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Ilenv uccnedosanun. Ananuz cocmosHus U UHBEHMAPU3AYUSL METUOPUPOBAHHBIX 3emenb llepmckozo Kkpas c
00006uenuem pesyniomamos 6 guoe ee6-1 UC.

Mecmo u epemsa nposedenusn. Paboma evinoninena 6 aomunucmpamuenvix cpanuyax Ilepmckozo kpas no
Menuopuposannvim yuacmram 6 medenue 2022—2023 ze.

Memoowt. Komnaexcuvlii n00X00 K peuieHuio npooiemvbl pearu308an Memooamu 2eounphopmMayuoHHozo u eo-
Kkapmoepaguposanus. I eoungopmayuonnas —cucmema MeIUOPUPYeMblX 3eMelb  CO30aHA HA  OCHOGe
KpynHomacuimaouwvix nougennvix kapm (macwma6 1:10 000). Hcnoavzosanu Oannvie OUCHMAHYUOHHO2O
30HOUPOBAHU 3emau, KOmopvle BKIOUAION 8 cebsi KOCMUYecKue CHUMKU CPeOHe20 NpPOCMPAHCIMBEHHO20
paspewenus Landsat 5 za 1985—1990 zo0wi, Sentinel-2 3a 2020—2021 20061 u CHUMKU CBEPXEHICOKO2O
paspeuwtenuss  nokpoimusi ESRI World Imagery, a makoice 8eKmopHvle NpOCMPAHCHEeHHble OaHHble
OpenStreetMap. Cozoanue u ungopmayuontoe uanoanenue I'MC-npoexma ocywecmeniiu 6 QGIS 3.22.12.
Paspabomra knuenmckoeo 6eb-npunodicenus ¢ ucnoavzosarnuem unmepgeiicog Leaflet peanuzosana npu
nomowu mooyass QGIS2Web u ynusepcanvrnozo pedaxmopa rxoda Brackets. Paspabomxa 2nasnoti cmpanuybol
cauma evinoinena Ha ocHoge mexnonoeuti HTML u CSS-pasmemru. Pasmewenue 6eO-npunodicenus
opeanuzoeano Ha niamgopme GitHub. Hccredosanue nposedeno 6 HECKOIbKO 9MAN08: 2eonpuessKd
CKAHUPOBAHHBIX KPYNHOMACUWMAOHBIX NOYGEHHbIX Kapm 6 cucmeme Koopounam npoexyuu I aycca-Kprozepa,
sona 10 u nocrneoyowas 6ekmopusayus epaHuy Meauopupyemvix y4acmkos (Ha 0CHO8e 2e0NnpPUSA3AHHbIX KApm)
nO OaHHbIM OUCMAHYUOHHO20 30HOUPOBAHUSL C UCHOIb30BAHUEM DAZHOBPEMEHHbIX KOCMUYECKUX CHUMKOS 8
cunmese kananoe SWIR-NIR-RED; oyenxa cmenenu 3apacmanusi HeUCHOIb3YEMbIX METUOPUPYEMBIX YUACTHKOS
N0 PA3HOBPEMEHHbIM CHNYMHUKOGLIM CHUMKAM, NOAYYEHHbIM 6 3UMHUL Nepuod Npu NOMOWU Memood
neynpagasemoti kiaccugurxayuu ISODATA; sexkmopusayus yuacmrkos oCywumenbHolu Meauopayul Ha OCHO8e
NPOCMPAHCIBEHHO20 AHAIU3A BEKMOPHBIX OAHHBIX U OAHHBIX OUCIAHYUOHHO20 30HOUPOBAHUS.

OcHnosnble pesyromamut. Co30ansl pacmpogvle NOYGEHHbIE KAPMbL C HAHECeHUeM UHQOPMAyUU 8 8eKMOPHOM
Gopmame o0 nposedennvlx Menuopamuguvix meponpuamusx. Ha meppumopuu Ilepmckoeo kpas 6 16
MYHUYUNANBHBIX PATIOHAX UMEIOMCA Meauopupyemvle 3eMau (ocyuientsie u opouwiaemvie). Bekmopuzosarno 177
MENUOPUPYeMbIX YYACMKO8 U YCMAHOBIEHO UX AKMYAlbHOe COCMOAHUe; Npeobaadarom ocCyuleHHble Y4acmKu.
Haubonrvuue niowaou (6onee 1000 2a) meruopupyemvix zemenv (ocyuteHuvix) ommeuaiomes 6 Ilepmckom,
Oxmsbpwvckom, Bonvuwecocnosckom, Hvimeenckom, Kyeounckom, Kuwepmckom MyHUYUNATbHBIX PALOHAX.
Ilposedena oyenxka cmenenu 3apacmanus HeUCHONbIYEMbIX Meauopupyemvlx yuacmkos. Paspabomana
mexHonocuteckas cxema eeb-cavma, cgopmuposana ampubymuenas 6Oasa Oaunvix u cmpykmypa [HC-
npoexma. Co30aHa 2e0UHGOPMAYUOHHASL CUCMEMA NPOCMPAHCIMBEHHO20 AHANU3A COCMOSHUS U UCNOIb308AHUS
menuopupyemuix 3emens Ilepmckoeo kpas: 6eo-I UC cepsuc «I eoungopmayuonuas cucmema Meiuopupyemvix
semens [lepmckoeo Kpasy.

3aknwuenue. AxmyanrbHoe COCMOsAHUE NOYEEHHO2O NOKPOBA MENUOPUPYEMbIX 3eMelb  ONpeoeisiemcs
Xapakmepom 3eMIenonb306anus. B pezyiomame ananuza coBpeMeHH020 UCNONb308AHUS METUOPUPYEMBIX NOYE
cpopmuposana eeonpocmpancmeeHnas 6aza OaHHBLIX U KApma Meauopupyemvix 3emenv Ilepmckoeo kpas.
Yemanoeneno, umo naubonvwue naowaou menuopupyemvix 3emenv 6 Kpae pachonodxcensvi 6 Ilepmckom
MyHuyunanvnom patione (6944 ea), Oxmsabdbpvckom eopodckom okpyee (1175 ea) u Boavuecocrosckom
MyHuyunanouwiti  okpyee (1169 ea). Ilowaov wHeucnorv3yemvix (3apocuiux OpesecHO-KYCMApHUKOB8oU
PACMUMENbHOCbIO) MeTUOPUPOBAHHLIX 3eMenb cocmasuna 3564 ea. U3 cywecmsyroweeo [HUC-npoexma
€030aHo0 KaueHmckoe eeO-npunodxcenue «l eoungopmayuonnas cucmema meauopupyemvix 3emensv lIlepmckozo
Kpasy u opeanuzosano Ha naam@opme GitHub, umo coxpawaem cmoumocms 2e0uHpOPMAYUOHHO20 NPOEKMA.
Hcnonvzoeanue npunodcenuss 00CMynHO 1000MY CelbX03NPou3e00umenio u no360Jsen 8 pexcume mekyujeco
8peMeHU NOIyYams UHGOPMayuro 0 NI00OPOOUU NOYE, NIAHUPOSATb PAYUOHATbHOE UCNOIb308AHUE 3eMETIbHbLX
DPecypcos azponpeonpusmusi, 4mo cnocoocmeyem YCmoUYUu8oMy PA36UMUI0 3eMLe0eluss HA Meauopupyemvlx
semnsax Ilepmckoeo kpasi.

