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AnHoTanus. [IpencTaBineH NoAX0 K aHAU3Y U YIPABICHUIO JAHHBIMU IIPU MIPOBEAECHUH CIIyTHUKOBOTO 3KOJO0-
THYECKOTO MOHHUTOPUHTA TEPPUTOPUN M HHTEPHpETallUd IOJYYEHHBIX pe3ynbTaToB. Iloaxox ocHOBaH Ha oOmIbITE
HPUKIAJHBIX UCCICAOBAaHUN MPU NMPOBEJECHUU €KETOJHOTO CIyTHHKOBOIO MOHUTOPMHIA 3aJaHHBIX Teppuropuil B Ce-
Bepo-3anagHoM pernone PO. I{ndposeie KapThl reonpPOCTPAaHCTBEHHBIX CJIOEB HH(POPMAIMU, TOCTPOCHHBIE HAa OCHOBE
KOCMHYECKOH MH(pOPMAIMK Pa3IMYHOTO IPOCTPAHCTBEHHOTO Pa3pelieHus] U MaTepHajioB TIOJIEBBIX 0OCIeOBaHMI 3a-
JaHHBIX TEPPUTOPUI, paCCMATPUBAIOTCS KAK T'€0JaHHbIE 1 MOHUTOPHUHIA IapaMEeTPOB KOHTPOIUPYEMBIX U3 KOCMOCA
OOBEKTOB M OIpENENeHUs] IKOJIOTHUECKH IOTEHIMAIbHO OIAcHBIX 30H. Pa3paboraH reomopral — HpOrpaMMHO-
TEXHUYECKUH KOMIUIEKC 0OpaOOTKM JaHHBIX W NPEICTABICHHS PE3YNbTaTOB PACHO3HABAHHS XapaKTEPHCTHK 3€MEJb.
Pe3ynbTaThl 9KOJIOTHYECKOI0 MOHUTOPHHTA COCTOSIHUS MPUPOAHBIX U TEXHOT'CHHBIX OOBEKTOB SIBIISIOTCS BHIXOJHBIMHU
TeOJaHHBIMU Te0NOpTana JUid MOJIb30BaTelel, a TakXKe — COXpPAHEHHBIC B apXUBE — UCTOUYHUKOM JIaHHBIX IS IPOBE-
JICHHs JalbHEWIIero MOHUTOPUHTa MEKBPEMEHHON M NMPOCTPAaHCTBEHHON M3MEHUMBOCTH KOMIIOHEHTOB cpefbl. B Ha-
cTosliee BpeMs pe3yJIbTaThl HCCIeNOoBaHWiI HamOojee BOCTpeOOBaHBI MpPU TPOBEACHHM IPOWU3BOJCTBEHHO-
9KOJIOT'MYECKOT0 MOHUTOPUHTA B HE(hTETa30BOH, CTPOUTEIBHON U CEIIbCKOXO3SICTBEHHOM OTPaCIIsX.

Knwouesvie cnosa: ceonopman, ceonpocmpancmeenuvie OaHHble, IKOJI0SUYECKULL MOHUTNOPUHS, 00pAbOmMKA UH-
Gopmayuu, kKocmuueckuti annapam
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INFORMATION AND ANALYTICAL SERVICE:
APPROACH TO ANALYZING GEOSPATIAL DATA FROM SATELLITE-BASED MONITORING
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Abstract. An approach to analyzing and managing data when conducting satellite environmental monitoring of
territories and interpreting the results obtained is presented. The approach is based on the experience of applied re-
search during annual satellite monitoring of specified territories in the North-West region of the Russian Federation. Digi-
tal maps of geospatial layers of information, built on the basis of space information of various spatial resolutions and
materials from field surveys of given territories, are considered as geodata for monitoring the parameters of objects con-
trolled from space and identifying environmentally potentially hazardous areas. A geoportal - a software and hardware
complex for processing data and presenting the results of recognition of land characteristics - is developed. The results
of environmental monitoring of the state of objects are the output geodata of the geoportal for users, and also, stored in
the archive, a source of data for further monitoring of intertemporal and spatial variability of environmental components.

