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NpeactaBneHbl pe3ynbTatbl
pa3paboTKu UMUTALMOHHON MoAeNy
JJ151 OLLEHKM 3KOJIOTNYECKOro

pVCKa U3MEHEHMSA COCTOAHUA
TeppuTopuu necHoro ¢oHaa B
XaHTbl-MaHCUINCKOM aBTOHOMHOM
OKpyre € UCNoJib30BaHNEM
Pa3HOPOAHbIX MHOTOMEPHbIX AAHHBIX
0 npou3oLleawnx Ha HedpTenpoBoaax
aBapusax B 2010-2018 rr. B ocHoBe
pa3paboTaHHON Mojenu nexar
MeTo/bl MaLMHHOIO 06yyeHus,
KOTOpble NO3BONAIOT ONpeAenuTb
cTeneHb pUCKa BO3HUKHOBEHUA
NOBTOPHbIX aBapUIHbIX CUTyaLMii HA
TeppUTOPUM NULLEH3NOHHBIX Y4ACTKOB,
1 MeToAbI reoMH(OpPMaLUOHHOTO
aHanusa, KoTopbie UCOMb3YITCA

A1 NOCTPOEHUA UUdPOBOIA KapTbl
PVCKOB HEraTMBHOTO BO3AEWCTBUA HA
3emnu necHoro oHaa. UmutaumoHHas
MogAenb, NpeacTaBieHHas B BUae
MHTEPaKTMBHOM LUDPOBOI KapTbl
pervoHa, no3BonseT BbIABUTb
TEPPUTOPUM C HABONBLIMM
3KONIOrMYECKMM PUCKOM.
JocToBepHOCTbL 06CYyAaEMbIX
pe3ynbTaToB NOATBEPXKAEHA
npoBefeHHbIMN YUCEHHbIMU
IKCNepuMeHTaMm

MaTtepuanbi 1 MeToAbI

MeToapl MawmnHHOro 0byyeHus,

MeTo/bl MPOCTPAHCTBEHHOIO aHanu3a,
reonHMOpPMaLMOHHbIE TEXHOOTUM, PUCK-
OPMEHTUPOBAHHbIN MOAXOA.

KnioueBbie cnoBa

PUCK-OPUEHTUPOBAHHbIN NOAXOA,
IKONOrMYECKNe pUCKU, HeMPOHHbIE ceTH,
MalmnHHoe obyyeHune, reouHbopmaLMoHHbIA
aHanus, N’NC-texHonorum

BBeaeHune

OfHOWM U3 KNOYEBbIX 3KONOTMYECKUX Npo-
6nem TaKUX KPYnHbiX HedTego6biBalOLUINX
pernoHoB, Kak XaHTbl-MaHCUINCKUIA aBTOHOM-
HbIl OKpYr, ABASETCA 3arpa3HeHue 3emelb
BCNEACTBME aBapUMHbIX pas3nMBoB HedhTU K
HedTenpoAyKTOB NpW NX TPAHCMOPTUPOBKE MO
TpybonpoBoaHbIM cuctemam [1, 2]. B pesynb-
TaTe pasnuBa HedTecofepKalleid KUAKOCTM
HAHOCWUTCA 3HAUYUTENbHbIA YPOH 3eMasAM fiec-
Horo doHga M BoAHO-60N0THBIM YrOAbAM, YTO
TpebyeT NPUHATMA He3aMeNUTENbHbIX Mep Mo
yCTpaHeHuto MPUYNH U NPOBEAEHNIO PEKYNbTH-
BaLMOHHbIX paboT Ha yKa3aHHbIX IKOCMUCTEMAX.
BbisiBneHne nogobHbIX UHLUMAEHTOB C LeNblo
pacuyeTa yujepba HaHeCeHHOro OKpyXatllen
cpene sBNAeTCs OAHOW M3 OCHOBHbIX 3ajad
KOHTPONbHO-HAaZi30pHbIX OPraHoB aBTOHOM-
HOro OKpyra, OCyL|eCTBAAWMX CBOU MOJHO-
mouus B cthepe 3Konornyeckon 6esonacHo-
cTn pernoHa. OAHAKO OrpoMHas M 3a4yactyto
TPYAHOAOCTYNHAsA TeppUTOPMSA, a Takxe cnabo
pa3BuTas KOMMYHUKaUMOHHAs WHGMPaCTPyK-
Typa pervoHa CylecTBEHHO 3aTPYAHAKT CBO-
€BPEMEHHbI KOHTPO/Mb 3@ 3KONOrMYeCKUM
COCTOSIHMEM OKpYKatoulei cpeabl, yto Tpebyer
BHEPEHUA NPUHLUMNNANBHO HOBbIX MOAXO0B
K OCYLLeCTBMIEHNIO NNAHOBbIX U BHEMIAHOBbLIX
Bbl€3/JHbIX KOHTPO/bHO-HAA30PHbIX MEpPOonpu-
atui [3].