Knwouesvle cnosa: nousennas kapma, 6eb-kapmozpaguposanue; Meauopupyemvie 3emai; BeKmopusayus,
2eonpocmpancmeennas 6a3a OaHHbIX; XOCMUH2, MeMAmu4eckue Clou.

Humuposanue: Yawun A.H., Camoghanosa HU.A., Myopuix HM., I'urés O.A., T'unes B.FO. I'eoungopmayuonnas
cucmema menuopupyemuix 3emens Ilepmcrozo kpas // Tlousel u oxkpyscarowas cpeda. 2024. Tom 7. Ne 4, e277. DOI:
10.31251/pos.v7i4.277
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BBEJIEHHE

OcHoBOY U(PPOBHU3ALNH CETHCKOTO X03s1iicTBa sABIsIoTcss API- mmatdopmel U pemeHus B o0aactu
00paboTKM OONBIIMX JAHHBIX, TEXHOJIOTUH TMPEIUKTHBHONW AHATUTHKH W CHCTEMBl MOAJICPKKH
ynpasienust (Illepouna, 2019). DTu 1umbpoBble peIICHUS HCHOIB3YIOTCS IS WHBEHTAPH3AIHN
3emensHOTO (hOHIA, B ToM umcie menuopupyemoro. CornacHo Ilocranosnenuro [IpasutensctBa PO «O
l'ocymapctBeHHOl mporpamme 3¢ QeKTUBHOTO BOBIICUEHHUs] B 00OpPOT 3€MeNb CEeNbCKOXO3SHCTBEHHOTO
Ha3HAUYCHUS W pPa3BUTHSA MEIHOPATHBHOTO Komiuiekca Poccmiickoit denmeparumy, HEOOXOIUMO
crpeMuThess K 2031 T. COXpaHWTh MEIHMOPHUPOBAHHBIE 3€MIIM B CEIIBCKOXO3SHCTBEHHOM 000pOTE Ha
WIomanM He MeHee 3688,6 ThiC. Ta, OOCCIEUUTh CTUMYJUPOBAHHUE BBOJAa B OKCIUIyaTaI[HIO
MEJIMOPUPYEMBIX 3eMENb U BOBJICUEHHE B 000POT AJISl BHIPALIMBAHUS CEIbCKOXO03SHCTBEHHON MPOIYKINU
BBIOBIBIIME CEIHCKOXO3SHUCTBEHHBIE Yrofbs Iuiomanpio 600 Thic. Ta (C yY4eTOM JOCTHTHYTHIX
nokazareneit B 2019—-2021 rr.) (ITocranosnenue [IpaBurensctsa. .., 2021).

[TpoBeneHre MUPOKOMACIITAOHBIX MENHOPAaTHBHBIX PaboT B Poccun MO3BOJMIIO YBEIWYHUTH
IUIOIIAIb OCYIIAEMBIX 3eMelb 10 5,1 MitH ra. OqHaKo Ha CETOMHAIHUN JEHb NCIIOIb30BAHUE OCYIIEHHBIX
3eMeNb B CEJIbCKOM XO3SIMCTBE OCYIIECTBISIETCS, B OCHOBHOM, IO SKCTEHCHUBHBIM CHCTeMaM 0e3 ydera
NaHIadTHO-MEIHOPATHBHBIX OCOOCHHOCTEH Pa3IMUHBIX TUIIOB arpojaHAmaToOB  arpOTEXHOJIOTHSIM C
MaJIBIMU PacXOJaM{ SHEPIUU B MPOU3BOACTBE (HHU3Kasl HACHILEHHOCTh YAOOPEHUSMH, MEIHMOPaHTaMU,
CPE/IICTBAMH 3allUThl pacTeHuit). WHTeHcupuKamus cenbckoro xossiictea B 1970—-1990 ropax,
Ype3MepHOE YBJICUCHUE HEMPOAYyMaHHON METHOopalue, BRICOKMMH J103aMU MHHEPAJIbHBIX YI0OpEHUN 1
MECTUIIIOB B YCIOBHSIX MOHOKYJBTYPBI WJIM OTCYTCTBHH CEBOOOOPOTOB MPHUBENO K JAErpajialliiy MOYB,
PE3KOMY  BO3pAacTaHHMIO 3aCOPCHHOCTH TIOJIEH, 3arpsA3HEHHIO II0YB W BOJOEMOB OCTaTKaMmu
arpoXMMHUKATOB, a MPOIYKIMU — TSDKEJIBIMU MEeTaIIaMu B HUTpatamu (Myapsix u np., 2022a, 20226).

B ocHoBe co3maHusI pernoHanbHOrO (OHAA MEITHOPHUPYEMBIX 3eMellb, UMEIOIIETO0 B CTPYKType
HOYBCHHOTO TTOKPOBA TUAPOMOpP(HbIE MOYBBI, JIOKAT 3HAYUTEIbHbIC KanuTanbHble Bioxenus (LLeapuH,
2017). TIpu 5TOM BO3pACTAIOIIAs IO0JIsI HEUCIIOIb3YEMbIX, HO METHOPHPOBAHHBIX TTOYB TPEeOyeT OICHKH,
aHalii3a COBPEMEHHOTO CeJbCKOXO3SHCTBEHHOTO HCIIOJIb30BaHUS W Pa3pabOTKH PEKOMEHMAAIMH TI0
BO3BPAIICHUIO BBIOBIBIIUX 3€MeNlb B CelbCKOXO03stiicTBeHHbIH 00opotr (IlleBuenko, Jleiros, 2021). B
IlepmckoM Kpae 3a00J04eHO WM HMeeT M30BITOYHOE YBJIaXHEHHWe 234 ThIC. ra 3eMelb
ceNbCKoxo3stiicTBeHHOro HazHaueHus (Camodanosa u ap., 2008), 4acTh U3 KOTOPBIX OCYIIEHO.

B cBs3u ¢ aTiM Ha Tepputopun [lepMckoro Kpasi ocTpo CTOUT 33aaua M(pOBO HHBEHTAPH3AINT
OCYILIEHHBIX 3€Melb, YTO OTBEYAET KOHLENIMH LU(PPOBOH TpaHCHOPMALUHU CEIBCKOIO XO3IHWCTBA
(IIepbuna, 2019). MHBeHTapHu3alysi MOYBEHHOIO MOKPOBA MEIHOPUPYEMBIX 3€MeNlb Ha COBPEMEHHOM
ypOBHE JI0JDKHA OBITh OCHOBaHA Ha MCIIOJIb30BaHUU TeonH(popMannoHubix Texnosoruii (Casun, 2003), a
KOHEYHBIII NPOAYKT TeOMH()OPMALMOHHOTO KapTorpagupoBaHUs JIOJDKEH INPEACTaBIATH BeO-
KapTorpaduyeckuii CEpBHUC, OTKPBHIBAIOLUIMKA PABHBIA JOCTYI Ul CHELMAIMCTOB arpoNpellpusTUH U
OpraHOB TOCYJIAPCTBEHHON BIACTH, HO MPU 3TOM HE TPEOYIONIHil i1 0O0palieHusl ¢ HUM CIEIHATbHBIX
KOMIIETeHIIMIT B WH(pOpMannoHHbIX TexHomorusix (JIoszar, Axwmerosa, 2023). Hamnosnnenue
reoMH(GOPMALIIOHHON CHCTEMBI BKJIIOYAET BEKTOPU3ALUIO KPYITHOMACIITAOHBIX IOYBEHHBIX KapT, aHAJIN3
W UHTEPIPETANHI0 JAHHBIX JHCTAaHIIMOHHOTO 30HIUPOBAHMS, BBIJICICHHE TPAHHI[ MEIUOPHPYEMBIX
yuacTtkoB (Bacuipuenko, 2022).