© Yuuykosa E. @., Kouun /. A., Poeaues C. A., 2024

JOURNAL OF INSTRUMENT ENGINEERING. 2024. Vol. 67, N 4 M3B. BY30B. MPUBOPOCTPOEHMWE. 2024. T. 67, Ne 4



376 E. @. Yuuxosa, [{. A. Kouun, C. A. Pocaues

Currently, the results of the studies are most in demand when conducting industrial and environmental monitoring in the
oil and gas industries, construction and agriculture.
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CriyTHUKOBBI MOHUTOPHHT SIBJIIETCSI COCTABHOW YaCThIO AKOJIOTMUECKOT0 MOHUTOPUHTA TEPPU-
TOPHH, BBITIOJTHEHHE KOTOPOTO periaMeHTUpyeTcst TpeOOBaHUAMHU MPUPOIOOXPAHHOTO 3aKOHOIATENb-
CTBa W Pa3IMYHBIMH HOPMATHBHBIMH JJOKYMCHTAMH B OOJIACTH OXPaHbI OKpYKAIOIIEH cpemsl. WH-
(opMaIOHHO-aHATTMTUYECKUI CepBUC LIeHTpa kKocMudeckux yeiyr ,,Kocmoludopm-Lentp™ I'VAII
npeaHa3zHaueH i 00pabOTKH TaHHBIX, TOJYy4aeMbIX MPU MOMOIIH MHOTOCIIEKTPaIbHOTO 30HIMPOBa-
HUS C Pa3MUuHBIX KocMuueckux ammaparoB (KA), m mMatepuanoB MapHIpyTHBIX OOCIEIOBaHUM A
pelIeHus PUKIAIHBIX 3a/1a4 OTpacieil MEPBUYHOIO CEKTOpa SKOHOMUKH [1, 2]. @yHKIMOHANIBHO cep-
BUC MOJKET OBITh OTHECEH K MH(OPMALMOHHO-aHAIUTHYECKUM CHCTeMaM, 00eCIICUHBAIOIIUM JKOJIO-
TMYECKUH MOHUTOPUHT PErHMOHAIBHOrO MaciTada [3—5]. MeToab! GOopMUPOBAHUS M UCTIOIb30BaHUS
T'€OJIaHHBIX B PA3ITMUHBIX HAYYHBIX U UCCIIEIOBATENBCKHUX c(hepax ImpecTaBiIeHsl B pabote [6].

OcHoBO# MH(POPMALTMOHHO-AHATUTUYECKOTO CEepBHCa IS TIOJTy4eHHs, 00pabOTKH, aHaIn3a U BU-
3yalM3alliy TeOJaHHbIX SIBISIETCs reomnoprai, paspadoranHslii Llentpom kocmuueckux ycmyr ['YAIL
I'eomopTan mpencrasmiser coboii MporpaMMHO-TEXHIUECKU KoMIuieke (puc. 1). B ero cocras Bxomur
PSLIL CEPBUCOB.

