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OLEHKA OBECNEYEHHOCTU 3ENEHOU UHOPACTPYKTYPOM
XXUTENEW APKTUYECKOIO roroflA (HA NMPUMEPE HAQbIMA)

0.C. CuzoB

WHcTUTYT Npobnem Hed TV 1 rasa PAH, Poccuitckuii rocyAapCTBEeHHbIN YHUBEPCUTET
HedTK 1 rasa umenn U. M. N'ybkunHa (Mocksa, Poccuiickas ®eaepaumst)

P. 0. ®epopoB

WMHcTuTyT Kprocdepbl 3emnm TIOMEHCKOro Hay4YHOro LeHTpa Cnbmpckoro otaeneHus PAH,
TIOMEHCKUIA rocyapCTBEHHbIN yHMBepcuTeT (TtoMeHb, Poccuiickas ®eaepaumsi)

10. A. MNeuykuHa
IKY AHAO «HayuHblii LEHTP M3yUeHUst APKTUKIK»

(HaabiM, iMano-HeHeLKkuii aBTOHOMHbIN OKpYT, Poccuiickas deaepaums)

M. C. MuuyruH

PoccuitckmiA rocyiapCTBEHHbIV YHUBEPCUTET HETY 1 ra3a UMEHM

M. M. 'ybkunHa (Mocksa, Poccuiickast deaepaums)

B. B. KyknuHa

YHusepcuteT Ixopaxa BawuHrtoHa (BawmHrToH, CLLA)

A. B. CopoMmOTUH

®rAQY BO THOMEHCKMIA rocyAapCTBEHHbIN yHUBEpCUTET, OTAEN METOAO/IOMN
MEXANCUMNIMHAPHbIX UCCNeAoBaHMM Kpruocdepbl TIOMEHCKOro Hay4YHOro LieHTpa
Cubupckoro otaenenns PAH (TtoMeHb, Poccuiickast deaepaums)

A. B. ®epgaw

Poccuitckmii rocyiapCTBEHHbIV YHUBEPCUTET HETY 1 ra3a UMEHM

N. M. l'ybkunHa (MockBa, Poccuiickast deaepaums)

CratbAa noctynuna B pegakuumio 30 mapra 2022 r.

Ha ocHose AucmaHyuUoOHHO20 30HOUPOBAHUA PACCMOMpPEHbl 0CObeHHOCMU (hopPMUPOBAHUSA U UCMOMb308AHUA
3eseHbIX MpocmpaHcme 20poda Hadbima, pacrnonoMeHHo20 Ha meppumopuu Amano-HeHeyko2o a8MOHOMHO20
OKpyea. [laHa demasbHaA oyeHKa obecrieyeHHoCcMuU 3esaeHol UHgpacmpykmypol wumenel Hadsima nymem co-
rnocmasseHuUs NPOCMpPAaHCMBeHHO20 pacrpedesneHus pacmumenbHOCmu U 20p00CK020 HaceseHUs. YCmaHosseHo,
Ymo npu COXpaHeHUU 8bICOKOU BOCMYnHOCMU OMKpPbIMbIX 3€/€HbIX TPOCMPAHCME 8 Yepme 20p00a 0CHOBHOU
depuyum pacmumenobHocmu Habardaemcs 8 npedenax #cuaoli 3acmpoliKku MukpopalioHos.

KnioueBble cnoBa: Hadbim, 20p00CKOE MAaHUPOBAHUE, OUCMAHUUOHHOE 30HOUPOBAHUE, 3€/1eHAS UHpPAcmpyKkmypa, Coyuarns-

HO-3KO0s102U4ecKue I'IpO6/7€MbI.

BBepeHue

OcBanBasA HOBble He3acesieHHble MNPOCTPaHCTBA, Ye-
NIoBEK B pasHblXx dopmax TpaHchopmUpyeT WX reobo-
TaHWYecKy cpeay. [aHHasa cuTyauua HaxoAauT oTpa-
YKEHWe MpU CTPOUTENbCTBE U PA3BUTUM COBPEMEHHbIX
apKTMUYecKux ropoaos. M3yyeHue npouecca dpopmupo-

Cusos O. C., Pepopos P. t0., MeykuHa 0. A., Muuyrud M. C.,
KyknuHa B. B., CopomoTuH A. B., epaw A. B., 2022

BaHUA 3e/eHON WHGOPACTPYKTYpbl B TOPOACKWUX YCNO-
BMAX W CBA3AHHOTO C 3TUM 3KOJIOTMYECKOrO noBesje-
HWA MECTHbIX KUTENEN MMEET BbICOKYIO aKTyasbHOCTb.
B nepByto ouepesb cneayeT OTMETWUTb BaXKHble A/1A
CeBEpPHbIX TOPOAOB 3KOCUCTEMHbIE GYHKUMM pacTu-
TE/NIbHOCTU, CBA3aHHble C HeWTpasamMsauuen 3arpas-
HAIOLWMX BellecTs B atmocdepe, ctabunmsaumeii no-