Lenb nccnepoBannii — aHAU3 COCTOSIHUSI M MHBEHTAPU3ALUs METTHOpUpYyeMbIX 3eMeib [lepmckoro
Kpast ¢ 00001eHneM pe3yiabpTaToB B Bue BeO-1 1C.

MATEPHAJIbI U METObI UCCJIE[JJOBAHU A

B ocHoBe wuccienoBaHus JIGKHT co3gaHue BeO-kaprorpaduueckoro cepsuca (Be6-I'MC)
MeJMopupyeMbIX 3eMenb. OcHoBHOM reonmH(opMmanmoHHbd cioi BeO-I'MC — «['paHHLBl y4acTKOBY,
KOTOPBIA SIBJIIETCS PE3yJIbTATOM IMPOCTPAHCTBEHHOTO aHalM3a KPYMHOMACINTAOHBIX MMOYBEHHBIX KapT
ITepMckoro Kpasi, JAHHBIX JHCTAHIUOHHOTO 30HaUpoBaHusi (JI33) U3 OTKPHITHIX HCTOYHHKOB WU
BEKTOPHBIX MPOCTPAHCTBEHHBIX JaHHBIX. KpynmHoMacimiTaOHble ouBeHHBIE KapThl B Macmtade 1 : 10 000
ObUIM TPOAHATIM3UPOBAHBI 110 CENbCKOXO35HCTBEHHBIM 3eMilenofib3oBaHusM Ilepmckoro kpas. laHHble
JUCTAHIIMOHHOTO 30HJIMUPOBAHUS BKJIIOYAIM KOCMHYECKHE CHHUMKH CPEIHEr0 IPOCTPAHCTBEHHOT'O
paspenienus Landsat 5 3a 1985-1990 rozsi, Sentinel 2 3a 2020-2021 roabl ¥ CHUMKH CBEPXBBICOKOTO
paspemienust mokpeitust ESRI World Imagery (tabn. 1). M3 HaGopa BEKTOpHBIX TI'€OJaHHBIX
OpenStreetMap (momyuenst mpu momorm  Monyns «Quick OSMy» QGIS) 6vur BeImEIeH CIOM
«JIpEHaKHBIE KaHAJIBI».
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[onmpoOHas xapakTepuCTHKa UCXOJHBIX MPOCTPAHCTBEHHBIX JAHHBIX M pellacMble Ha X OCHOBE
3aaun CTPYIIHMPOBaHBl B Tpu Ojioka (tabm. 1). Bektopuzanus TpaHHI] METHOPUPYEMBIX YYaCTKOB
BBITIOJTHSUIACH HA OCHOBE KOCMHUYECKUX CHUMKOB. DKCIEPTHOE JCIU(PUPOBAHKE MTPOBEIACHO HAa OCHOBE
KOMITO3UTHOTO HM300paKCHHUs, TOJYYECHHOTO IMyTeM OOBEIMHEHHsSI KOPOTKOBOIHOBOTO HWH(PAKPaCHOTO,
ommkHero uHppakpacHoro u kpacuoro kananoB cHumka (SWIR-NIR-RED), umeromiero BBICOKYIO
CTCTNICHb KOHTPACTHOCTH JJIsi BHU3YaJIBHOTO aHAIHM3a COCTOSHHS CEIIbCKOXO3SWCTBEHHBIX YroJui
(TemaTnmaeckoe nemmdpupoBanue ..., 2020).

Tabauuya 1
XapakTepuCTUKa UCXOIHBIX ITPOCTPAHCTBEHHBIX JAHHBIX
HaumeHnoBanue Hcrounuk
B0k 1aHHBIX XapakrepucTuka Pemaemas 3agaua
JTAHHBIX JTAHHBIX
BrriBnenue u
Kaprorpadu- BEKTOPH3AIIHS
prorpag ®I'Y I'LIAC pr3all
YECKUE IlouBeHHBIE KapThI Hepyexuii Macurra6 1:10000 MEIUOPUPYEMBIX N10YB
JlaHHbIE p (ocyuieHHbIe U
OpollaeMble)
1. BexTopusanus He
ers.Cr.usgs.gov
IIpoctpancTBeH- WCIIONIB3YEMBIX Ha
JlanHble Croco6 nomy4eHus .
. HOE pa3pericHue CETONHSAIIHUH JICHb
JUCTAaHITHOHHOTO — MOZIyJIb Semi-
. 30 M, CHEKTpaJIbHOE | MEIHOPUPYEMBIX
sonaupoBanus Landsat | Automatic ASDeLleHHe — HACTKOR
4-5TM Classification pasp y
. 7 KaHAJIOB 2.01eHKa 3apacTaHus
Plugin QGIS
YYaCTKOB
scihub.copernicus.e
- 1.Ananmu3 c-x
JauHbie u/apihub [pocTpancTBeH-
JlanHbIe HCIIOJIb30BaHUS
JTUCTAHIIMOH- Crioco0 moaydeHus: | HOe pa3pelieHue
JIUCTAaHIIMOHHOTO . MEITHOPHUPYEMBIX
HOTO — MOJyJb Semi- 10 M,
30HIUPOBAHUS - Y4acTKOB.
30HJUPOBAHUS : Automatic 4 crieKTparIbHbIX
Sentinel-2 e 2.0neHka 3apacTaHus
Classification KaHaja HACTKOB
Plugin QGIS y
Mo3zauka
IIpoctpaHncTBen-
BBICOKOJICTATTHHBIX Croco0 nomy4eHus
HOE pa3pelieHue Bekropuzamus
KOCMHYECKHX CHUMKOB | — MOJYJb 03 M MEITHODHDYEMEIX
MOKPBITHS ESRI | QuickMapServices o PHpY
Satellite QGIS 3 CHeKTpaIbHBIX YYaCTKOB
KaHaia
ArcGIS/Worldlmagery
Habop BEKTOPHBIX
BexTopHbie Brinenenue cnost
reojanHelx Ha Bech | OpenStreetMap dopmar Shape
JIAaHHBIE . N «JIpeHaxxHbIe KaHABD»
Ilepmckuil kpaii

B Xxozme mpocTpaHCTBEHHOro aHajiM3a [0 NPUBEACHHBIM B TaONUIC JaHHBIM, YCTaHABIMBAIN
TPaHUIBI MEIHOPHUPYEMBIX YYaCTKOB M OIEHMBAJIM HX COBPEMEHHOE cocTosHue. s Bekropuzanuu
MOYBEHHBIX KapT, WX CKAaHUPOBAHHBIE JUCTHI OBLIM OIMpEAETCHHl B CHUCTEME KOOPAWHAT MPOEKIINU
T"aycca-Kprorepa i 30H51 10.