B HacTtosuwee Bpems B Poccuiickon ®epe-
pauuv BefeTcs aKTMBHas paboTa Haj BHeape-
HWEM PUCK-OPMEHTUPOBAHHOrO NoAxoza npu
opraHu3auum rocygapCcTBEHHOro  KOHTPONs
(Hap30pa) B OTHOLWEHWUM KOPUANYECKUX UL U
VUHAWBUAYANbHbIX MpeAnpuHUMaTtene, Kak
Haubonee NepCrexTUBHOIO C TOYKM 3PEHUSA ero
3 ekTuBHOCTM 1 3aTpat. B 2015 r. ¢ NpUHATK-
em defepanbHoOro 3aKoHa [4] 6binun yTepKae-
Hbl OCHOBHbIE LLeNN 1 MpaBuia Takoro NoAxoAa.
Fof0M No3e noctaHoBeHWem lNpaBuTenbcTBa
Poccuitckont ®epepauun [5] ytBepxaeH nepe-
YyeHb BMAOB thefepanbHOro rocyaapCcTBeHHOro
KOHTpons (Haa3opa), B OTHOLWEHWU KOTOPbIX

NMPUMeEHAETCA PUCK-OPMEHTUPOBAHHbIA NOA-
XOA, B KOTOPbIA BKAOYEH W FrOCYAAPCTBEHHbI
IKosorMyeckuii Hagsop. Takwe Obin NPUHAT
pAj HOpMaTUBHO-NPaBOBbIX aKToB [6—8], ycTa-
HaBNMBaOLWMX KPUTEPUU ANA KaTeropusauyuu
06beKTOB, OKa3blBAKLWUX HEFAaTUBHOE BO3AEN-
CTBME Ha OKPYKalLylo cpeay, U COOTBETCTBY-
jolMe UM PUCKOB, a TaKxke 6a30BYi0 MOAENb U1
TUNOBOI NepeyeHb NoKasaTtenen pesynbTaTue-
HOCTU 1 3 EKTUBHOCTU KOHTPO/IbHO-HAA30p-
HOM [leATeNbHOCTU.

OLHOBpPEMEHHO C HOPMOTBOPYECTBOM
NMPOBOAUIANCL HAyYHble W3bICKaHWA W paspa-
60TKa HOBbIX METOAOB U TeXHONOTUI B cthepe
ynpaBfeHUus pUCKamu [ia pelleHus 3ajay
MOHUTOPUHTA, OLEHKW W MNPOTrHO3MPOBAHUA
3KONOrMyecknx puckos [9-11]. B paborax [12,
13] cucTemaTu3MpoBaHbl OCHOBHbIE MOHATUSA
PUCK-OPMEHTUPOBAHHOTO NOAXOAA K KOHTPOJIb-
HO-Hafi30pHON AeATeNbHOCTW, MpeAcTaBNeHbl
pasnunyHble METOAbl OLEHKU PUCKOB ¥ Npeasio-
)eHa LeneBas MoJeNb PUCK-OPUEHTUPOBAHHO-
ro noAxofa Npw OCyLL,eCTBAEHUN FOCyAapCTBeH-
HOro KoHTpons. B [14] aBTopamu npeanaraetcs
HOBbIN NMOAXOJ, K OpraHM3alum npouecca aHa-
n3a U MOHUTOPUHIrAa 3KONOTUYECKUX PUCKOB
B YC/OBMAX HEYETKOCTU, B OCHOBE KOTOPOrO
NEeXWUT KayeCTBEHHbIN aHann3 3KOMOrnYecKnx
PMCKOB, BbINONHAEMbIN IKCNEPTHbIMK MeToja-
MU ¢ ucnonb3oanmem MNC-texHonoruni.