YBEHHbIX MOKPOBOB, 3alMTON OT BeTpa 1 Ap. [1]. Kpome
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TOro, Hanuume O0BYCTPOEHHbIX 3e/eHblX MPOCTPAHCTB
B APKTUYECKMX rOpoAax MMeeT BaKHble 3CTeTUYeckue
N pekpeaumoHHble QYHKLMU, NPUOANNKAA UX KUTeNen
K CTaHOAPTaM KM3HU, XapaKTepHbIM A5 6onee HoKHbIX
pernoHoB. OfHaKO TakWe MNPUPOLHO-KAMMATUYECKNE
0COBeHHOCTM APKTUKK, KaK HENpOJO/IKUTENbHOE NeTo,
HU3KMe TemnepaTypbl B XONOA4HOE BPemMs rofa, HesHa-
UNTeNbHAA TOJILMHA U CKyAHble MUTaTe/bHble CBOMCTBA
NMOYBEHHOTO C/I0f,, Ha/JIMuMe MHOroNeTHeMep3/biX FPyH-
TOB, @ TaKXe cneumdUYecKnin pagMaLMOHHbIA PEXUM,
CBA3aHHbIW C NONIAPHBIMU AHAMM U HOYAMM, NpeBpaLLa-
0T 03e/leHeHNe CeBepHbIX FOPOLOB B C/AOXKHYIO U Tpy-
[,0eMKyto 3azauy.

B Poccum uHTepec K pa3paboTKe HayyHbIX MPUH-
LMMNOB O3e/IeHEeHUA CeBepHbIX FOPOAOB Hayan pactu
¢ KoHua 1940-x ropos. OCHOBHOE BHMMaHWe yaensanocb
afanTauuu 3es1eHoW MHOPACTPYKTYPbl NMPOEKTUPYEMbIX
ropoZloB K MPUPOAHO-KAMMATUUYECKUM YCNOBUAM ApK-
TMKKN [2; 3]. MacwTabHaa ypbaHu3auma TeppuUTopUMn
TiomeHckoro CeBepa Bbi3Basa WMHTEpec uccienoBaTe-
nen K npobnemam GOpPMUPOBAHUA OTKPLITbIX 3€/1EHbIX
ropofckux npoctpaHctd [4; 5]. C ucnonb3oBaHuem
MeTOZl0B AMCTAaHLUMOHHOMO 30HAMPOBAHUA NPOBEAEHbI
WUCCNEel0BAaHNA BAMAHUA HA PACTUTENIbHOCTb FOPOACKUX
ocTpoBos Tenaa [6; 7].

B 3apybexHol nuTepaType OTMeyaeTca WHTepec
K NpobaeMHO OpPWMEHTUPOBAHHBLIM MEXAUCLUUNANHAP-
HbIM MCCNEeAO0BaHUAM COLMANbHO-IKONOTUYECKUX bYHK-
UM 3eneHblX NPOCTPaHCTB ypOaHM3MPOBAHHbLIX TEPPU-
TOpPUI B KOHTEKCTE Pa3BUTUSA IKOCUCTEMHbIX ycayr [8;
9]. Mpn 3tom ¢GopMUpPOBaAHUE 3eNEeHbIX MPOCTPAHCTB
B apkTuyeckmx ropogax CLUA, KaHaabl M CKaHOWHaB-
CKMX CTpaH 3HauMTe/NbHO pexe CTAaHOBUTCA O0ObeK-
TOM MCCNe0BaHWA MO CpaBHeHW0 ¢ bonee HXKHbIMU
permoHamu. HecmoTpAa Ha Hanuuuve paga CoBpemeH-
HbIX WCCNeA0BaHWI, MOCBALLEHHbIX OLLeHKe COCTOAHWA
M MPOEKTUPOBAHUIO PaA3BUTUA 3eeHON MHOPACTPYK-
TYpbl poccuinckux ropogos [10], Ha cerofHAWHUN AeHb
OCTalTCA HeAoCTaTOYHO paspaboTaHHbIMKM  KpUTepuu
M MeToAbl OLEHKM obecrneyeHHOCTU eli ropoACKOro
HaceneHUsa B YC/IOBUAX POCCUMIUACKON ApKTUKU. [aHHOe
uccnefoBaHne npuobpeTaeT 0cobylo  aKTyaNlbHOCTb,
NMOCKO/IbKY CO34aHWe MOJIHOLEHHOM 3e/eHOoM WHdpa-
CTPYKTYpPbl B PACMO/IOXKEHHbIX B CYPOBbIX MPUPOLHO-
KAMMATUYECKMX YCNOBUAX apKTUYECKUX ropodax ABAA-
€TcA BaXKHbIM (DAKTOPOM MOBbLILEHUA KayecTBa XKU3HU
WX HacesieHUs, O YemM CBMAETe/NbCTBYIOT HalW npeapl-
Ayume uccneposanua [11].