Co3naHue BEKTOPHBIX OOBEKTOB «MeIMopupyeMble YYacTKH» BBIIOJNHSIM B 3 ortama: 1)
oTpeJiesIeHNe CUCTEMBI KOOpIMHAT (KapTorpaduyeckas MpUBsI3Ka) CKAHUPOBAHHBIX TTOYBEHHBIX KapT; 2)
BEKTOpH3alKs MEIMOPUPYEMBIX YYacTKOB (OpOIIaeMble W OCYIIEHHBIE) B IPaHUIAX BEKTOPHOIO CIIOS
MEJIMOPUPYEMBIX IIOYB IO JAHHBIM JMCTAHIMOHHOI'O 30HAMPOBAaHUS; 3) BEKTOPH3ALHUs YYaCTKOB
OCYIINTEIHHON MEJIHOPalMd Ha OCHOBE MPOCTPAHCTBEHHOTO aHANINW3a BEKTOPHBIX IAHHBIX (JaHHBIE
OSM) 1 HaHHBIX AUCTAHIIMOHHOTO 30HIUPOBAHUS.

O060011eHre TPOCTPAHCTBEHHBIX TAHHBIX M OPraHU3alHsI OTKPBITOTO AOCTYNa K HUM PeIIaeTcs Mpu
TIOMOIIM TEXHOJIOTHI WHTEPHET-KapTorpagupoBaHus. ITo 00yCIOBIeHO TeM, uTo npezcrarienue ['VC B
(dopmare BeO-KapThI 10 KAUYECTBY BU3yalM3allli, OTOOpaKEHUIO KapTorpadudeckoi nHPOpMAIUs HOCUT
MHTEPAKTUBHBIN XapaKTep 0 CPAaBHEHUIO ¢ OYMa)KHBIMH KapTaMHU M UX BEKTOPHBIMU aHAJIOTaMHU.

Hnsa co3manust BeO-I'MIC aKkTUBHO HCHONB3YIOT OTKPBITHIE T€OTEXHOJIOTHH, BKIIIOYAIOIINE
pa3paboTky knmeHTcKor dacth Ha ocHoBe [MC-mpoekrta (A6mymmuH, 2020). CerMeHT OTKPBITHIX
TEOTEXHOJIOTUH CYLIECTBEHHO PACIIMPSIET BO3MOKHOCTH Pa3padOTUYMKOB I€OMH(OPMAIIMOHHBIX CHCTEM
3eMenbHBIX pecypcoB (Arote et al., 2022). Hcmonb3oBaHue OTKpBITBIX TreoTexHoioruit QGIS

www.soils-journal.ru 3



https://soils-journal.ru/index.php/POS/index

[TouBsl U okpy>xatouias cpena. 2024. Tom 7. Ne 4 / The Journal of Soils and Environment. 2024. Vol. 7. No. 4

obecrieurBaeT TPOIECC CO3MAHHUS KapTOrpapuueckoro BeO-NPHIOKEHUS TaKUM 00pa3oM, 4YTO
paspabotannsiii ' UC-nipoekT TpanchopmMupyeTcst B BeO-IpHIIoKeHHE.

Co3manne wu uHpopmanuoHHoe HamomHenne ['HMC-mpoekta (BeKTOpu3alus, CO3JaHHE
TEMaTHYECKHX CIIOEB) OCYIIECTBISUIM B TEOMH(POPMANMOHHON cucTeMe C OTKPHITBIM Komom QGIS
3.22.12. Pa3zpaboTka KIHEHTCKOTO BeO-MPHJIOKEHUS C Hchmolb3oBaHueM wuHTepgelicoB Leaflet
peann3oBaHa IpU OMOLIM MOy qgis2web 1 yHHBepcalabHOrO penakTopa kona Brackets. PazpaboTka
TJIaBHOW cTpaHuIbI caita «[ eonHDopMaIlMOHHAs CUCTEMa MEITHOPHUPYEMBIX 3eMelb [IepMCcKOro Kpash»
BhINOJTHEHA Ha ocHOBe TexHosoruit HTML u CSS-pasmerku. Pazmemenne BeO-npuiioskeHus (XOCTHHT)
opranmu3oBaHo Ha miatdopme GitHub.

PE3VJIBTATBI NUCCJIEJJOBAHUA

Ha mepBom stame wnccnenoBaHus ObUTa NpOM3BENEHA KapTorpaduyeckas NMpUBS3Ka B CHCTEME
koopauHat mnpoekimu WGS 84/UTM zone 40N. PesynpraT — reopedepeHUMPOBAaHHBIE pacTpbl
MOYBEHHBIX KapT, MO KOTOPHIM BBIMOJHSUTM BEKTOPU3AIMIO MEJIHOPUPYEMBIX TO4YB. Pe3ympTar 3TOM
olepaLuy NPeACTaBICH Ha IpUMepe MEIMOPUPYEMBIX 104B B [lepMcKOM MyHUIMIIANBHOM OKpYyTe (pHC.

1).

-
@7""““" L S
— =+

Pucynox 1. Bexropusaiusi MennopupyeMbix mouB (IlepMCKuii MyHHIMIANBHBIA OKpYr): a) —
TeONpUBSA3aHHBIN PacTp Ha MOJUIOKKE KOCMOCHHMKA; 0) — pe3ylibTaT BEKTOPU3AllMd KOHTYPOB MOYB
(mpumep cokpaménnoro ooosznadeHust nous OpOc/II'3T']] — Opomaemast ocylieHHas I€pHOBO-TIIeEBast
TJIMHUCTAs Ha IETIOBHAIBHBIX OTJIOKCHHSAX).

Bropoii sTan nccnenoBaHusi BKIOYAT BEKTOPU3AIMI0 MEITHOPUPYEMBIX YYacTKOB (OpolacMbie U
OCYIIICHHBIE) B TPaHUIAX BEKTOPHOTO CJOs Menuopupyembix mous mo J[33. B xome aHanmm3a maHHBIX
YCTaHOBJICHO, YTO aKTYAJIbHOE COCTOSHHME YYacTKOB Pa3lIMYHO: MHOTHE M3 HUX TIOJBEPKEHBI IpoIeccamM
3apacTaHusl JIPEBECHO-KYCTAPHUKOBOM PACTHUTEIbHOCTHIO M 3acTpoiike. B ¢BsS3u ¢ 3TuM, I aHain3a
CEJIbCKOXO3SIICTBEHHOTO ~ WCTOJb30BaHMS TMOYB M WHTEHCHBHOCTH 3apacTaHds  HUCHOJIb30BAIU
pa3HOBpEMEHHBIE KOCMHYeCKHe CHUMKW. CHayaia OLEHUBAIM COBPEMEHHOE HCIOJIb30BaHUE
TEPPUTOPUHM, B TPAaHUIAX KOTOPOH BEKTOPWU30BAHBI ~MEIMOpPHpPYeMble TMOuYBbL. Jlias  ATOrO
npoaHanu3upoBanel gaHHbie Sentinel-2 3a 2020-21 roxpl (BeCeHHWI MEPHOI: CEpEAWHA anpeias —
cepenuHa Mas). [lo 3TuMm cHuMKam ¢ paspemienneM 10 M ompepensuin OOIIME OYEPTAHUS OTKPHITOU
MMOBEPXHOCTH TOYBBI, & BEKTOPU3AIIUS TOJICH MTPOBECHA 110 CHUMKAM CBEPXBBICOKOTO paspernieHust ESRI
World Imagery. Ecnu Ha TeppuTOpPHH OTKPBITHIX IOYB HE HAOJIOAANN, TO BEKTOPHU3AIMIO YyYacTKa
npoBoauiK 1o cHuMKam Landsat 4-5TM 3a nepuoa ¢ 1985 no 1990 rox, HaXOASAIIUXCSA B OTKPBITOM
nocryne (benoycosa, 2018).
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Pucynok 2. Bexropuzanusi akTyaJbHBIX TPAaHUI MEIHOPHUPYEMBIX YYAaCTKOB II0 KOHTypam
MEJIMOPUPYEMBIX TTOYB: a) — KOHTYPbI METHOPHPYEMbIX TIOYB Ha MOIOXKKe CHUMKa Sentinel-2 B cunrese
«uckyccrBeHnblid 1BeT» (Nir-Red-Green, mpumep cokpaménaoro odosnauenus mnous OpOcAI3T —
Opomaemas ocylIeHHAsl AEPHOBO-TIICEBasl ITIMHUCTAsl HAa JENIOBHANBHBIX OTJIOKCHHAX); 0) — pe3yabTar
BEKTOPHU3AINH MOJEH ¢ YIeTOM aKTyaJIbHBIX IPAHHMII IT0 BBICOKOJIETAIEHON MO3anKe KOCMOCHHMKOB.