He cmoTps Ha AgocTaToyHo rnybokyto npo-
paboTKy 1 pasHoobpasue MeTof0N0rni ynpas-
NEeHUs pUCKaMU, B TOM YUCTIE IKONOTMYECKUMU,
METOAMYEeCKME BONPOCHl BHEAPEHUA PUCK-0PU-
€HTUPOBAHHOrO0 NOAXoAa B KOHTPOJbHO-Haf-
30pHOW AEATENbHOCTU PernoHanbHbIX OpraHoB
rocyfapCTBEHHON BNACTU B HacTosillee Bpems
He pa3paboTaHbl. B cBA3W C 3TUM Lenblo faH-
Hon paboTbl ABnseTca pa3paboTka MmuTaLu-
OHHOW MOJENU OLLeHKM IKONOTMYECKOro puUcKa
aBapuiiHoro pasnuBa HehTM Ha TeppuTOpUM
MHTEHCUBHON HedTeaobbluM HA OCHOBE Hen-
poceTeBOM MOAENU W NpejcTaBleHVe ee B
BuAe UMbpOBON KapTbl C MCMNONb30BaHMEM

KounoHenT | HomnomesT
DUl KaecTed | eezyanwsaum

Puc. 1 — Cxema 06pabomku 0aHHbIX 018 OUeHKU 3K002UYeCKUX pUCKOB
Fig. 1 — Data processing scheme for ecological risk assessment
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TNC-TexHONOrMiA. YKasaHHbIN BUA 3KoNorunye-
CKOrO pUCKa ABAAETCA OAHUM W3 Haumbonee
CYUeCTBEHHbIX C TOYKM 3peHus yuiepba ans
OoKpyatowwen cpeabl XaHTbl-MaHcuUiickoro as-
TOHOMHOTO oKkpyra — Korpsl.

UMuTauMOHHAA MOAeNb OLEeHKU
3KONIOrNYECKOro pucKa

Mpegnaraemas Hamu MMUTALUOHHAA MO-
OeNb OLEHKW 3KONOTMYECKOro pucKa peanu-
3yeTcs aNropuTMUYECKMMU MeTofamiu B Buae
onpeaeneHHoro Ha6opa npPOrpamMMHbIX MO-
Aynen, MCnonb3oBaHMe KOTOPbIX MNO3BOMAET
nocTpouts UMdpPOBY KapTy, Ha KOTOPOIi OTO-
OGpaxeHbl PUCKU aBapUiHbIX Pa3MBOB HedTH
Ha NMUEH3UOHHbIX yyacTKax. [ns peannsauum
MMUTALMOHHON MOAENN UCNONb3YIOTCA MeTOoAbl
MaWWHHOrO 0BYyYeHWs M MeToAbl MPOCTpaH-
cTBeHHoro (reomHdopmauuoHHOro) aHanusa
AaHHbIX. MeToAbl MaWWHHOTO 06y4YeHMs OCHO-
BaHbl HAa CO3AaHMK, 06YYEHUM 1 NOCTeayIoLLEM
MCNONb30BAHUM HEWPOHHON CeTu, KoTopas
nossonser obpabartbiBath Gosbline 06bBEMbI
pa3HopoaHoi uHbopmaunm o6 obbekTax mc-
cnepgoBaHuA. MeToabl reoMHoOpmMaLyMoHHO-
ro aHanM3a JaHHbIX WCMONL3YIOTCA ANA yyeTa
MPOCTPAHCTBEHHbIX CBOWCTB OOBEKTOB MCChe-
poBaHus. Obwas nocnefoBaTenbHOCTbL 3Ta-
noB NocTpoeHus UMGPOBON KapTbl B pamKax
pa3pabaTbiBaemMoro PUCK-OpPMEHTUPOBAHHOTO
noaxona:

1) npeaBaputensbHas
JaHHbIX;

2) NPOCTPAHCTBEHHBIN aHann3 AaHHbIX;

3) aHaNu3 faHHbIX C UCNONb30BaHUEM METO/O0B
MalwmnHHOro obyyeHus;

4) npefcTaBieHNe pe3ynbTaToB aHanuMsa cpep-
cTBamu reouHMOPMaLMOHHbBIX CUCTEM.
[ns co3paHus KapTbl 3KONOTUYECKUX pu-
CKOB HaMM MCNOb3yeTcs MHPOPMaL A, HAKo-
nneHHas B Cnyxbe nNo KOHTPOO M Hag3opy B
chepe oxpaHbl OKpyKaloLen cpesbl, 06bEKTOB
XMUBOTHOTO MMpA M NECHbIX OTHOLWEHMI XaH-
Thi-MaHCHIICKOro aBTOHOMHOTO OKpyra — tOrpbl
(Mpupoanaasop KOrpel) ¢ 2010 r. no HacToswee
Bpemsl, a TaKKe pe3ynbTaTthl AelwmnbprpoBaHms
KOCMUYECKUX CHUMKOB TEPPUTOPUM aBTOHOM-
HOro okpyra. Vimetouytocs BbiI6OPKY AaHHbIX
o6bemom Gonee 17 Thic. 3anucein no 83 napa-
MeTpam, MOXKHO pa3fenuTb Ha iBe KaTeropuu:
® NpOCTPaHCTBEHHAs U aTpubyTMBHAA MHMbOP-
Mauus o paHee NpoM3OLWEAWNX UHUMAEHTAX
(aBapusx);

® NpOCTPaHCTBEHHAA WHGOPMALUA O TEXHO-
reHHbIX 0ObeKTax, B TOM uucne 6Gnusnexa-
WX HaCeNeHHbIX MYHKTax W TPaHCMOPTHOM

MHdPpaCcTpyKType.

06paboTka  MCXOAHbBIX

KomnoHeHTbl peanusauum UMMTaLUOHHOI
moaenu
[lns aBTOMartM3auum npoueccos o6pabor-
K1 1 aHanusa uHbopmaLum B pamKax peanu-
3aUMmM NPeACTaBAEHHOW UMUTALMOHHON moae-
nn paspaboTaHbl cneayolie nporpammHble
Moaynu (KOMNOHEHTbI):
® KOMMOHEHT c60pa AaHHbIX MpegHasHadYeH Ans
arperupoBaHnsA NCXOAHbIX AaHHbIX O (haKTUye-
CKMX 3KOOTMYECKMX HapYLIEHUSX, NPOU3OLIES-
WX Ha TEPPUTOPUN OKPYra, a TaKKe pesynibTa-
Tax AelndpoBaHNA KOCMUYECKIX CHUMKOB, Ha
KOTOPbIX MMeeTcs MHdOopMaLMa o npousoLues-
WMX MHUMAeHTax. Bce aaHHble B HeobpaboTaH-
HOM BUfIE XPAHATCS B XPAHUAMLLE AAHHbBIX U NPU
3arpy3Ke HOBOro MaccKBa fAaHHbIX OHU Jo6aBs-
l0TCA K UMetoLLeiica nHchopmauu;

] Mpanuue paiionos XMAD-10rpe
YpoBeHs pHCKa
I Boicokwi puck

SHAUNTENBHBIA PHCK

Cpegwnii puck

YMEPEHHBIIA PHCK

Huakmil prck

Puc. 2 — lJugposasa kapma 3K0102U4€CKO20 PUCKA
Fig. 2 — Ecological risk digital map