OCHOBHOM Ue/Nbl0 AAHHOW CTaTbU ABAAETCA AeTallb-
HaA oLueHKa obecneyeHHOCTM 3eneHoW MHOPACTPYK-
Typoi uTenelt ropoga Haabima, pacnonoxeHHOro
B Amano-HeHeuKOM aBTOHOMHO OKpyre, Ha OCHOBE CO-
NnocTaB/eHUA NPOCTPAHCTBEHHOIO pacnpefesieHns pac-
TUTENbHOCTU U TFOpoACKoro HaceneHus. Mop obecne-
YEHHOCTbIO MOHMMAETCA OTHOLUEeHWe CYMMbl nioLlaaen
BCEX TWUMOB 3€/IeHbIX HACAXKAEHUN K YMCNEHHOCTU MOo-
CTOSIHHOTO HaceneHua. Hagpim 6bin BbIGpaH B KauyecTse
06beKTa MccnefoBaHUA B CBA3U C TEM, YTO €0 MOMKHO
paccmaTpuBaTb B KayecTBe TUMUYHOIO NpUmMepa KOm-
NMaKTHOro ropoAa, KOTopbIi 6bl1 NOCTPOEH B YC0BUAX
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POCCUMCKON APKTUKMU C KYUCTOFO /INCTa», B OKPYKEHUM
npeobnafatolMx HeHapyLleHHbIX TeppuTtopuii. C apy-
rol CTOpPOHbI, 6narogaps CPaBHUTENbHO «MOJIOAOMY»
BO3pacTy ropoga, ucropua GopmupoBaHUA ero 3ene-
HbIX MPOCTPAHCTB (QUKCUMPYETCA KOCMUYECKOM Cbem-
KOM. OTU daKTopbl AaOT BO3MOXKHOCTb B MOJIHOM mepe
npocneguTb XapakTep W  AWHAMUKY aHTPOMOreHHbIX
npeobpasoBaHuii 3eneHon WHPaAcTPYKTypbl Haabima,
KOTOpas Ha CerogHs wuccnefoBaHa NUWb dparmeHTap-
Ho. B uacTHocTW, paHee 6blna nMpou3BeeHa OLEHKA
COCTOAIHMA HacaxaeHuin napka um. E. ®. Kosnosa [12],
nccneoBaHbl 3e/1eHble HACaXKAEeHUA raBHbIX yauy, Ha-
abima [13; 14], a TakKe onmncaHbl HAXOAKM YyKepOoaHbIX
pacTeHult Ha TeppuTopmm roposa [15].

061beKT uccnepoBaHum

Fopos Hagbim obpasosaH B 1972 r. Ha mecTe pa-
bouero nocenKka, Kotopbin B 1967 r. 6biN cO34aH B Ka-
YyecTBe OMOpPHOW 6a3bl Ans ocBoeHuA MeaBeKbero
HedTerasoKoOHAEHCAaTHOr0O MeCTOPOXKAeHMUA. Pabounit
NMocesioK, B CBO oyepeb, BO3HUK HA MecTe CTaHLuMu
Hagbim xkenesHoi gopormn «4ym — Canexapg — WUrap-
Ka». OHa 6bina ocHoBaHa 22 anpena 1949 r. u 3a-
KOHCepBMpOBaHa B cepeanHe ceHTAbpa 1953 r. [16].
YncneHHoOCTb HaceneHua CTaHLMKu aoctmurana 8 Tbic. ve-
NoBEK, 04HAaKo K 1967 r Tam nNpoXKmBaau BCEro OKOA0
10 cement. Mo cocTosAHUIO Ha 1 sHBapa 2021 r. Hacene-