Hns  tepputopun Ilepmckoro kpasi mpopaboTaHa METOIWKa OLEHKH CTENEHH 3apacTaHus
CeJIbCKOXO03sTCTBeHHBIX 3eMenb (benmoycosa, Yammn, 2018). s onpeaeneHus: y4acTKOB 3apacTaHUs
JPEBECHBIMH TTOPOJIaMH HCIIONB30BAICh 3UMHUE CHUMKH CO CHEYKHBIM TTOKpOBOM. OCHOBHBIM METOJIOM
00pabOTKHU JaHHBIX JTUCTAHIIMOHHOTO 30HIMPOBAHUS SBJISCTCS OMHAPHAS KJIACCU(PHUKAIUS, Pa3/ISIISIOIas
CIIyTHHKOBO€ M300pa’keHHe Ha 2 Kiiacca: JIECONOKPBIThIe U Oe3necHsie Teppuropun (benoycora, Yamus,
2018). UzBectHo, uro B 80 rompl XX Beka Ha TeppuTopHu IIepMCKOro Kpasi MpoLEcChl 3apacTaHHs
MaxOTHBIX 3eMeNb (B TOM YHUCIE MEITHOPHPYEMbIX) He HaOmomamuch. [109ToMy OIleHKa COCTOSIHUS
3apacTaHusl y4YacTKOB 3€MJICIIONB30BAHUSI XO3SHMCTB IPOBEAEHA HA OCHOBE BEKTOPH3ALMHU TPaHMIL
MEJIMOPUPYEMBIX y4acTKOB 1o cHuMKaM Landsat 5 (puc. 3). DxcniepTHOE AeIU(pUPOBaHUE BBIIOIHEHO B
cunrese kaHaoB SWIR-NIR-RED, koTopblii IMeeT BBICOKYIO CTETIEHb KOHTPACTHOCTH JIJISl BU3YaIbHOTO
aHaJii3a COCTOSIHUS CeJIbCKOX03siicTBeHHbIX yrouii (Temarndeckoe nemudpuposanue ..., 2020).

Pucynox 3. Bekropuzauus TpaHMI[ 3apOCIIMX YYacTKOB IO MaHHbIM Landsat: a) — xoHTyp
MEJIMOPUPYEMOii MOYBBI Ha TOJJIOKKE COBPEMEHHOIO CHHUMKa (IpHMEp COKPALIEHHOTO 0003HAYCHHUS
nouB [1n2TII — nepHOBO-MENKOMON30JIUCTAsT TSHKEIOCYTIIMHUCTAasE Ha MOKPOBHBIX OTJIOXKEHUsX); 0) —
HAJIO)KEHWE MEJIMOPUPYEMOT0 KOHTypa Ha cHuMmok Landsat 5 or 14.05.1989; B) — pesyasrar
BEKTOPH3ALNY MEJIMOPUPYEMOT0 yUacTKa o CHUMKY 1989 roxa.

OueHka CTENEHM 3apacTaHusl HEHCHOIb3YEMBIX MEIHOPUPYEMBIX YYAaCTKOB BBINOJIHSIACH TI0
Pa3HOBPEMEHHBIM CITyTHHKOBBIM CHHUMKaM, IOJYYCHHBIM B 3UMHHUH MEpHOJ IPU IOMOIIM MeTOoAa
HeynpasiasieMoir  kinaccupukauuu ISODATA. Bbuto  BBIIOJHEHO pas3leleHHe Pa3sHOBPEMEHHBIX
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n300pakeHnil Ha 2 Kilacca —TIOKPBITHIE M HEMOKPHIThIE JiecoM. PparMeHT aHaiM3a NMpeACTaBlIeH Ha
pucyHke 4.

= [ Nnowaas

n J

0 300 600M 3?:,9_, 0 300 600m [ |Mnowaas 0 300 600M 3apacTanua
59 ra ) 3apacraHus | 36ra

88 ra

Pucynok 4. BrisiBieHue CTENIEHH 3apacTaHusl MEIMOPHPYEMBIX YUacTKOB (Ha MpUMepe ydacTKa B
VYuHckoM paiione [TepMckoro kpasi): a) — MEIHOPUPYEMBIl yU4acTOK Ha MOAJIOKKe cHUMKa Sentinel-2 ot 5
Mmas 2020 (cWHTE3 «HUCKYCCTBEHHBIH IBET); 0) — METUOpPHPYEMBIH ydYacTOK Ha TMOJJIOKKE CHHMKA
Sentinel-2 ot 11 mapra 2020 (CHHTE3 «HMCKYCCTBEHHBIH LIBET); B) — MEJIHOPUPYEMbI Y4acTOK Ha
nooxkke cHuMmka Landsat or 14 deBpams 1988 (CHHTE3 «HMCKYCCTBEHHBIH IBET); T) — IUIOIIAIH
3apactanus ydactka B 2020 romy; a) — IUIOmIAaM 3apactaHus ydactka B 1988 romy; e€) — mpupoct
JIPEBECHO-KYCTAPHUKOBOM PaCTUTENBHOCTH 3a 35 et (T — e).

Takum o0Opa3oMm, B pe3ynbraTe | W 2 3TanoB HUCCICAOBAHUS BEKTOPH30BAHBI OPOIIAEMBIC U
OCYHICHHBIC YYaCTKH Ha TCPPUTOPUH HepMCKOI'O Kpasd 10 OaHHBIM prHHOMaCH.ITa6HI)IX IIOYBCHHBIX
kapT. Tperuil 3Tanm paboT cOCTOsT B BEKTOPU3ALMU yYaCTKOB OCYIINTEIHHON MEIMOpalry Ha OCHOBE
NPOCTPAHCTBEHHOI'O aHaJN3a BEKTOPHBIX AaHHbIX W J[33. BriaeneHHbli n3 Habopa AaHHBIX BEKTOPHBIN
cioit «JIpeHakHbIe KaHAJIbD COBMEIANIN C H300paKeHHEM Pa3HOBPEMEHHBIX KOCMHUUYECKHX CHUMKOB. [10
pe3yiabTaTy HaJOXEHHUS CJIOEB YCTaHABIMBAJIM MECTOIIOJIOKEHHWE OCYIICHHBIX YydacTKoB. MXx
BEKTOPH3ALMIO BBITOIHIN aHAJIOTHYHO TpenslayieMy stamy. [Ipumep skcnepTHoro aemudpupoBaHus
(HerTBeHCKHI TOPOICKON OKPYT) MPEACTABICH HA PUCYHKE .
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Pucynok 5. Bextopuzanus akTyaJIbHBIX TPAHUIL MTOJIEH, OCYIICHHBIX IPEHAKHBIMU KaHATAMU: a) —
JpeHaKHbIe KaHAIBI HA TOoIoXkKe cHuMKka Landsat 5 ot 14 mas 1989 roma (cuntes kanaigoB SWIR-NIR-
RED); 6) — pe3yinbTaT BEKTOPH3aLUH IOJS C YYETOM aKTyaJbHBIX TI'PAHHUI] MO BBICOKOACTAIBHOMY
KOCMOCHHMKY.

