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AlLIbIK KOATbl FTEOAKIAPATTbIK CEPBUCTEPIE
CAJIbICTBIPMAJIbI TAJIJAY

Maxanaoa eeoxenicmix KecKinOepin 3epmmeyoe JHceKe AHATUMUKATBIK
ecenmepOi weutyee nauodaianyaa 601amvlH ey MaAHbLLMAIL AKbICHL3 OHIAUH-
pecypcmap Kapacmoipwiizat. Earth Explorer, LandViewer, EO Browser
mopiz0i cepsucmepOiy amKapamvit KblzMemmepiHe manioay Heacavin,
Conmycmix KazaxcmaH ayeliuapyauiblisblk moxcipube cmanyusacobiHblY
134,8 ea wanavinovl scepiniy o6axwvinay noaueonvina EOS Land Viewer
arcone EO Browser naam@opmanapuinoa sepmmey scypeizineet. 3epmmey
bapulcvinda ocvl niamgopmanapoa depexmep Kopul, Maioay, SIKCROPMmay
JHCOHE AHATUMUKANLIK MyMKiHOikmepi, Time Series Analysis ¢pynxyusicoirvly
COHabl 4 JHCHLT HOMUICECT, AYBLIUADY AUBLIBIK 0AKLLIOAPIHBIH OHIMOLNI2IH
bondicay, OHIMOLNIK Kapmanapsl, gecemayus Kapmaiapsl, myKoim/
MbIHAUMKbIW KAPMALAPLIH ANy, APHALAD KOMOUHAYUACLIH MAHOAY,
moicipube CmaHyusCcblHOa 6Cemin 0oHOI 0aKbLIOAP HCAIbl AKNAPAMMbL
any mopizoi (pyHKyusiapulna moKman2a.

Ocbl cepsucmepOiy KbizmMemmepine capaiai Kejie, Oy2iHei mayoa
bap eceoaxnapammolk Jicyliesep aKbLibl JCOHe AuLbIK 6aACmanKpbl KoOOmap
2€09KO0NI02UANBIK KAPMA dHcacayoa Kes KejazeH Oepaik 3epmmeynepoi
Jicypeizyee MyMKIHOIK bepeminin amayea 601aobl.

En 6acmuicol, 'A)K Konoanyuwvicoinviy (3epmmeyuininy)
KapacmuipuliamvlH MAKbIPLINMbIY, KOUbLI2AH MANCIPMAHbBIY MOHIH
MY CIHYI JHCOHE JHCYMBICMbL OPLIHOAY2A APHAL2AH J0IC NeH 6a20apiamManblk,
Kypanosl manoayoa 63 beminue weulim Kaoolioaysl 601bin madslidaobl.
Anatioa, ocvlnapovly iwinoe ey sxncvlnoam, mymxindikmepi mon EOS Data
Analytics xanvikapanvix komnanuaceinviy Land Viewer eeoananumuxanvix,
cepsucin epexute aman omyze 601aobi.
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Kinmmi cosoep: zeoaknapammuix onnaiin-cepsuc, 2apviui cypemmepi,
2eoaknapammslx manoay, KeyiCmikmix-yaKkblmmolx oepekmep, dHcepoi
Kawwikmoikman 6apnay (KBB), ceoepagusanvik nvican, kapma.

Kipicne

AKBICHI3 FapBIII CypeTTepi COHIbl OHXBUIABIKTa A MamaHmapsiMeH
KaTap, Ke3-KeJTreH NaiJalaHyIIbiFa KOJDKeTiM/I1 0osia OacTaraHIbIKTaH, KOIITereH
cayanapa YJIKeH CepIIiH/i HHHOBAIMIIapFa dKeIyIe.

Fapeim anmapaTTapblHaH ambIHATBIH JKEPJi KAIIBIKTHIKTAH OapiayablH
3aMaHayu JepeKTepi, ayblIIapyamblUIbIK OHAIpici camacblHAAFE ©pic
IIeKapallapblH KapTaFa TycipyneH Oacrarr, Kepli THIMII HaiJaniaHymbl, YIKeH
eTic aJKanTapblHIa aybUIIIAPYaIlbUIBIK JaKbUIIAphl KYWiHIH yaKbIT OOWBIHIIA
e3repyi Topi3ai KeIeH i ecenTepIi IIeIeTiH TEXHUKAIBIK cHIaTTaManapra ue [1].
AKBICBI3 allIBIK KOATHI T€0aKIapaTThIK OacTankel OarJjapaaManblK KypalaapasiH
Tapuxsl MeH Om3Hec acnekTinepine H. Xu enberinae moiry »acanraH [2].

