX BOJOXPAHH-
JIMII B TEUEHHUE BCETO Mepuojia HaOIOACHHsSI UCTIBIThIBAJIA UL HEOObIINE KOJIeOaHNU .
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Some new directions of space monitoring of water objects
in Kazakhstan

Arkhipkin O.P., Spivak L.F., Sagatdinova G.N.

Space Research Institute, National Center of Space Research and Technology
050010, Kazakhstan, Almaty, Shevchenko str, 15
E-mail: mkmikikz@rambler.ru

The description of GIS-technology of survey space monitoring of the passage of flood which allows an assessment
of the situation with floods in during any period of time is given. Possibilities of using DEM, generated by remote
sensing data, for the decision of applied problems of space monitoring of water systems are considered. Results
of space monitoring of dynamics of filling of a hydrocomplex «the Chardara water basin — Koksarai flood contra
regulator» in 2010-2011 are shown.

Keywords: Space images, remote sensing, space monitoring, water objects, flood zones, water basins, digital elevation
model.
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