Ha Tteppuropun Ilepmckoro kpast (tabn. 2) B 16 MyHHIMNANbHBIX paldOHaX HMEIOTCS
MEJIHOPHUPOBAHHBIE 3eMJIH (OCYIIIEHHBIE U OpolraeMbie). Bektopu3oBano 177 MenmnopupyeMBbIX yIaCTKOB
U YCTaHOBJICHO MX aKTyaJbHOE COCTOSIHUE; NMPeobIataroT ocylleHHble yyacTku. Hanbonpme miomanm
(6onee 1000 ra) MenMOpUPYEMBIX 3eMeb (OCYIICHHBIX) OTMeuaroT B IlepMckoMm, OKTSIOpPbCKOM,
BonbmecocHoBckoM, HeiTBeHcKkoM, Kyeannckom n KumieprckoM MyHUITUITANBHBIX pailoHax.

Taonuua 2
Menuopupyemsie 3emiu [lepmckoro kpas
Nen/n Paiion Yuciao I[lnomaas (KOJIMYECTBO YYACTKOB), I'a
Y4aCTKOB, IIT. OcyuieHHble Opomaembie Bcero

1 IMepmMckuit 89 4632,69 (63) 2311,0 (26) 6943,69
2 YalKOBCKUI 1 7,7(1) - 7,7
3 Kyenunckuii 11 1141,30 (11) - 1141,30
4 OKTAOpbCKHiA 13 1175,00 (13) - 1175,00
5 Yunckuit 2 602,2 (2) - 602,2
6 OpauHCKHi 1 169,9 (1) - 169,9
7 Kumeprckuit 15 1058,4 (15) - 1058,4
8 Kynrypcknit 1 25,0 (1) - 25,0
9 BepesoBckuit 3 203,89 (3) - 203,89
10 BounbiecocHoBCKuUi 13 1169,0 (13) - 1169,0
11 YycoBcKoii 17 497,7 (14) 24,8 (3) 522,50
12 KpacHokamckuit 2 3495 (2) - 349,5
13 HerrBeHckuin 4 1142,90 (4) - 1142,90
14 Kaparaiickuii 1 147,2 (1) - 1472
15 CUBHUHCKUI 3 77,0 (3) - 77,0
16 IOceBUHCKHIT 1 198,5 (1) - 198,5

Bcero 177 12598,18 2335,8 14933,68

OcHOBHBIM (HaKTOPOM, JIMMHUTUPYIOIINM BEICHUE CEICKOXO3AHCTBEHHOIO IPOU3BOJCTBA B
peruone, sBIseTcs TOKENBIM rpaHynomerpuyeckuid coctaB mouB (CamodanoBa u ap., 2008;
Camodasosa, 2014), nHambomee HEOIATONMPHUATHOE BO3IEWCTBHE KOTOPOTO IIPOSBISETCA B CaMOM
pacmaxaHHOW paBHUHHOM YacTH peruoHa. B cBs3u ¢ 3TUM, METHOPUpPYEMBbIE 3eMJIH 31ECh MPEICTABICHBI
Oonpleld 4acThl0 OCYIIEHHBIMH y4yacTkamu. OpolaeMble y4yacTKH MMEIOTCS ToJbKo B IlepmckoM u B
YycoBCKkOM pailoHax.
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ITpocTpaHCTBEHHOE paciipeie/icHHe METHOPUPYEMBIX 3eMeJIb B PETHOHE OTpaxkaeT kaprta (puc. 6),
13 KOTOPOH BUAHO, YTO HAHOOJBIINE IUIOMIAIH METHOPUPYEMBIX 3eMelb [lepMCcKoro Kpast pacmoiaoKeHbI
B [lepmckom MyHunmnaapbHOM paiioHe (6944 ra), OkTa0pbcKOM ToponckoM okpyre (1175 ra) u
BonpmecocHoBckoM MyHHAIMTIANBHBIH oKpyTe (1169 Ta).

52.500 54.600 56.700 58.800

61.200
61.200

59.400
59.400

'{Kvnuum

57.600

Mnowaan
MenMopupyeMbix
3emens
Het
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A0 1007 e * HaceneHHble
D 100 - 500 ra NYHKTbI
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[ 500 - 1000 2 obbexTe
" BOAHO-
. cesiwe 1000 ra 0 50 100 kM Sgnmuue
55.800 [ R | 00BeKTbI 55,800
52.500 54.600 56.700 58.800

Pucynox 6. Kapra pacnpenieneHust MEIMOpHPYEMBIX 3eMelb B [lepMckoM kpae.

B pesynbrate aHanusza uMerorierocss Habopa JaHHBIX U OLIEHKH (DYHKIIMOHATBHBIX BO3MOXHOCTEH
TEOTEXHOJIOTHI MHTepHET-KapTorpagupoBaHus OblLla COCTABJICHA TEXHOJIOTMYECKas CXeMma pa3paboTKu
BeO-caiita «I['eonH(popMaIHOHHAS CHCTEMA METHOPUPYEMBIX 3eMeb [TepMckoro kpash» (puc. 7).

Habop
TEXHONOrMH

dopmuposanue Habopa Habop TeXHONOT Wik QG'S

KapTorpadu4eckux MaTepuancs u

LaHHbIX JACTAHUWOHHOTO 30HAWPOBaHKA BepcTka caiita

Haﬁop TeMaTUYeCKMUX CNoes.

MPOCTPaHCTBEHHbIA aHaNM3 MCXOAHBIX Mennopupyemble y4acTku

W . WuTerpayma c
AaHHbIX, HaNoNHEeHWe aTpUByTUBHOM Ba3bl MloYBEHHBIl NOKPOB p VLI.
KAWEHTCKOM YacTbio

Beb-TMC

[PaHWLbl MENNOPUPYEMBIX Y4ACTKOB

leoMHGOPMALIMOHHESA
CHCTEMA MENIMOPHPYEMBIX
3emens MepmcKoro kpan

Ny6ankauma Ha GitHub

Pucynox 7. Texanonornueckas cxema paszpadorku ['YC.
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ITo monyueHHbIM O0O0BEKTaM c(OpPMHpPOBaHA aTpUOYTHBHAsA Oa3a JaHHBIX, BKJIFOYAONIAS BHI
THAPOMEITHOPAIINH, TIJIOIIA b, MMOKA3aTeAM IUIOJOPOANS W KauyecTBa MOYB. B pe3ynbrate BEKTOPH3AIMH
MEJTHOPHPYEMBIX yYacCTKOB W 3alOJHEHUS aTpuOyTOB, XapaKTEPH3YIOIIUX aKTyalbHOE COCTOSHHE,
TUIOINA/Ib, MOKA3aTeNd TUIOJOPOMS W KavyecTBa TMOYB MEITHOPHPYEMBIX 3eMenb, Oblia copMupoBaHa
reonpocTpancTBeHHas 6a3a naHubix. Ctpykrypa [MC-npoekra npencrapieHa B Tabnuie 3, BHCITHUN BUT
B cpene QGIS (puc. 8).