O. Kpemzes, S. Morris 3eprreynepinae TansiMan GIS, Mapinfo, [Tanopama
xoHe QGis reoakmaparThIK XKylerepiHe KapTorpadrsUIbIK IepeKTepai JaibIHIaya
maiiagaHy MyMKiHIIKTepi KapacTeIpbUTFaH [3, 4].

JyHue xy3imik ogeOuertep Ke3iHe Tanmay skacail oTeIpbi [S5]-[10] xone
Earth Observing System >xylieciHiH 3epTTeyiepine CyiieHe OTBIPHII, OYT MaKaiaa
Ka3ipri TaHAaFbl KeH TapaJiFaH Te0aKnapaTThIK XKyHeaepre IOy jKacaabl.

CoHBIMEH, 3epTTEY/IiH MaKCaThl — FaphIII almapaTTapblHaH aJTBIHATHIH KepIi
KAIIBIKTBIKTAaH Oapiay/IslH 3aMaHay ! JepEeKTepiH aKbIChI3 91 KBUIIAM KYKTEYTe
KOHE TajljayFa MYMKIHIIK OepeTiH OHJaiH-CepBUCTEPAIH MYMKiHIIKTEpiHEe
CaNBICTEIPMAJBl Talay XKYPTi3y jKOHE €H KOJDKETIMIi, BIHFAIIBI CePBUCTIH
Conryctik KazakcTan aysurmapyansUIblK ToXipuOe cTaHIUsACHHBIH 104 ra
IIaJIFBIHB JKEPiHiH KeHICTIKTIH-YaKBITTHIK JepeKTepiHe KOMTaHOAabl aHAJIHTHKA
MYMKIHJITiH KapacThIpy.

JKympIc GapbIChIH/IA KeTleci MiHIeTTep OPBIHAAIABL:

- Earth Observing System xyi#ieciHiH TanmayblHa COWKec, TaHBIMAJ
CepBUCTEPIIH KBI3METTEPiH 3EPTTEY;

- EO Browser, Copernicus xone EOS Land Viewer cepBuctepinmeri
KOJIJaHOAIbl aHAIUTHKA KBI3METTEPIiH KapacTHIPY;

- EOS Land Viewer mnardopMachIHBIH €peKIIeNiriH TaTKbIIay.

Conrpimen, Earth Observing System xy#ecinig 2019x. xyprisrexn
3epTTeyNIepiHe CoiKec, €H TaHBIMAaIl OOJIBIT TAOBLTATHIH CEPBUCTEPIIH YCHIHATHIH
KBI3METTEpPiH KapacThIpabIK [11]:

USGS ceonocusnvix xvismeminiy Earth Explorer cepsuci. USGS - e3iHiH
Oacekenecrepinig iminmeri Terin [AXK MoniMeTTepiHiH €H eXXeNri )KUBIHTHIFBIHA
ne OipaeH-0ip cepuc. MyHnarsl aepekrepre Google Maps apKbUIBI KYMBIC

251



TopaiirslpoB yHHBepcHTETIHIH Xabapiibickl. ISSN 2710-3420. Dnepeemuranvik cepusicol. Ne 2. 2022
icreiitin Earth Explorer (https://earthexplorer.usgs.gov) KbI3MeTi apKbLIbl KOJ
KeTKizyre Ooiajpl.

Hepexmep. Earth Explorer cepBucinme USGS-NASA kpi3mertepiniy Terra
xoHe Aqua MODIS, ASTER, VIIRS xone 1.0. sxepcepikrepineH ajnbiaran 40
KBUIIBIK FallaMAbIK Fapblll KeCKIHAEPiHiH KOopbl cakTainraH. COHBIMEH Karap,
YHAUTIK FapblUTHIK 3eprreynep yitbiMbl (ISRO) Men Eypomnanslk rapsim
arentTirinig (ESA) BIHTBIMaKTacTBIFBl HOTHXKECIHJE anbiHFaH Pecypcart-1,
2 oHe Sentinel-2 kepcepiKTepiHiH alIbIK 0acTanKbl 1€pPeKTep >KUBIHTHIFBI,
IKONOS-2 OrbView-3 Topi3zi >KOFapbl aXKbIPaThIMABUIBIKTEI KOMMEPIHSIIBIK
JKEPCEPIKTEPiHIH JAePeKTep KUBIHTHIFBI koHe SPOT kepcepiriHeH allbIHFaH
MyparaT JiepekTepi Oap.

Tanoay. Kon xetimci3. Tek KochIMIIIa OaraapiaMaiblK KaMTaMa apKbUIbI
FaHa MYMKIiH.