HUWe ropoga coctasnano 45 584 yenosek [17].
Ob6wan naowagb MyHUUMNANbHOrO 06pasoBaHMA
Hagbim coctasnseT 185 Km?, BK/loYas TeppUTOPUIO
OCHOBHOWM 4acCTW ropoja, NPOMbILINEHHYIO 30HY B pai-
OHe asponopTa M y4acCToK B palioHe Npuyana Ha peke
Hagbim (Tak HasbiBaemblit 107-11 KunomeTp). B faHHOM
uccnefoBaHUM paccmaTpUBaEeTCA TOJIbKO OCHOBHaA
yacTb ropoga naowaaplo 8,35 Km?, BKUalolasa ce-
NUTEBHYI0 TEPPUTOPUIO, TAE NPOXKUBAET NoJassaoLLee
60/IbLUMHCTBO HACeNeHnA, M NpUaeratoLLyo 30Hy pas-
MelLLLeHNA NPOMbILUNEHHbIX npeanpuatuii. CenntebHan
TeppuTopusa npeacTasnser cobor 19 KOMMNAKTHbIX
MUKPOPAMOHOB (MKp. — TPynmnbl XWblX AOMOB, Orpa-
HUYeHHble yanuammn) obuiei naowagabto 1,28 km? (8B
nccnenoBaHUMM paccmaTpmBatoTcs 18 MUMKpopaiioHoB,
TaK Kak MKp. 83 BK/OYAET TO/IbKO aiMUHUCTPATUBHbIE
34aHuA). 30Ha ManNoO3TaKHOW U WHAMBUAYANbHOM 3a-
CTPOMKM B CEBEPHOWM YacTW ropofa OTHOCUTCA K MKp.
Keaposas powa, nocenkam JlecHoi n duHckui (puc. 1).
Hagbim pacnonokeH Ha obocobneHHOM y4yacTke
(ocTaHUe) BTOpOI HAaANOMMEHHOKN Teppachl, CAOMKEH-
HOWM MecYaHbIMW TPYHTAMM, B HUMKHEM TEYEHUU OAHO-
MMeHHOM peku [18]. KAnMmaT — KOHTMHEHTA/bHbIM
cybapKTUUYECKUI C MPOAOIKUTENbHOM 3UMOW U KOPOT-
Kum netom. CpeaHeronosas TemnepaTypa Bo3ayxa
coctasnset —5,5°C. Tennbii ce30H ANTCA OKONO TPEX
MecALeB (c 7 MoHA No 4 ceHTAbPA) ¢ MaKCMMabHOW
CcpefHecyTo4YHOW TemnepaTypoi Bbiwe 12°C (cambliii
YKapKuUit Mecsl, — U0b CO CPeAHUM TeMnepaTypHbIM
Makcumymom 19°C). XonoaHbIM ce30H Mpojo/iKaeTcs
B cpegHem 3,7 mec (¢ 15 Hoabpsa no 5 mapTa) c MUHU-
ManbHOM CpeHeCyTOYHOM TemnepaTypon HuxKe —11°C
(cambili XonoAHbIA Mecsl, — SHBApPb CO CPEAHUM TeM-

ApKTUKa: 3Konorusa u aKoHomMmuka, T. 12, Ne 4, 2022



OueHKa obecrieyeHHocmu 3eneHol uHgpacmpykmypol xumeneli apkmuveckozo 20poda (Ha npumepe Hadsima)
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OTKPbIThIE 3eMeHble
NpocTpaHCcTBa

aoporu

peku

I E— OpmodghomonnaH, 2021/07/14

Puc. 1. O63opHas KapTa uccnegosaHHol Tepputopun: 1 — napk «Keaposas poua», 2 — napK Ky/abTypbl M oTabixa um. E. ®. Kosnoea,
3 — cKkBep oKoso BeuHoro orHs, 4 — cksep um. B. B. PemusoBa, 5 — cKkBep y rocTUHMYHOrO Komnnekca «HO6uneitHblit», 6 — 6ynbsap
Ha Habepe:Hoi1 um. C. A. Opyarkesa, 7 — naowaab um. B. B. CtpurkoBa (CKBep Ha niowaam Ana npoeBeaeHUs nNpasgHuKa oneHesoaa),
8 — 6ysbBap um. B. B. CTpukoBa, 9 — ckBep y loma KynbTypbl «[pometeii» (CKBep noKoputeneii cesepa), 10 — oseneHeHmne aonb Kom-
COMOJIbCKOI yA., 11 — ckBep CBATO-HUKONbCKOro Xxpama, 12 — cKBep y agMUHUCTPaL MK ropoaa, 13 — oseneHeHue BAONb AManbCKoi
yA. (PucyHoK aBTOpOB)

Fig. 1. Overview map of the investigated territory: 1 — Park “Cedar Grove”, 2 — Kozlov Park of culture and recreation, 3 — Square near
the Eternal Flame, 4 — Remizov Square, 5 — Square near the Yubileiny hotel complex, 6 — Boulevard on the Orudzhev Embankment,
7 — Strizhov Square (square on the site for the reindeer breeder’s holiday), 8 — V. V. Strizhov Boulevard, 9 — Square near the House of
Culture “Prometheus” (Conquerors of the North Square), 10 — Landscaping along the Komsomolskaya street, 11 — St. Nicholas Church
Square, 12 — Square near the city administration, 13 — Landscaping along the Yamalskaya street. (Figure by authors)

nepaTypHbiM  MUHUMYyMoM —27°C). CpefHerofoBoe BEpPXHOCTHO-T/eeBble, TaeHble  rneeso-audpdepeH-
KOJ/IMYECTBO OCAfKOB cocTaBnfeT 546 mm. CTpyKTypa uUMpoBaHHble U TopdAHMCTO-60N0THbIE NoYBbl. Pactu-
NOYBEHHOTO MOKPOBAa [0 Hayasa OCBOEHMA BKAOYANa  TelbHOCTb Ha TeppuTopuM roposa b6blia npeacTaBneHa
WNOBUANIbHO-}KEee31CTble NOoA30/bl, TYHAPOBble MO-  PEAKOCTOMHbIMM IMCTBEHHUYHO-6epe30BbIMU Necamu
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Tabnuua 1. XapaktepucTuka CHUMKOB AeTallbHOro YPOBHSA