CepBuchl NOTy4YeHUs (CKaUMBaHMs) JAHHBIX MPEICTABISIOT COOOM MpOrpaMMHbBIE MOJYIIH, I10-
3BOJISIFOILIME B aBTOMAaTHUECKOM PEXHMME MOIy4aTh I'€0JaHHbIE U3 OTKPBITHIX UCTOUHUKOB, TAKMX KaK
Copernicus Contributing Missions, B 4aCTHOCTH — JaHHBIC CITyTHUKOBOW TIpynmupoBku Sentinel.
CepBuchl npeaBapUTeIbHON 00padOTKM JaHHBIX JUCTAHIIMOHHOTO 30HIMPOBAHUS 3eMIIM MpeTHa3Ha-
YeHBI JUI MPHUBEICHUS T€OJaHHBIX K YHU(HUIMPOBAaHHOMY (popmary. DalioBblii KaTaJOr CONEPKHUT
UCXOJIHbIE JJaHHBIE, IPEACTABICHHBIE KaK B 3allaKOBAaHHOM BUJI€ (B BHJI€ apXUBOB), TaK U B paCTPOBBIX
U BEKTOPHBIX (popMaTax. DTOT KOMIIOHEHT IeONOopTasia BBHINOJIHAET TAKXKE POJIb MCTOUHHMKA JAHHBIX
JUI IPOBEIEHUS] MOHUTOPHUHIA MEKBPEMEHHOW N3MEHUYNBOCTH KOMIIOHEHTOB CPE/IBL.
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" Mdepepanbsii 3aK0H ,,06 oxpaHe okpyxaromeii cpexsi ot 10.01.2002 N 7-®@3 (8 pex. ot 25 gexabps 2023).
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B mporpamMMHBIX cpeAcTBaXx TeMaTW4ecKod OOpabOTKM M aHaln3a T'€0aHHBIX HCHOJIb3YIOTCS
npeiaraeMbie MeXIyHapoaHbIM KoHcopumymoM Open Geospatial Consortium (OGC) TexHomoruu, B
YaCTHOCTH reonH(popmaronHast otkpbeitas cucremMa Quantum GIS (QGIS). [IpenmytmecTBoM cucre-
Mbl QGIS sBisiercs mMpoKuii BHIOOP BCTPOCHHBIX CPEJCTB 00paOOTKH, aHAW3a, MPEACTABICHUS U
nyOMuKauy JaHHbIX. Hamuuue cucteMbl MOAKIIOYEHHS W PACHpPOCTPaHEHUs MOJynel (TIaruHOB)
MO3BOJISIET HACTpauBaTh CAMOCTOSITENILHO pa3paboTaHHbIE MPOTrpaMMHBIE MOAYNU MMOJ TpeOOBaHUS
BBINOJIHSAEMBIX 337a4. DYHKIMOHAT CUCTEMBI XOPOIIO JOKYMEHTHUpOBaH. J{is paciumpeHHoON TeMaTh-
YeCKOM 00pabOoTKM TeOJaHHbBIX Takke ucnoibiyercs npomnpuerapHas [ IC ERDAS Imagine.

Joctyn notpebureseil K reoJaHHBIM OpPraHU30BaH MPU MOMOIIU MPOrPAMMHOT0 OOeCTIeYeHuUs
GEOSERVER wu cucremsbl ynpaBieHus MPOCTPAHCTBEHHBIMH 0a3amu naHHBIX PostGIS, koTopsie co-
JepKaT CPelCTBa sl XpaHEHUSI PACTPOBBIX U BEKTOPHBIX MaTEpHAJIOB, a TAKXKE METaJaHHbIe 0OpM-
JIeHUs U BU3yaln3anuu. [lepenaya JaHHBIX OCYIIECTBIISIETCS C MOMOIIBIO cepBrcoB OSG, B yacTHOCTH
Web Map Service (WMS), Web Feature Service (WFS) u Web Coverage Service (WCS).

s mpenocTaBieHus MOTPeOUTENIM JOCTyNa K IeoJaHHBIM HCHOJb3yeTcs BeO-uHTepdeiic,
CIeNUaIbHO pa3paboTaHHBIN 111 TeonopTana. OCHOBOM €ro sBISETCS BEO-TIPUIIOKEHUE, UCTIOJb-
sytomee Oubmmoreky Openlayers. Takoe pelieHre MO3BOJSET CO3/1aBaTh JUHAMUYECKHE KapThI,
YIPaBJIATh T€OAAHHBIMU U OTOOpaXaTh UX, 3arpyKEHHbIE U3 JIFOOOTO UCTOYHHUKA, a TAKKE OCYILIECT-
BJISITh pa3rpaHUuEHUE MpaB JOCTYIa K JaHHBIM.