Oxcnopmmay. Cyperrepai USGS-TeH kammail KyKTey Oarmgapiamachl
apKBUIBI JKYKTEM anyra 6onaapl. COHBIMEH Karap, KeITereH eHiMaep.i, COHbIH
iminge Level-1,2,3 neHreitiepin, TaOUFU TYCTI CypeTTeplli JKOHE CCHCOPFa
0aiyIaHBICTBI TYPII CYpeTTEpAl XKYKTeyre 0omasl.

EOS rxomnanusiceinviy Land Viewer cepBuci. CIyTHUKTIK KECKIHIEPAIH
Heri3ri pecmu quctpudboTopnapsiabig 0ipi EOS yebnarein Land Viewer (https://
eos.com/landviewer ) - AOI Herizinzmeri Tangay MeH Fapblll JEPEKTEPiHiH
3aMaHayH Ke3i OOJII TaObLIa kL.

Jepexmep. Land Viewer keNTereH KOMIIUTIKKE KOJDKETIMTI KiTalrxaHaTap bl
kamtuabl. Myaga CBERS-4, Sentinel-1, 2, MODIS / NAIP, Landsat-7, 8 xxep
cepikTepiHiH, cOHbIMEH KaTtap Landsat-4, 5 >xep cepiriHiH Myparar cyperrepi
cakranral. SPOT-5-7, Pleiades-1, Kompsat-2, 3, 3A, SuperView-1 sxepcepikrepiig
FapblIlll CypeTTePiHIH MaKCUMaJIIbl KeHICTIKTIK aKbIPaThIMIBUIBIFBI Oip MTHKCENTe
40 cM-re neiiH xereni.

Tanoay. Land Viewer TaHJanraH KeCKiHJI OcHHeNCYIiH aHaTUTHUKAIBIK
MYMKIHAIKTepiH OipAeH Kocabl, OyJ1 KenTereH 6acka miargopmaiap apackiHaa
OHBI epekire ereni. Mynaa 20-1aH actaM CTaHIapTThl KOMOMHAIMSIAp MEH
uHaekcrep, conbly iminae NDVI, NBR SAVI unaekcTepi YChIHBUIFaH.

Oxcnopmmay. Land Viewer myparaThlHaH KE3-KEJITCH FapBINI CYpPETiH
JKOFapBI CIEKTPIIi apHanapMeH Hemece Taburu Tycnen JPEG, KMZ, GeoTIFF
(dopMarTapbIiH/ia )KYKTEyre OOnaibl.

Copernicus Open Access Hub cepsuci. Copernicus Open Access Hub (https://
scihub.copernicus.eu) opransirsl Sentinel-1, Sentinel-2 , Sentinel-3 u Sentinel-5P
KepCepiKTepiHiH OHIMIEPIH TOJBIK, aKbICHI3 TalAaIaHyFa YChIHA/IBL.

Iepexmep. bypwin «Sentinels Scientific Data Hub» petinne 6enrini 0onran
Oy opranbikTa Sentinel-1 paguonokanusiIbIK KepiHici, Sentinel-2 onTHKaIBIK
MYJBTHCIICKTPIIIK KECKiHAep koHe Sentinel-3 KopImaraH opTaHbl aTMocdepa
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YKaWITBI IEpeKTep MEH aya CarachlH TayayFa apHaiFaH Sentinel-5P topisni Sentinel
JKepCepiKTepiHiH eH aHa cyperTepi Oap [14].

Tanoay. Kon xetimci3. Faperm cyperrepin ek “Quick look™ pexxuminge
TOJIBIK, METaMATIMETTEPMEH Kepyre OOoIasl.

Oxcnoprray. bapielk cyperrepai «cebeTke» calblHFaHHAH KeWiH FaHa
xykreyre 6omanabl. [Inardgopmana Sentinel xepcepikTepiHiH aKbICHI3 CypeTTep
KOpEI Oap, amaiima Sentinel-1 >xoHe 2 gepexrepi mIeKTeyai MYMKiHIIKIICH FaHa
AJIBIHABL.

Hreicangap MeH aicTep

3epTTey HBICAHBI PETiHJE KEeHICTIKTiK-yaKBITTBIK MOJIMETTEP/Ii aKbICHI3
KYKTEyTe KoHE TalfayFa MyMKIHAIK OepeTiH eH TaHbIMall OHJIaliH-CepBUCTEP
KapacTBIPBUIIBL.