CnyTHUK [daTta cbeMKku PaspelueHue, m/nukc. UpeHTtudumkarop
«WorldView-2» 2016/07/01 1,76 10500100052CF700
«WorldView-2» 2019/07/17 2,05 1030010095BFE200
«WorldView-2» 2020/07/20 1,83 10300100AA2ECDOO

C BKpanieHusmu enu (Picea sp.) n COCHbl CMBUPCKOM
(Pinus sibirica Du Tour) [13]. Y4yacCTKM ecTecTBeHHOM
pacTUTeNIbHOCTM B HACTOALLEE BPEMA COXPaHWAUCH
B npegenax ropoga B napke um. E. ®. Kosnosa n Kea-
poBoOl poule. 34ecb NPOM3PAcTaloT TakMe Mopoabl, Kak
6epesa (Betula sp.), nuctBeHHMUA cubupckaa (Larix
sibirica L.), enb (Picea sp.), cocHa cubupckasa (Pinus
sibirica Du Tour) u ap. KycTapHUKM npeacTasieHbl
msoi (Salix sp.), wunosHukom (Rosa acicularis Lindl.),
pabuHoi (Sorbus sibirica Hedl.). U3 Tpae npeobnaga-
0T ocokoBble (Cyperaceae), matTankoBble (Poaceae),
nonbiHb (Artemisia sp.), pomawka (Matricaria), opy-
BaHuMKKM (Taraxacum officinale F.H.Wigg.), wBaH-vyali
y3KonuctHblid  (Chamerion angustifolium L.), nuxma
(Tanacetum sp.).

MaccoBoe 03eNeHeHUE TeppuTOpMM ropofa npo-
M3BOOM/IOCH CUIAMU CaMUX KUTENel Ha MpPOTAXKEHUU
1980—1990-x ropos. WckyccTBeHHOe  03eneHeHue
B OCHOBHOM Be/IOCb BAO/b Y/AUL, U aBTOMOOWbHBIX
[0por, BO [ABOPax XW/blX AOMOB, a TaKXKe Ha Teppwu-
TOPUAX OKONO OBLLECTBEHHbIX 34aHWN M MAMATHbIX CO-
Opy:KeHUN. B HactosAwee Bpema Ha yauuax Hagbima
OOMMHUPYIOT Takue fepeBbs, Kak 6Hepesa nylwucras
(Betula pubescens Ehrh.), uBbl pa3sHbIXx BMAOB (cu3as,
yepHuU4Has, oéuankonuctHana) (Salix sp.), B MeHbluei
CTeneHn npeacTaB/ieHbl XBOMHbIE AepeBbA — JIMCTBEH-
Huua (Larix sibirica Ledeb.), cocHa (Pinus sibirica Du
Tour) u enb (Picea obovata L.).

Marepuansl u metToabl
[OnAa OuEeHKN npOCTPaHCTBEHHOrO pPaCnpoOCTpaHeHuA

U COCTOAHMA FOpOACKOﬁ PacCTUTENBbHOCTU  UCNOJIb-
30Banca MyﬂbTMMaCWTa6HHﬁ paa ANCTaHUMOHHbIX
AaHHbIX:

* 3KCTPALETa/IbHbIN YPOBEHb — CHUMKM C 6eCcnUnoTHO-
ro netatenbHoro annapata (BMJ/IA) c pa3speweHnem
13 cm/nnKc;

* BbICOKOZETa/bHblA YPOBEHb — CHUMKM M3 KOCMOCA
c paspeweHnem 0,4—2 m/nuKc;

* 0630pHbIN ypOBEHb — CHUMKM M3 KOCMOCA C paspe-
weHnem 30 m/nmnKc.

[Ona  coBmelleHMA PasHOPOAHbLIX AWCTAHUMOHHbIX
OaHHbIX 3—4 anpena 2021 r. npoBeAeHbl Ha3eMHble
reofesvyeckme M3MepeHus TOYeK MIaHOBO-BbICOTHOMO
obocHoBaHMA ¢ nomoubio GPS Trimble GeoXR. Cbhem-
Ka NpoBoAMach B pexunme nepenadr nonpasok B pe-
anbHom BpemeHu (RTK) ¢ 6a30B0oI CTaHUMM KOMNaHUK
«leopeTnka», yCcTaHOBNEHHON B LeHTpe ropoga. Bcero
NnoJiyyeHbl TOYHbIe 3HAYEeHUs (He Xy)Ke 2 CM B MnjaHe
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M NO BbICOTE) OOATOTbI, WWPOTbI U BbICOTbI 235 Touek,
KOTOpble WCMNO/Ib30BaNUCL A/ COBMELLEHUA reorpa-
duryecKkon NpmUBA3KKN BCEX AUCTAHUMOHHbIX AAHHbIX 3KC-
TPaZeTaNbHOro U BbICOKOAETANIbHOTO YPOBHEW.