HcxoaHpIMy TaHHBIMU TPECTABICHHOTO CEepBHCA AJIs MPOBEACHUS YKOJIOTUYECKOTO MOHHUTO-
pUHTa CIIy’KaT T€ONpPOCTPAaHCTBEHHBIE JaHHbIE CITyTHUKOBOW MHOTOCIIEKTPAIbHOW CHEMKHU BBICOKO-
ro (KA WorldView-2,3; GeoEye-1 u np.) u cpennero (rpynnupoBku KA Sentinel-2 u Landsat) mpo-
CTPaHCTBEHHOTO pa3pellieHus, KapTorpapuueckue MaTepHalbl, JaHHbIE MapUIPyTHBIX 00cieaoBa-
HUU TEPPUTOPHUIA.

OO0paboTaHHbIe T€OJaHHbBIE COJIEPKAT eI PUPOBAHHBIEC UM PACCUUTAHHBIE TIO CIIEKTPaJb-
HBIM XapaKTEPUCTUKAM IapaMeTphl, XapaKTEPU3YIOLIUE COCTOSHUE KOMIIOHEHTOB CPEIbl WM UX
u3MeHenue. [Ipu npoBeaeHUN CIIyTHUKOBOTO SKOJOTHYECKOT0 MOHMTOPHUHTA MapaMeTpbl KOHTPOJISA
COCTOSTHUS 33JJaHHBIX TEPPUTOPUI (HArpUMep, HATMYNE IPO3ZHUOHHBIX MPOIECCOB, MPOIECCOB 3a00-
Ja4YMBaHUA U MOJTOIUIEHUS, COCTOSIHHE PACTUTEIBHOTO MOKPOBA) ONMPEACNIAIOTCS UCXO0Is U3 3ajad,
MOCTABJICHHBIX 3aKa3UMKOM.

["'eomopran npeacrariseT co0oi HAOOP CHEIMATM3UPOBAHHBIX KapT U CIOEB WHGOPMAIIUU B BEK-
TOPHOM M PacTpOBOM BHJIE, a TaKKe aTpUOYTUBHYIO MH(POPMAIMIO O PACCUMTAHHBIX JIMHEWHBIX, IUIO-
HIaJHBIX ¥ CTAaTUCTUYECKUX XapaKTEPUCTHUKAX 3a[JaHHBIX MapaMeTpoB. Ha puc. 2 npencTaBieHsl pe3yiib-
TaThl BHIMOJHEHHBIX B 2022—2023 TT. reonopTajabHBIX MMPOSKTOB IO OICHKE TUHAMUKH apeasoB O0p-
meBuka CocHoBckoro (BC) [7] amst yuacTka 3eMelb CelnbCKOX03IHCTBEHHOT0 Ha3HaueHust BoocoBckoro
paiiona Jleannrpaackoit oomactu. I'eonopranmbHbie npoekTsl o BC pa3paboTans! 1o 3akazy Komurera
T10 arpoIPOMBIIIEHHOMY B PHIOOX03IHCTBEHHOMY KOMILIEKCY JIeHHMHTpaacKoi 00acTy.

Cosnagatowme apeasnbl
BC 2022 1 2023 rr.

Hosble apeanbl BC B
2023r
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B LEJIOM HCIIOJIB30BAaHUEC TreomopTraja MO3BOJACT OINTHUMHU3UPOBATH MPOLCECC HU3BJICUCHHA

MOJIE3HOW MH(OpPMAITUK O TTapaMeTpax KOMIIOHCHTOB OKPYKAIOIIECH Cpeabl M UX U3MEHEHUN U Op-
TraHU30BbIBATH YJOOHBIN JOCTYN K reoJaHHbIM. [lepcreKTUBHBIM HampaBlIeHUEM Pa3BUTHS Mpell-
CTaBJIEHHOTO MH(QOPMAIIMOHHO-aHAIUTHYECKOTO CEpPBUCA B HACTOALIMNA MOMEHT SBIISIETCS CO3/a-
HUE CIEeUHATM3UPOBAHHOIO MPWIOKEHHS, B YACTHOCTU AJIi MOOWUIBHOM MiIaThOpMBbl, C LENbIO
obecrnieueHus paboT ¢ reoJaHHBIMU IIPH MOJIEBBIX 00CIEIOBAHUAX TEPPUTOPHIL 3aKa3UHNKOB.
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