® KOMMOHEHT 0OYMCTKU U TpaHchopmauuy ak-
HbIX peanusyeT hyHKUUM NpeaBapUTeNbHOM
06paboTKM UCXOAHON MHDOPMALMK C LEeNbIo
NoAroTOBKM MaccyBa [aHHbIX, NPUrOAHOTO
NS fanbHenwero aHanvMsa meTofamu ma-
WUHHOTO 00y4YeHUss M NPOCTPAHCTBEHHOIO
aHanu3a. 34ecb NPOBOAUTCA HOpManu3auus
YMCNOBBLIX [aHHbIX, WUCMpaBneHue OWnNBoK
NPOCTPAHCTBEHHON MPUBA3KM AaHHbIX, yAa-
nexune fybampyLnMxcs 06beKTOB U 06BEKTOB
6e3 NpUBA3KM K MECTHOCTU. peaABapuUTebHO
06paboTaHHble aHHble TaKXKe HaKanaMBalwT-
€A B XpPaHUAWLLE AAHHBIX;

® KOMMOHEHT KOHCTPYMPOBaHMUSA 1 BbibOpa Kito-
4eBbIX MPW3HAKOB NMO3BONAET NMPOBECTU aHa-
/N3 BCEX MMEIOLMXCA NPU3HAKOB 1 BbI6paTh
M3 HUX K/oYeBble, MMewLMe Hanbonblmi
BEC ANA UCMNONb30BaHUA METOAOB MallUHHO-
ro obyyenus;

® B KOMMOHEHTE HelpoCeTeBON MoOAenu pu-
CKOB peanu3oBaHa MHorocnoinHas (4 cnos)
HellpoHHas ceTb, a Takke yHKUUM Ans ee
obyyeHns Ha OCHOBE NpeABapuTenbHO 06-
paboTaHHOro MaccuBa AaHHbIX ¢ Haubonee
BECOMbIMY KNOYEBbIMU NPU3HAKaMU;

® KOMMOHEHT OLEHKW KayecTBa Mo3Bonser
NpOBeCTU OLEHKY AOCTOBEPHOCTW peann3o-
BaHHOW HENpoCeTeBOW MOAENU C UCMNONb30-
BaHMeM mMeToAa Kpocc-Banuaaumu no k-6no-
Kam [15, 16] Ha ocHOBe TECTOBOW BbIGOPKMU
NaHHbIX.  [lnd  npoBepKM [LOCTOBEPHOCTM
HEeNPOHHOW CceTn BblN NPOBEAEH YNCAEHHbIi
IKCMEPUMEHT C UCNO/Mb30BAHMEM YKa3aH-
Horo metoga. [lo pesynbratam YWMCNEHHOTO
3KCNEPUMEHTA NOKa3aHo, YTo 0CTOBEPHOCTb
pe3ynbTatoB aHanu3a, noay4YeHHbIX C UCNosb-
30BaHMeM pa3paboTaHHON HEMPOHHOW ceTtu
coctaBnsaet 91,5%;

® KOMMOHEHT BM3yanu3auuu, peann3oBaHHbINA
C WCNONb30BaHWEM TeoUH(HOPMALUOHHbIX
TEXHONOTUI, NO3BOJIAET COo3Aath U oTobpa-
3UTb LUQPOBYIO KAPTY C pacCYUTAHHbIMK 3Ha-
YEHUAMMN YPOBHA PUCKOB Al COOTBETCTBYHO-
LMX Y4aCTKOB Ha UCCNeLyemMon TEpPUTOPUN.

06ujas cxema NOTOKOB AdHHbIX U NOCNEA0-
BaTe/NbHOCTb MPUMEHEHUA OMUCAHHbIX Bbllle

KOMMOHEHTOB /i1 NOCTPOEHUsA LMhpPOBOIN Kap-
Tbl OL,EHKM 3KONOrMYeCKUX PUCKOB NpeacTas-
neHa Ha puc. 1.