Cvemka ¢ BMJIA «DJI Phantom 4 Pro 2.0» nposogu-
nacb 13—14 nona 2021 r. c BbicoTbl 250 m B nonyaexH-
HOEe BpemAa MpeMmyLLeCTBEHHO 6€3 NPAMOro CONHEYHO-
ro ocBeleHus (oA MUHUMM3AUMKN TeHEW OT BbICOTHbIX
34aHui). Bcero nonyyeHo 1844 ¢oTorpadum, no-
KPbIBAIOWMX BCHO  PacCMaTPUBAEMYLD  TEPPUTOPUIO
ropoga. B xoae 06paboTkn matepmanos aspodoTo-
CbeMKW B nporpammHom obopyaosanun (MO) AgiSoft
MetaShape Pro 1.6.3 nonydyeHbl opTodoTOonnaH c pas-
peweHnem 6,6 cm M LMdpoBas MoOLENb MOBEPXHOCTU
(DSM) ¢ paspeweHuem 13,2 cm. Kpome Toro, Ha ocHose
K/acca TOYEK «3eMHas MOBEPXHOCTb» MOCTPoeHa uud-
poBasa mogenb penbeda (DTM). Bbicota pactutenbHo-
CTM B npeaenax ropoga nojsyvyeHa MyTem BblYMTAHWA
DTM un3 DSM.

CHMMKM M3 KOCMOCA MOJIlyY4eHbl C KOCMMYECKOro an-
napata WorldView-2 ¢ nomouwpbto Polar Geospatial
Center (CLUA). [Ons wccnenoBaHUs MCMONb30BaUCh
TPU CHMMKa B nepuofd Hambosbllero Hakonnewus oéu-
TOMacChbl MPU MaKCMMabHbIX Yriax COMHEYHOro ocee-
weHusa (Tabn. 1). CHUMKM NpeacTaBieHbl B 3HAYEHUAX
oTparkeHHoM pagunaumm (reflectance), uto nossonser
HenocpeacTBEHHO MNPOBOAMTL PaCYeT HOPMA/SIM30BaH-
HOr0 OTHOCMTENbHOrO BereTauMoHHOro mHaekca NDVI,
KOTOpbI XapakTepusyeT obbem ¢UTOMAcCbl pacTu-
Te/NIbHOro NOKPOoBa.

MonyyeHne MacKu pacTUTENbHOCTM ropoAa OCHOBa-
HO Ha noaxofax 06BLEKTHO OPUEHTUMPOBAHHOTO Aelwund-
pupoBaHua (OBIA) [19]. MeToauka paboT BKAoYaeT
BbINO/IHEHME CNeAYOLNX OnepaLmii:

* cermeHTaLMA MCXOAHOro opTodOTONNAHA,
Horo ¢ BMJIA (8 NO Orfeo Toolbox 7.4);
pacyeT NDVI no kaxkgomy cHumry WorldView-2 (8 MO
ArcGIS 10.8);

pacuyeT 30HanbHOM cTaTUcTUKM NDVI gns Kaxgoro w3
nosyyeHHbIx cermeHToB (B MO ArcGIS 10.8), Bkatoyas
pacyeT cpefHero M MakCMMasibHOro 3HAYEHWUI;

pacyeT 30HA/NIbHOW CTATUCTUKU OTHOCUTENIbHOM Bbl-
COTbl PACTUTENbHOCTM A5 KaXKAOro M3 MoJlyYeHHbIX
cermeHTos (B MO ArcGIS 10.8);

KnaccuouKauma KOMOBUHMPOBAHHOTO M306parkeHua
(opTodoTonnaH n DSM) meToLOM ONOPHbIX BEKTOPOB
(SVM) B pamkax BbIGOPKM CErMEHTOB CO CpeaHVM
3HavyeHnem NDVI > 0,05 M OTHOCUTENIbHOM BbICOTOM
B MHTepBane 0,01—25 m (B MO SAGA GIS 7.8) [20];

nosly4yeH-

ApKTUKa: 3Konorusa u aKoHomMmuka, T. 12, Ne 4, 2022
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Puc. 2. ipesecHas pacTutenbHocTb HagbiMma: a — cKBep 0Kon0 BeyHOro orHsA, 6 — o3eneHeHue BAONb SIMasbCKOM yuLbl, ¢ — O3esieHe-
HUe BA0/Nb KOMCOMONBCKOIA yaunupbl, 2 — GynbBap Ha HabepexHoi um. C. A. OpyakeBsa, 0 — MapK KynbTypbl 1 oTabixa um. E. ®. Kosnosa.

(PoTo 10. A. MeukuHoit, nonb 2021 r.)