3eptrrey xxymeictapsl Earth Explorer, Land Viewer, EO Browser, Sentinel
Playground, Copernicus, INPE cepBucTepinme Xypri3ijim, ochl cajagarsl
FaJBIMAAPIBIH FBUIBIMH €HOEKTepiHe, COHBIMEH KaTap aTalFaH CEepBUC
aTdopMaapbiH Haiganany OoMBIHIIA HYCKayasIKTapFa Herizmenmi [12].

HoTunxenep MeH TaaKbLIay

AtanFaH aKpICBI3 OHJIAWH-CEPBUCTEPIIIH aTKapaThIH KBI3METTEPiH capanait
KeJte, OapIIbIFBI JepITiK FaphIII KeCKiHAepiHiH OipHeIIe )KbUTFbI IepeKTePiH caKTal
KaHa KoWMal, KeCKIHAepAl HAKTHl YaKbIT PeXKUMIHAE KONTAHYIIBIFA BIHFAHIIbI
OipHemIe ofmicmeH i3eyre, apXUBTEH OTE JKBUIIAM YaKbITTa JKYKTEIH, SKIIOPT
yKacayra MYMKIHIIK Oepe aJaTeIHBIH OalKaliMBI3. Anaiiia TaHIanFaH KeCKiHTe
KonganOanel aHanmuTHka MyMKiHZikTepi EO Browser, Copernicus xone EOS
Land Viewer cepBucrepinae FaHa 06ap ekeHi aHbIKTanas! [12].

JKorappia atanraH yII[ re0aHaJIMTHKAIIBIK CEPBHUCTIH Kpi3MeTTepi ConTycTik
KasaxcraH aypumrapyambsiuiblK, TOKiprOe CTAaHIMSACHIHBIH FAaphIl KeCKiHAEpiHe
KOJIJaHBUTBIII, i HAET] €H JKBIJIIaM, allyaH TYPJIi CIIEKTPIIiK TalJayabl YChIHATHIH
Land Viewer xyiieci TaHmamab.

EOS cepsucinig Land Viewer minatdopmacbiHa TipKeNTeHHEH KeHiH,
CITyTHUKTEH OpOUTANBIK KecKiHai Tagnay Kaxet [Cyper 1].

Cyper 1 — Landviewer mnardopmacsiaaa Contycrik Kazakcran
aybUIIIAPYAIIBIIBIK TOXKIPUOE CTAHIUACH allMaFBIH TaHIay
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Temenperi cyperre «ContycTik Kaszakcran aybumiiapyalibuiblK TOXIpuOe

craHuusce» aiMarbiHbIH 2017-2021 xblngap apansiFeiHgarel Sentitel 2
xKepcepirineH anbiHFaH aepekrepine Land Viewer mmaropdmaceinza NDVI
napekcrepi OoibiHma Time Series Analysis GpyHKIHUSICBIHBIH HOTHXKECI
kepcerinrex [Cyper 2].

Nepwon 3roma

Cyper 2 — Land Viewer mnardopmacsiana Contycrik Kazakcran
aybUIIIapyaIbUIbIK TO)KIpHOe CTAaHIMACHIHBIH aiiMaFrbIHa JKacajiFaH
Time Series Analysis QyHKIHSCHIHBIH COHFBI 4 JKBUT HOTHXKECI

I'paduk canpiHFaHHAH Ke¥liH, TaHJAJIFaH KOPIHICTIH METPHUKAJBIK

MOJIIMETTEPIH TEKCepill, KapTaJlaH aj/blH-alla Kapall, HOTHXKECIH .cSV HeMece
/ xaHe .png ¢aiinbH opi Kapaili Excel OarmapiaaMacbiHIa eHIEY YIIIH XKYKTeI
anyra 6onans! [3-cyper].
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scene_id,view_id,date,cloud,notes,min,max,average,std,variance,q1,q3, median, p10,p30,satellite

S2A_tile 20180220 34QBG_0,52/34/Q/BG/2018/2/20/0,2018-02-20,0,,-0.0624,0.2324,0.0921,0.0325,0.0011,0.0719,0.1132,0.093,0.0516,0.1317,Sentinel-2
S2A_tile_20180302_340BG_0,52/34/0/BG/2018/3/2/0,2018-03-02,0,,-0.0564,0.1881,0.0892,0.0304,0.0009,0.0704,0.1074,0.0896,0.0515,0.1241,Sentinel-2
S2A_tile_20180312_340BG_0,52/34/Q/BG/2018/3/12/0,2018-03-12,0,,-0.0334,0.1815,0.0834,0.0272,0.0007,0.0717,0.1057,0.0909,0.0358,0.121, Sentinel-2
S2B_tile_20180327_34QBG_0,52/34/Q/BG/2018/3/27/0,2018-03-27,0,,0.0231,0.1588,0.0843,0.0193,0.0004,0.073,0.0949,0.0842,0.0597,0.1073 Sentinel-2
S2B_tile_20180406_34QBG_0,52/34/Q/BG/2018/4/6/0,2018-04-06,0,,0.0136,0.1867,0.0861,0.0231,0.0005,0.0721,0.0991,0.0857,0.0567,0.1116, Sentinel-2
$2B_tile_20180416_340BG_0,52/34/C/BG/2018/4/16/0,2018-04-16,0,,0.0202,0.1596,0.085,0.0197,0.0004,0.0726,0.0965,0.0844,0.0605,0.1084, Sentinel -2
S2B_tile_20180426_34QBG_0,52/34/Q/BG/2018/4/26/0,2018-04-26,0,,0.008,0.21,0.0883,0.0232,0.0003,0.074,0.1012,0.0879,0.0616,0.1163, Sentinel-2