Wcnonb3oBaHue UMUTALLMOHHOW MOAENY

B cootBeTcTBUM C [7] NpUHATO BbIAENATH
cnefyowme nNATb KAaTeropuii pucka ans pervo-
HanbHOro roCcyAapCTBEHHOrO 3KONOTrMYeCKoro
HaA30pa: BbICOKWUIA, 3HAYUTENbHbIA, CPEAHWUN,
YMEPEHHbIN 1 HU3KWIA, ANA KAXKA0T0 U3 KOTOPbIX
yCTaHaBAMBAETCA CBOA 04epeAHOCTb NNaHOBbIX
npoBepok. C yyeTom faHHOM KaTeropusayum
pucKoB, pa3paboTaHHble HaMU NPOrpammHble
MOZY/V NO3BONAIT NOCTPOUTb LUGDPOBYIO Kap-
Ty U paccyutaTtb 3HaYeHUsA CTeneHn pucKa Ans
Kaxaoro n3 402 nuUeH3MOoHHbIX y4acTKOB, pac-
NONOXKEHHbIX B rpaHmuax XaHTbl-MaHCMINCKOro
aBTOHOMHOTO OKPYra, a TaKXe OTHEeCTU UX K OA-
HOMY M3 5 KnaccoB B 3aBMCUMOCTU OT KaTtero-
puun pucka. Tak Kak nnowaab AULEH3UOHHOTO
yyacTKa MOXEeT COCTaBAATb HECKONbKO COTEeH
KBajpaTHbIX KWNOMETPOB, TO NULEH3NOHHbIE
YYaCTKM C BbICOKMM YPOBHEM pUCKa bbiin pas-
neneHbl Ha 6onee MeKne y4acTKy KBaaparTHo
hopmbl pazmepom 2x2 KM, ANA KAXAOro w3
KOTOPbIX ObII0 PaccyMTaHO HOBOE 3HauYeHue
cTeneHn pucka. JInueH3noHHble y4acTKN C 3Ha-
YUTENbHbIM, CPEAHUM U YMEPEHHbIM PUCKOM
TaKke Gbln pasfeneHbl Ha y4acTK pasmepom
4x4 Km, 8X8 KM M 16x16 KM COOTBETCTBEHHO
ANA nepecyeTa cTeneHn pucka. JIneH3noHHble
Y4YaCTKMW, OTHECEHHbIEe K Knaccy C HU3KUM ypOB-
HEM pUCKa, He nojBepraanchb fanbHenwemy
6onee fetanbHOMY aHanusy.

MocTpoeHHas B pe3ynbTaTe paboTsl Lnudpo-
Bas KapTa 3KONOrMYeCcKoro prcka aBapumnHoro
pa3nuea HedTV C Mcnonb3oBaHWem paspabo-
TaHHOW MMUTALMOHHON MOAenn, NnpeacTaBneHa
Ha puc. 2. CornacHo NONy4YeHHbIM pe3ynbTa-
TaM MOXHO CAenatb BbIBOJ, YTO B XaHTbl-MaH-
CUICKOM aBTOHOMHOM OKpYyre BbICOKWUIA PUCK
aBapuiHOro pasnvBa HedTU onpepeneH Ans
HECKOJ/IbKMX y4acTKOB obuieit nnouwagbio 128
KB. KM, pacnofioXeHHblx Ha MamMOHTOBCKOM,
lOxHo-banbikckom 1 TennoBCKOM NNLEH3MNOH-
HbIX y4aCTKOB.