Fig. 2. Trees in Nadym: @ — Square near the Eternal Flamet, é — landscaping along the Yamalskaya street, ¢ — landscaping along the
Komsomolskaya street, 2 — boulevard on the Orudzhev Embankment, 0 — Kozlov Park of culture and recreation. (Photo by Yulia Pech-

kina, July, 2021)

Mpn KnaccuduKaumm BbIAENANUCH: NECHasa pacTu-
TENbHOCTb, JIYyroBasi PACTUTENbHOCTb (ecTecTBeHHas),
rasoH, acdanbT, KpbilX OOMOB (1A KakAoro useTa
KpbIl OTAENbHbIM Knacc), Mecok, AeTCKMe MNOoWaaKK.
Cbop nosieBbIX 3TaNOHOB AN KnaccuduKaumm BbINo-
HeH B utone 2021 r. B KayecTBe TecCTOBbiXx 06bEKTOB
6b1nn BbibpaHbl KegpoBas poua, napk um. E. d. Kosno-

Ba, CKBEPbl OKOMO NamsATHWKA «BeyHblli oroHb», CBATO-
HWKONbCKOrO Xpama, HacaxgeHwa BAONAb AManbCKol
n Komcomonbckoi yauy, (puc. 2). FeoboTaHuuyeckune
OMUCaHWA BbINOJIHANUCL COrNacHo metoauke [21]. Ons
OLeHKM BMOOBOr0 COCTaBa Ha TEPPUTOPUWM MapKa MM.
E. ®. KosnoBa u KeppoBoW polM 3aKAa4blBAAUCDL
npobHble naowaakm 25x25 m (Mo 5 Ha KarKablii 06b-
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rpaHuua Hagbima
I pactutenbHOCTb
Corona KH-4a©NGA, 1968/08/21

L1

0 500 m

aHuua Hagbima
s malle 0 500 m

I pactutenbHocTe | | |
Opmoghomonnan, 2021/07/14

Puc. 3. UameHeHUA pacTutenbHoro nokposa Hagbima 3a 1968—2021 rr. (PucyHOK aBTOpOB)
Fig. 3. Changes in the vegetation cover of Nadym for 1968—2021. (Figure by authors)

ekT). Mpu obcnefoBaHNN YAUL, U CKBEPOB YYUTLIBANIUCD
[EepeBbs U KyCTapHMKW Ha Bceil niowaau. Bcero onu-
CaHO OKOMO 3 TbIC. 3K3EeMMAAPOB AEPEBLEB U KyCTap-
HUKOB. OUEHKa TOYHOCTM Kaaccudukaumu (noctpoeHue
maTpuubl owmnbok) nposogmnack B SAGA GIS 7.8.

OnAa OUEHKM UCXOOHOW NNowagn PacTUTE/IbHOCTU
B npeaenax ropoga Mcnosb3oBasacs cHUMOK Corona
KH-4a (maTta cbemku 21 aBrycta 1968 r.; ngeHTUdU-
Katop DS1104-2217DA034_34 b) c paspeleHuem
2 m/nuKkc (uctouHmk — https://earthexplorer.usgs.
gov/). AHanM3 CHMMKA TaKXe npoBOAM/ICA METOAO0M
OBIA — Ha nepBOM 3Tane BbINOJAHEHA CermeHTaumaA, Ha
BTOPOM MyTEM BW3yanbHOro AewndpupoBaHna Bblae-
JIeHO YeTbipe KJjlacca MOBEPXHOCTWU: MECOK, pacTUTesib-
HOCTb, BOAHblE OB6BLEKTbI, AHTPOMOreHHble COOPYKEHUA
(BKkAtOYan goporu).

OueHka anHamukm NDVI ana scero ropoaa B ue-
NIOM  BbINO/IHAMACb Ha OCHOBE apxmBa  AaHHbIX
Landsat ¢ nomoubto o6nauHon nnatdopmbl Google
Earth Engine (https://developers.google.com/earth-
engine/tutorials/community/landsat-etm-to-oli-
harmonization). 3HaueHna NDVI paccumtaHbl ¢ 1985
no 2021 rr. gna netHero nepuoga (c 1 urona no 28 as-
rycTa Kaxgoro roga).

[paHuLbl MMKPOPAMOHOB U OTKPbITbIX 3€/1EHbIX MPO-
CTpaHCTB Hagbima nonyyeHbl nytem oumdpoBKM reHe-
panbHOro nnaHa ropoga [22] M AOCTYMHbIX 3/1EKTPOH-
HbIX KapT [23; 24].