S2B _tile_20180506_34QBG_0,52/34/Q/BG/2018/5/6/0,2018-05-06,0,,0.0191,0.176,0.0884,0.0194,0.0004,0.0757,0.1005,0.0896,0.063,0.1103, Sentinel-2
S2A_tile_20180521_340BG_0,52/34/0/BG/2018/5/21/0,2018-05-21,0,,-0.0114,0.1875,0.0906,0.0235,0.0006,0.0767,0.1041,0.0912,0.0606,0.1195,Sentinel-2
52A_ti|e_zolsosa1_34QBG_o,s2/34/0!5G/zol&/s/a1/0,2015-05-31,o,,0.onslo.1504,0.ollﬁs,o.0156,o.0003,o.0759,o.099,0.0534,0.0635,0.1055,5entine|-2
S2A_tile_20180610_340BG_0,52/34/0/BG/2018/6/10/0,2018-06-10,0,,0.0179,0.1678,0.0905,0.0225,0.0005,0.0768,0.1038,0.0904,0.0627,0.1176,Sentinel-2
S2A_tile_20180630_34QBG_0,52/34/0/BG/2018/6/30/0,2018-06-30,0,,0.0217,0.1521,0.0873,0.0171,0.0003,0.0764,0.098,0.0885,0.0643,0.1076, Sentinel-2
$2B_tile_20180725_340BG_0,52/34/Q/BG/2018/7/25/0,2018-07-25,0,,0.0134,0.2211,0.0895,0.0233,0.0005,0.0748,0.1016,0.0898,0.0623,0.1181, Sentinel-2
$2B_tile_20180804_34QBG_0,52/34/Q/BG/2018/8/4/0,2018-08-04,0,,0.0278,0.1614,0.0862,0.0196,0.0004,0.0731,0.0985,0.0851,0.0618,0.1118 Sentinel-2
S28_tile_20180814_34QBG_0,52/34/Q/BG/2018/5/14/0,2018-08-14,0,,0.0198,0.1635,0.0901,0.0193,0.0004,0.0781,0.1021,0.0905,0.0652,0.1113,Sentinel-2
$28_tile_20180824_340BG_0,52/34/Q/BG/2018/8/24/0,2018-08-24,0,,0.0197,0.1476,0.0861,0.017,0.0003,0.0752,0.0952,0.0862,0.0646,0.1064, Sentinel -2
S2B_tile_20180903_34QBG_0,52/34/Q/BG/2018/9/3/0,2018-09-03,0,,0.0097,0.1822,0.092,0.0238,0.0006,0.0777,0.1059,0.0925,0.0617,0.1204,Sentinel-2
S2A_tile_20180918_340BG_0,52/34/0/BG/2018/9/18/0,2018-03-18,0,,0.0052,0.1743,0.0918,0.0242,0.0006,0.0762,0.1059,0.0929,0.061,0.1198 Sentinel-2
S2A_tile_20180928_340BG_0,52/34/0/BG/2018//28/0,2018-09-28,0,,-0.0134,0.176,0.0922,0.0231,0.0005,0.0773,0.1062,0.0936,0.0626,0.1209, Sentinel-2
S2A_tile_20181008_340BG_0,52/34/Q/BG/2018/10/8/0,2018-10-08,0,,-0.0079,0.187,0,0903,0.0238,0.0006,0.0746,0.106,0.0911,0.0595,0.1197,Sentinel-2
S2A_tile_20181018_340BG_0,52/34/0/BG/2018/10/18/0,2018-10-18,0,,0.0103,0.1575,0.0902,0.0259,0.0007,0.0755,0.105,0.0904,0.0576,0.1208, Sentinel-2
S2A_tile_20181028_340BG_0,52/34/Q/BG/2018/10/28/0,2018-10-28,0,,-0.0394,0.2064,0.0904,0.0276,0.0008,0.0728,0.1065,0.0916,0.0563,0.1232, Sentinel-2
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Cyper 3 — EOS cepsucinig Landviewer mutatdopmaceiaga NDVI
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HHICKCEPIHIH METPUKAIIBIK MOTIMETTEPI