Tabnuua 3
XapakTepUCTHKA UCXOIHBIX MPOCTPAHCTBEHHBIX TAHHBIX

HNwms caos DopmMaT JaHHBIX Onucanue

TPaHHUIIBI MYHHUITUIAIBHBIX BexkropHbIit I'parune mo naraeM OSM
obpazoBanwmii [TepMckoro kpast (TIOHMTOHBI)

Bekropnslii

€HAXKHBIC CHCTEMBI
Jp (TOVITHHUN)

Hannasie OSM

PC3yJ'II>TaT MPOCTPAaHCTBCHHOTO aHaJIn3a HCXOAHBIX
KapTOFpa(bI/I‘IeCKI/IX MaTCcpuaJIOB U JaHHBIX
JUCTAHIIMOHHOT'O 30HANPOBAHUA

BekropHsblii

Menuopupyemble y4acTKH
pHpY y (TIOMTOHBI)

BexropHslit

Turne! nous
(IoJIUTOHBI)

Pe3ysbTaT BeKTOpHU3allMU PACTPOB MOYBEHHBIX KapT

Kocmuyeckuii CHUMOK PactpoBsiit WMS-crnoii (mo3anka ESRI Satelite)

Q TUC mennopupyembix 3emenb Mepmckoro kpaa — QGIS

Mpoekr Tpaska Bua Cnoii YcraHoskm Moaynm Bextop Pactp basa gaHHbix WHTepHer Ceto HCMGIS Axanus gamHbix Cnpaska

DEERRY OSALPLAPPY QL B LOOR H-8- -5 QE#IBEB -0 - Q¥ &>  [fmem -
LA AN N / =q q= QaR 2 ©O
Cnon
o ¢B®RTVNERBADL
Vv — kaHanbl gpeHaxHble
V' [J Mennopupyembie yuactku
¥ ! 7 llouseHHbiii nokpos
v/ E naimn
v/ [H opOcnz2cAn
v [l na3tAL
v [] B2nAn (06 ra)
V' [ ] 0pOcii2onTAL
! [ ] OpOcai2onran
v [ Acrasiia
v! [ opasratt
V! [ ] OpOcar3ran
v/ [[] arsran
v/ [ araran
v [ nontre
v [l opnzontn
v [ ] OpOcBHnT
v [ ]6n
v [l 0pOcBHnr
v [l unr
! [] OpOcAGaTA
V! [l opOcA6ur
V! [l 0pOcAsk2CA
! [l opOcARra
' [l Ospaxio-6anourisie
v }7_7_: aAMMHUCTPaTUBHOE AeneHune
v |V * Kocmuueckmii cHumok

2° B M S

HBSEN

S8

Pucynox 8. Buemnnii Bug ' MC-nipoekra B cpene pazpadorku QGIS 3.22.11.

Hdns  GopMupoBaHUS OTKPHITOW TeOMHPOPMAIIMOHHOM CHCTEMBl MEIHOPUPYEMBIX 3€Melb
ITepmckoro kpas, u3 cymectsyromiero I IC-ipoekta co3nano BeG-npuiiokeHue. [ 1aBHas cTpaHuna caiira
paspaboTaHa Ha OCHOBE si3blka pa3MeTku html u CSS u MHTEerprpoBaHa B IpaHUIIAX OTACIBHBIX PaliiOHOB
[lepMckoro kpas MeIHMOpPHUPYEMBIMH y4acTKamu. Buj riaBHOWM cTpaHumibl, pa3menieHHbld Ha GitHub
npezacraBieH Ha pucyHke 9. Ilpu HakaTuu Ha KHOIIKY C Ha3BaHUEM paiioHa OTKPBIBAa€TCS BUJ KapThl B
rpanurnax pariona (puc. 10).
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v @ TUCmemmopupyenbix semens X 4 - o b

C % chascshingithub.io/Melioration-GIS/ * & 0

Teonndopmanuonnas cucreMa MeJiHOpHpyeMbIX 3eMelib IlepMckoro kpasi

leoganHbie No paoHam

O npoexre
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OKTAGPLCHIApaioH Tema HAP/HHOKTP: Pazpaborka reont(opManuoHH0# MOAEH MOHHTOPHHTA YKOJOIHYECKOH ONEHKH METHOPHPOBAHHBIX
3emenn [lepMcKore Kpast Ha OCHOBE NHGPOBBIX KAPTOrpadHIeCKHX 623 JAHHBIX ¢ HPHMEHEHHEM TEXHOIOTHi

Uycosckoii paiion AHCTAHUHOHHOTO 30HIHPOBAHHS 3eMIIH.
Kapara¥ickuii paiioH Hayunasi, HAyTHO-TeXHHUECKAA B NPAKTHYECKAN NEHHOCTH OKHIAEMBIX Pe3yJILTATOR; TEXHHKO-IKOHOMHYECKHE
0KA3aTe/IH: BIEPBLIE HA TeppaTOPHE IIePMCKOTo Kpasi Ha OCHOBAHHA NH(POBLIX KAPTOrPAPHIECKHX MATEPHAIIOB H
JAAHHBIX THCTARNHOHHOIO 30HNPOBAHMS OyleT pa3paboTana reoHHPOPMANHOHHAS CHCTEMA MOHHTOPHETA,
NPOCTPAHCTBEHHOIO AHATH3A COCTOSIHES H HCIOIb30BANMSA METHOPHPOBAHHEIX 3eMelb.

Kuweprckuii paiiod

BonbLIeCOCHOBCKUI
TIpeanosaraemMoe HCNOTb30BAHAE PE3Y.ILTATOR PAGOTHI B Y9e0HOM HpONecce: Pe3yabTaThl HCCIEIOBAHRI MOTYT OBITH

HCIO/Tb30BANBI /115 PA3Pa00TKA WH/HBHIYATLHBIX 3a/1aHHil 00YHaI0MMXCH, Pa300pa CHTYANHOHHLIX 32129 HA IPHEMepe
KOHKPETHBIX HPEANPHATAI B PAMKAX NPeNoXaBaeMbIX IBCHHILINE (CHCTEMA Y00peHMil, ATPONOYBOBEICHAE)
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M Hcnoamateas: Camodanosa Hpanjna AjlekceeBHa, A0NeHT KaQeAphl NOYBOBECHHAN, KAHIHAAT CLILCKOX03MHCTREHHLIX HAYK
Opa pa Hcnoanutens: N'uiés Ouier AJeKCaHAPOBHY, HIDKeHep Kadeaphl H0YBOBeeHE
Mepeittv Ha caitT paspaGorunka |
Pucynok 9. Buemnuii Bun HauanbHOU ctpanuibl BeO-I'MC.
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Pucynox 10. Baemnuii Buz xaptsl BeO-I' IC Ha npumepe [lepMckoro MyHUIMnaibHOro paioHa.

OcHoBHbIM  mpeumyiiectBoM  BeO-ITMMC  mo  cpaBHeHMIO ¢ OOBIYHBIMH  (haiiJIOBBIMH
kaprorpaduueckumu 6a3amu gaHHbx (HactonbHble [YC) siBnsieTcss BO3MOKXHOCTD OTKPBITOTO JIOCTYTIA K
HUM. s 9TOro co3maHHbIM KapTorpaguueckuil caliT pasMemairoT B ceTd HHTepHeT. HawmbGosee
noaxosied U3 OeCIUIaTHBIX IAaT(GopM MpH MyONUKAIMKA TEeONPOCTPAHCTBEHHBIX JAHHBIX SBIISETCS
GitHub. OTkpeITBId ~ goctyn K paspaborannot  [UC OpraHu30BaH IO aapecy
https://chascshin.github.io/Melioration-GIS.