SKCMO3NLUNA HEDTb FA3 MAPT 1(74) 2020



Utorn

B cTatbe npeacTaBneH HOBbINM NOAXOA K OCyLLecT-
BIEHNID KOHTPONIbHO-HAA30PHOW AeATeNbHOCTU
NP OCyLLECTBNEHNN PErMOHANbHOIO 3KoNornye-
CKOro Ha/i30pa, 0CHOBAHHbIM Ha UCMOb30BaHUN
UMWUTALMOHHOM MO, NO3BONAILLEN NOCTPO-
UTb UNGPOBYIO KapTy 3KONOTMYECKOro prCKa 3a-
rpA3HeHns 3emesb 1ecHoro hoHAa HedTbio U He-
dhrenpoayktamu. flyTem aHanu3a pPasHOPOAHbIX
AaHHbIX 6blIM paccymTaHbl PUCKM HEraTMBHOrO
BO3JENCTBMA Ha Tepputoputo XaHTbl-MaHcui-
CKOr0 aBTOHOMHOrO OKpyra, W J0Kanu3oBaHbl
YYaCTKU, OTHOCALLMECA K HAMBbICLLIEN KaTeropun
pucka. lpeactasneHHble B paboTte pesynbrartbl
OyayT MCNoNb30BaThCA ANA NNAHUMPOBAHMUSA KOH-
TPONbHO-HAA30PHbIX MEPONPUATUIA UHCMEKTOP-
CKMM cocTaBom Cryx6bl M0 KOHTPOJIIO U HAf30pY
B chepe oxpaHbl OKpyKatolein cpeabl, 06beKTOB
XMBOTHOFO MWpa W NEeCHbIX OTHOLEHWIA XaH-
Tbl-MaHCUMCKOro aBTOHOMHOTO oKkpyra — Horpsl.

Paboma sbinosHeHa npu ¢uHaHcosol nood-
depicke 2paHma POOU N2 18-45-860003

BbiBOAbI

B XaHTbl-MaHCMACKOM aBTOHOMHOM OKpyre
BbICOKM/ PWUCK aBapuiiHOro pasnuBa HebTu
onpeaeneH AN HECKONbKMUX y4acTKoB ob6uie
nnowazabto 128 KB. KM, pacnonoxeHHbIx Ha Ma-
MOHTOBCKOM, tOXHO-BanbiKcKom 1 TennoBcKom
NNLEH3NOHHBIX Y4acTKoB. [TokasaHo, 4To A0CTO-
BEPHOCTb pa3paboTaHHOM HellpoceTeBoi Mojie-
NN, NPYMEHAEMON ANs OLEeHKN PUCKOB aBapuii-
HbIX pa3nuneoB HedTu, coctaBnseT 91,5%.
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Abstract

The results of the development of a
simulation model for assessing the
environmental risk of changes in the state

of the forest fund in the Khanty-Mansiysk
Autonomous Okrug using heterogeneous
multidimensional data on accidents in oil
pipelines in 2010-2018 are presented.

The developed model is based on machine
learning methods that allow to determine the
degree of risk of repeated emergencies in the

license areas, and geoinformation analysis
methods that are used to build a digital map of
the risks of negative impacts on forest lands.
Presented as an interactive digital map of the
region, the simulation model allows to identify
the territories with the highest environmental
risk. The reliability of the results discussed is
confirmed by numerical experiments.

Materials and methods
Machine learning methods, spatial analysis

methods, geoinformation technologies,
risk-based approach.

Keywords

risk-based approach, environmental
risks, neural networks, machine learning,
geoinformation analysis, GIS technologies

Results
The article presents a new approach
to the implementation of control and
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Conclusions

In the Khanty-Mansiysk Autonomous Okrug, a
high risk of accidental oil spill is identified for
several regions with a total area of 128 sq. km,
located on Mamontovsky, Yuzhno-Balyksky
and Teplovsky license areas. It is shown that
the reliability of the developed neural network
model used to assess the risks of accidental
oil spills is 91.5%.

supervisory activity in the implementation
of regional environmental supervision.
It's based on the use of a simulation
model that allows you to build a digital
map of the ecological risk of forest land
pollution with oil and oil products. By
analyzing heterogeneous data, the risks
of negative impact on the territory of the
Khanty-Mansiysk Autonomous Okrug were

calculated, and areas belonging to the
highest risk category were localized. The
results presented in this article will be
used for planning control and supervisory
activity by the inspectorial staff of the
Service for Control and Supervision of
environmental protection, wildlife and
forest relations of the Khanty-Mansiysk
Autonomous Okrug — Ugra.
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