AybUlapyambuiblK TaKbUIIAPbIHBIH OHIMIUIINH 00JDKay Heri3ri Mozenb
napametpiepin Band Combinations napameTpiaep KOMOUHAIUS-ChIHBIH
KUBIHTBIFBIHA aybICTBIPY apKbUIbI Ky3ere acazsl [13]. [Tnardopmana HaKThI
YaKbIT PSIKUMIH/IC JKOFaphlaa aTajlfaH CEPBUCTEPIIH MYMKIHIIKTEpiHEH Oacka,
FapBIIITBHIK KECKIHIe BU3YalJbl, aHAJUTHKAJIBIK XKOHE MHIEKCTEp OOifbIHIIA
JIEpeKTep alblll, TAJAAY JKacayFa 0oajpl.

Land Viewer mnatdopmacbiHaa FapbIIITHIK KECKIHTe Tajljay MacCUBTI
CIYTHHKTIK ceHCOp apKbuibl 1 aiian 10 xbutFa AeHiHT1 YaKbIT KE3CHIH/IE XKOHE
ecimaiktep uraekcrepi (NDVI, NDWI , T.c.c.) MeH oapabiH KOMOWHAIMSCHIHBIH
16 Typxai apHanapbslH OpHATy apkbuibl xacanansl. An, EO Browser
rtatopMachkiHIa AEPEeKTepi Tainaylbl KapacTelparbiH Ooicak, | aipgan 5
JKBLIFA JICHIH jkoHE 8 apHa KOMOWHAIMSIIAPBI FaHA KOJIAaHbLIA B! [4-CypeT].

EOS cepBucinin 0acka akpIChl3 CEPBUCTEPICH Tarbl OIp apTHIKIIBLIBIFbI-
eriHHIH OHIMIUIIrH )KepcepikiieH 0aKpuiayFa KOHE TEPEH TaliayFa MYMKIHZIIK
Oeperin xacanasl uHTeIUIeKT Herizingeri EOS Crop Monitoring miatgopmacsr.
Byn-depmepiiep MeH arpoeHEpKICINTIK KOCIMOPBIHAAPABIH JKYMBICTapbIH
OHTaNIIaHABIPYFa apHaJIFaH XKaHa TeXHONIOrusapAbIH Oipi. [Tnardopma ecimaikrep
Typajibl MOJI MAJIIMETTEpPre, ajlIbIH-alla OHICITCH JKEPCEPIK MePEKTePiHe JKIHE
aya pailbIHBIH KOJaHChI3 Ke3[epiH OJIIlel, aHbIKTayFa Heri3/IelreH.

(== = ] [
Cypert 4 — Landviewer xxore EO Browser mmatdopmanapsiHaa apHaIap
KOMOHMHAIUACHIH TaHJIAY

ConsIMeH KaTap, OymapaaH e3re JAe eriH >Kaliel KYHIBl akmapar
naiiTaJaHyIbIFa )KeHiJ1 HHTep(eic apKpIIbl KO KEeTiMIi.

MyH/z1a KYH cailiblH JKaHAPTHIJIATHIH JKaybIH-IIAIIBIH, aya TeMIIepaTypacsl,
OenceH/Il TeMmepaTypaHblH KOCBIHJBICHI, aya BUIFaIJbIIBIFbI, XKEeIIiH
KBULAAM/IBIFBI, KAPJIbIH KaJBIH/BIFBI TOPI3/II aKmapaTTap/bl KAMTHTBIH aya paibl
6omxammapsl Ko xerimai [Cyper 5].
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Cypert 5 — Contyctik Ka3zakcran aybuiiapyanibulblK TOXKIpHOE CTAHIIUSICHIH/IA
©CETIH JIOH/I TAaKbUIAP JKANIIbI aKImapar

CoOHBIMEH KaTap, OHIMIUIIK KapTalapbl, BEreTaI[Usl KapTaiapbl, TYKbIM/
TBIHANUTKBIII KapTajgapeiH anyra 0omaasl [Cyper 6].

n [re—
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Cyper 6 — Kazakctan aysUImapyamsoIblK TOXKIpUOe CTAaHIUSACHIHAA 6CETiH
JOH[I JaKbUIIap XKallsl akmapar