3AKIIIOYEHUE

AKTyanbHOE COCTOSIHHE IIOUBEHHOT'O IIOKPOBA MEJIMOPUPYEMBIX 3EMEINb ONPeeNIIeTCs XapaKTepoM
3emiienonap30Banus. [IpoaHanM3upoBaHO COBPEMEHHOE HCIOIb30BAHME MEIMOPUPYEMBIX TIOYB U
copMupOBaHa TeONPOCTPAHCTBEHHAs 0a3a JaHHBIX M KapTa MEIHOpUPYEMbIX 3eMelnb [lepMckoro kpas.
Haubonpiime miomaam MeTuopHpyeMbIX 3eMellb [lepMcKoro Kpas pacrolioxeHbl B IlepMckom
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MYHUITUTIATEHOM patioHe (6944 ra), OkTa0pbckoM ToposckoM okpyre (1175 ra) u BombinecocHOBCKOM
MyHUIHMNANbHBIA okpyre (1169 ra). Ilnomans HeMcmosb3yeMbIX (3apOCIINX APEBECHO-KYCTaPHUKOBON
PacTUTENLHOCTBIO) MENMOPHPOBAHHBIX 3eMeNb cocTaBisieT 3564 ra. B pesynprare BeKTOpU3alHMU
MEIHOPUPYEMBIX YYacTKOB M 3allOJIHEHUS aTpuOyTOB, XapaKTePH3YHIOIINX AaKTyaJlbHOE COCTOSHUE,
TUIOMIA/b, TOKA3aTeNd IUIOJOPOIUS W KadecTBa IMOYB MemHopupyembix 3emenb (6omee 3000 ra),
chopMHpoBaHa TeonpocTpaHCTBeHHas Oa3za maHHbIX. M3 cymectBytomero ['MC-mpoekra cozpaHo
KIINEHTCKOE BeO-TpriIokeHne. PasMenienne BeO-IPHIIOKEHNS (XOCTHHT) OPTaHW30BaHO Ha muiatdopme
GitHub, 9ro cymecTBeHHO COKpaliaeT CTOUMOCTh (PyHKITHOHUPOBAHHS TeONH(OPMAITHOHHOTO MPOEKTA.

Hcnonp30BaHe NPUIIOKEHUST TOCTYITHO JIFOOOMY CEIbXO03MPOU3BOIUTEIIO U TO3BOJISIET B PEKIME
pearbHOr0 BPEMEHH MONy4YaTh WHPOPMALHUIO O IUIOAOPOAMH TIOYB, IUIAHUPOBATH PALMOHAIBLHOE
WCTIONIb30BaHUE 3EMENBHBIX PECYPCOB arpompeanpusaTHs Ha OCHOBE yd4eTa NPUPOJHBIX (aKTOPOB,
aKTyaJbHBIX TIOKazaTellel MIoAOpoausi TOYB H  (PAKTUYECKOW BOBJICYCHHOCTH 3€Melb B
CEJIbCKOXO3SIMCTBEHHBIH  00OPOT, YTO CIIOCOOCTBYET YCTOMYMBOMY pa3BUTHUIO 3eMIICJENUs Ha
METHOPHUPYEMBIX 3eMiisix [lepMckoro kpasi.
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Geoinformation system of reclaimed lands of the Perm territory

© 2024 A. N. Chashchin * , I. A. Samofalova  , N. M. Mudrykh *= , O. A. Gilev, V. Yu. Gilev

Perm State Agro-Technological University named after Academician D.N. Pryanishnikov, Petropavlovskaia 23,
Perm, Russia. E-mail: chascshin@mail.ru

The aim of the study was to analyze and inventory the reclaimed lands of the Perm territory, summarizing
the results in the form of Web-GIS.

Location and time of the study. The work was carried out in 2022-2023 on reclaimed lands within the
administrative boundaries of the Perm territory.

Methods. An integrated approach was implemented using geoinformation and web mapping. The
geoinformation system of reclaimed lands was developed on the basis of large-scale soil maps (scale 1:
10,000). We used remote sensing data, which include Landsat medium-resolution space images for 1985-
1990, Sentinel 2 for 2020-2021 and ESRI World Imagery ultra-high-resolution coverage images, as well as
OpenStreetMap vector spatial data. The GIS project was developed and filled with information in QGIS
3.22.12. The development of the client web application using Leaflet interfaces was implemented using the
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QGIS2Web module and the universal code editor Brackets. The development of the main page of the site was
based on HTML and CSS markup technologies. The web application was hosted on the GitHub platform. The
study was conducted in several steps: a) determination of scanned large-scale soil maps in the Pulkovo
1942/Gauss-Kruger zone 10 projection coordinate system and subsequent vectorization of reclaimed areas
within the boundaries of reclaimed soils (based on georeferenced maps) based on remote sensing data using
multi-temporal space images in the synthesis of SWIR-NIR-RED channels; b) assessment of the degree of
overgrowing of unused reclaimed areas based on multi-temporal satellite images obtained in the winter
using the ISODATA unsupervised classification method; and c¢) vectorization of drainage reclamation areas
based on spatial analysis of vector and remote sensing data.

Results. Geoinformation rasters of soil maps of reclaimed lands were developed. In the Perm territory, there
are reclaimed lands (drained and irrigated) in 16 municipal districts. Many (177) reclaimed areas were
vectorized, and their current condition established. Drained areas were found to predominate. The largest
areas (more than 1000 hectares) of reclaimed lands (drained) were in Permsky, Oktyabrsky,
Bolshesosnovsky, Nytvinsky, Kuedinsky, Kishertsky municipal districts. The degree of vegetation restoration
on the abandoned reclaimed areas was assessed. A technological scheme of the website, attribute database
and a GIS project structure were developed. A geoinformation system for spatial analysis of the state and use
of reclaimed lands was developed as the Web-GIS service "Geoinformation system of reclaimed lands in
Perm territory".

Conclusions. The current status of the reclaimed lands soil cover is determined by land use. The analysis of
the current use of reclaimed soils resulted in the development of a geospatial database and a map of
reclaimed lands in Perm territory. It was found that the largest areas of reclaimed land in the region are
located in the Perm (6944 hectares), Oktyabrsky (1175 hectares) and Bolshesosnovsky (1169 hectares)
municipal districts. The area of the reclaimed lands that were unused and overgrown with trees and shrubs
was estimated as 3564 hectares. From the existing GIS project, a client Web application "Geoinformation
system of reclaimed lands of Perm Krai" was developed and hosted on the GitHub platform, thus reducing
the cost of the geoinformation project. The application is available to any agricultural producer and allows
real-time access to information on soil fertility, planning the rational use of agricultural land resources, all
these contributing to the sustainable development of agriculture on reclaimed lands in the Perm territory.

Key words: soil map; Web mapping; reclaimed lands; vectorization; geospatial database; hosting; thematic
layers.

How to cite: Chashchin A. N., Samofalova I. A., Mudrykh N. M., Gilev O. A., Gilev V. Yu. Geoinformation system of
reclaimed lands of the Perm territory // The Journal of Soils and Environment. 2024. 7(4). e277. DOI:
10.31251/pos.v7i4.277 (in Russian with English abstract).
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