Tarpr Oip aram eTeTiH KalT, KOMJAaHYIIBl HAKTH Oip MIapyamIbUIBIKTHIH
aya-paipl JKaiIbpl MyparaT aKmapaTTapblH, ©CIMIIKTepAiH BEreTaIUsIIbIK
KOPCETKIMTEpiHIH aHOMAJIBl ©3TepicTepiH, 6CIMIIKTIH ToJI COJ Ke3eHIeTi
JKaFJaibl KaIIBI 97 aKIapaTTapAbl aKbUIBI TypAe ana anagsl. [Inardopmanars:
TOYEIi ANTOPUTMAEP ApKBUIBI OYJI aybUIIIAPYaIIbUTBIKTAaFBl HAKTHI CTATHCTUKAHEI
OaranayFa >KOHE Xep OHIMALUIIrT MEeH ETICTIKTEeTi KeIl KbUIABIK KaFJaiiiapIsl
Tajayra MYMKiHIIK Oepeni [14].
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Kecte 1 — AIIBIK KOATHI, aKbICHI3 F€0aKMapaTThIK XKyHenepaiH KbI3MeTTepi

Kei3zmer | Jepexrep I3ney Tannay | Ikenoprray
araybl
B O Fap bl|all bl K|Tapuxu | Ky H i 6ynT | KOOpAHHAT- JPEG |Geo- | KMZ
KOMMyTanus- | 6ac- nepex | OoiipiHma maibI3el | Tap A bl H TIFF
1 Bl K|TamKBbl | Tep GOHBIH- [C @ H Bl
KOMMEPUHUSIBIK | AEPEK-TEP ma GoiibIHIIa
JKEPCEPIKTEPACH | XKUHA-
a1 bl HFf AaH,|Fbl
JiepeKTep
Earth
Explorer | IKONOS-2 Orb- - + + -
fr o m|View-3 + + + + +
USGS
GeoEye-1,
WorldView-1, +
L and|234 - + + + + + + +
Viewer Pleiades-1A, 1B
CBERS-4, MO-
DIS / NAIP,
Landsat-7, 8
E O | Sentinel, Land-
Browser sat -5, 6,7, 8, |- + + + + + + + +
Envisat, Meris,
MODIS, GIBS,
Proba-V.
KopbITbIHABI

JXorapeinarsl atanraH reocepBUCTEpAEpAiH KBI3METTEPiH capaai
KeJle, oNapAblH OapibIFBIHIA IEpIIiK KOFaphl aKbIPATKBIIITE KOMMEPLHUSIIBIK
JKePCepiKTepAeH aJIbIHFaH KoHe OipHeIlIe JKbITFBI MypaFaT IepeKTepi CaKTaFaHbIH
Oaiikaneik [kecte 1]. Amaiina, 5 xpurman 10 kplnFa geifiHri MyparaTTap
OaceIM KemmIimirinae akputbl. by cepBucrepae i3aeyi reorpadusiiblk aray
HeMece KinTTik ce3 Ooifprama, ISO 19115:2003 «Geographic information
Metadata» crtanmapteiHeIH Extent Information necTteciHiH KeHiCTIKTIK-
YaKbITTHIK CHIaTTaMaJIapbl OOWBIHINA KEHEUTINITeH TYpAE JKYprizyre Ooiaisl.
Ananutuka myM™mkiagikrepi ek EO Browser, Copernicus xone EOS Land
Viewer cepsuctepiane 6ap. Ocwsimapabply immiHAe eH KbUIIaM, MYMKiHIIKTEpi
MOJI TeoaHaTUTHKANBIK cepBuc peringe EOS Data Analytics xambikapaibIk
KOMITaHWSACH yehiHaThH Land Viewer-ai arayra Ooamsl. by skepe maiinananymist
KOochbIMIIa OariapiaMa OpHAaTHal-aK, OHJAHH aKbIChI3 CEPBUCTEH Fapblll
KeCKiHaepiHe OaillaHBICTHI TepeH aKnaparThl ana anagsl. ConsiMeH KaTtap, EOS
Data Analytics cepBHCiHIETI MAaITMHAIBIK aNTOPHTMICPII KOJJAHBII, FAPBIII
cyperrepin eguaeiTiH EOS Crop Monitoring miat¢opMacsHBIH KBI3METTEPiHIH
maiilaaHymsIFa YChIHAp MYMKIHAIT] /1€ ©Te KOFaphl.
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*4. B. Mumenbaesa’, T. K. XKyrxabaesa’

'Kazaxckuit arporexauueckuii yausepcuret umenu C. Celdymninaa
Pecnyonuka Kaszaxcran, r. Hyp-Cynras;

’EBpasuiickuil HaloHaNbHbIH yHuBepcuTeT nmenn JI.H.I'ymiiesa,
Pecnyonuka Kaszaxcran, r. Hyp-Cynran.

Martepuan noctynui B pefaxiuio 13.06.22.

CPABHUTEJIbHBIN AHAJIN3 TEOMH®OPMAIIMOHHBIX
CUCTEM C OTKPBITBIM KOJIOM

B cmamve npueedenvi naubonee nonyaapuvie becniamuvle
OHAUH-PECYPCbl, KOMOpble MONCHO UCHOLb308AMb Ol PeuleHUs
OMOENbHBIX AHATUMUYECKUX 3A0aY NPU U3YHEeHUU 2eONPOCMPAHCMEEHHbIX
uzobpaoicenuii. Ilpogeden ananus @ynkyuii maxux cepgucos, kax Earth
Explorer, Land Viewer, EO Browser, u uccreoosana 134,8 ea nonucona
Cesepo-Kazaxcmanckoii cenbckoXo3a1iCMEeHHOU ONbIMHOU CMAHYUU
na naamepopmax EOS Land Viewer u EO Browser. Hccredosanvl 6azol
OAHHBIX, AHAU3, IKCHOPMHbIE U AHATUMUYECKUE BOZMONCHOCTIU IIMUX
naam@opm, pe3yibmamvl aAHAIU3A 6PEMEHHBIX PO08 3a NOCieOHue 4
200a, a makace QYHKYUU npoHO3UPOBAHUS YPOICAUHOCMU, KAPMbl
npoOYKMUSHOCMU, KAPMbl e2emayuil, Kapmsl CemMsiH/y0oopernul,
KOMOUHAYUYU KAHAN08, IKCHEPUMEHMATIbHbIE KVIbMYpbl. AHAnu3upyst yeiyeu
IMUX CEPBUCOB, MOIICHO CKA3AMb, UMO CYUEeCmEYIouue Ha ce200HAUHULL
OeHb 2e0UHHOPMAYUOHHBIE CUCTEMbl, NIAMHbIE U OMKPbIMbLE UCXOOHbIE
KOObl NO360JAION NPOBOOUMb NPAKMUYECKU NI00ble UCCIe008AHUS 6
obnacmu 2eoaxonocudeckoil kapmoepaguu. I 1agnoe, umoodwl noIb308aMeNb
T'UC (uccredosamenv) nonuman cymov memovi, 3a0a4u U NPUHUMAT
camocmosimenbroe peuieHue 0 6blbope Memood U npocpamMmHO20
obecneyenus 0 pabomul. OOHAKO, MOJCEM OMMEMUMb, YmMo Camblm
ObICIMPBIM U CHOCODHBIM U3 HUX S67I5lemcsl 2eoananumuyeckutl cepguc Land

Viewer meacoynapoonoii komnanuu EOS Data Analytics.

Knrouesvie cnosa: 2counphopmayuorHbill OHAAIH-CEPEUC, KOCMUUECKUE
CHUMKU, 2€0UHDOPMAYUOHHBIL AHATU3, NPOCMPAHCMEEHHO-8DEMEHHbLE
danHble, OucmaHyuonuoe 30Ho0uposanue (I'UC), ceoepaguueckoe

noJjooicenue, kapma.
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Material received on 13.06.22.

COMPARATIVE ANALYSIS OF OPEN SOURCE
GEOINFORMATION SYSTEMS

According to the analysis of the Earth Observing System, the article
presents the most popular free online resources that can be used to solve
certain analytical problems when studying geospatial images. An analysis
of the functions of such services as Earth Explorer, Land Viewer, EO
Browser was carried out, and 134.8 hectares of the land fill of the North
Kazakhstan Agricultural Experimental Station were studied on the EOS
Land Viewer and EO Browser platforms. The study covered databases,
analysis, export and analytical capabilities of these platforms, the results
of Time Series Analysis for the last 4 years, crop performance forecasting,
productivity maps, vegetation maps, seed / fertilizer maps, channel
combinations, experimental crops functions such as obtaining information.

Analyzing the services of these services, we can say that today’s
existing geographic information systems, paid and open source codes
allow you to conduct almost any research in geo-environmental mapping.
The main thing is that the GIS user (researcher) understands the essence
of the topic, the task and makes an independent decision on the choice of
method and software for the work. However, the fastest and most capable
of them is the geo-analytical service Land Viewer of the international
company EOS Data Analytics.

Keywords: online geographic information service, space images,
geographic information analysis, spatial and temporal data, remote sensing
(GIS), geographical location, map.
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