Onsa nonyyeHua AeTanbHOW KapTbl MJOTHOCTM Hace-
NIeHMA Ha OcHoBe opTodoTonnaHa bbian oundpoBaHbl
BCE JKW/Ible CTPOEHUSA (MHOrO3Ta)KHble, Masio3TaXKHbIe
M WHOMBMAYyaNbHble) B MNpegenax paccMaTpuBaemon
Tepputopum ropoaa. [nAa KaxAoro CTPOEHWA ¢ no-
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MOLLbO CcrpaBoYHoi cuctembl TMC KX (https://dom.
gosuslugi.ru/#!/houses) nosiyyeHbl 3HaAYEHUE KUIOM
naowaan v Apyras cnpaBoyHas UHPopmaumsa (rofg
NMOCTPOWKM, afpec, 3TaxKHOCTb, 06LWas naowanb, co-
ctosHMe u ap.). Munaa nnowanab nepecymTbiBanach
B KONWYECTBO KUTeNel Ha OCHOBE HOPMATUBHOM
1 cnpaBoYHoM MHGopmauun [25] u3 pacyerta:
* 20 m? Ha 1 yenoBeKa B MHOTOKBapPTUPHbIX AOMAaX;
*60 M2 Ha 1 uyenoBeKa B YaCTHbIX JOMax.
MpoCTpaHCTBEHHbIN aHa/M3 pe3ybTaToB Kaaccudu-
KauuMuM M KapTbl MJIOTHOCTM HAceNeHWA, a TaKKe Co3-
JaHWe WTOroBbIX KapT BbINOAHAAMCL € nomolubio MO
ArcGlIS 10.8.

Pe3ynbTaTbl MCCNegoBaHUM

Pe3ynbTaTthl AewnbpUpoBaHUA PA3HOBPEMEHHbIX
CHMMKOB MOKa3a/su, YTo obuwaa naowasb pacTuTesnb-
HOCTM Ha Tepputopum Hagpima ¢ 1968 no 2021 rr.
coKpaTtunacb Ha 34% (c 425,71 po 280,1 ra) (puc. 3).
Hanbornbliee coKpalleHue 3e/1eHbIX NMPOCTPAHCTB OT-
HOCUTCA K Nepuoay aKTUBHOIO CTPOMUTENbCTBAa FOpo-
na ¢ 1981 no 1990 rr. (puc. 4). AMHammMKa MHAOEKca
NDVI Ha doHe AMHAMMKKN CTPOUTENbCTBA NOKA3bIBaET,
yTo ¢ 1991 r. nocne 3aBepLUEHMA OCHOBHOrO Nepuoaa
obycTpoiicTBa roposa HavyasnoCb NocTeneHHoe BOCCTa-
HOB/IEHWE pacTUTeNbHOCTU, Habatogaemoe ¢ 2000 . no
HacTosAwee Bpemsa (puc. 5).

Monesble reoboTaHuyeckne obcnegoBaHusa no-
Ka3anu, 4YTo COBPEMEHHbIV BWUAOBOW COCTaB 3e/1eHblX
HacaXKOAeHUN uccnesyembiXx OOBEKTOB nNpeacTaBieH
14 Bupamn 13 11 pogos, 6 cemelicte n 2 otaenos. Cpe-
OV [epeBbeB WM KYCTapHUKOB Ha 0b6cnefoBaHHbIX 06b-
eKTax oTMevatoTcA bepesa nywuctas (Betula pubescens

ApKTUKa: 3Konorusa u aKoHomMmuka, T. 12, Ne 4, 2022
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Puc. 4. dotorpacdumn Hagbima 1980-x rogos. UctouHuk: https://pastvu.com

Fig. 4. Photos of Nadym in 1980s. Source: https://pastvu.com
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Puc. 5. intHamuKa ctpoutenbcrsa xuibix aomos Hagbima u guHamuka NDVI B npepenax ropoaa ¢ 1984 no 2021 rr.

(PucyHOK aBTOpOB)

Fig. 5. Construction dynamics of residential buildings in Nadym and dynamics of NDVI within the city from 1984 to 2021.

(Figure by authors)

Ehrh.), 6epe3a nosucnaa (Betula pendula Roth.), enb
cnbupckan (Picea obovata L.), nucTBeHHULA cMbupcKas
(Larix sibirica Ledeb.), cocHa cubupckana (Pinus sibirica
Du Tour), cocHa obblikHOBeHHan (Pinus sylvestris L.),
ocMHa 0b6bikHOBeHHaa (Populus tremula L.), nBa (Salix
sp.), pabuHa cubupckasa (Sorbus sibirica Hedl.), onbxa
(Alnus), yepemyxa obbikHOBeHHan (Padus avium Mill.),
MOMK¥KEeBeNbHUK 0BbIKHOBEHHbIN (Juniperus communis
L.), wmnoBHUK uranctbiit (Rosa acicularis Lindl.), xumo-
nocto (Lonicera sp.).

MpoCTpaHCTBEHHOE  pacnpefeneHue  pPacTUTeNbHO-
CTM B ropofie OT/IMYaeTcs HepaBHOMEPHOCTbIO (puc. 6).
Bonee BbicOKMe 3HauveHua NDVI M BbICOTbI pacTUTENb-
HOCTU XapaKTepHbl A/ 3anafgHOW U CeBepHOW yacTei
ropofa. 3ToOMy CrnocobCcTByeT MNpexae BCero Haauuve
Y4YaCTKOB eCTeCTBEHHOM pPacTUTeNbHOCTM BAONb 3a-
naZHOM rpaHuLbl, @ TaKXKe OTHOCUTE/IbHO KpPYyrHble 3e-
NeHble 30Hbl — napk um. E. ®. Ko3nosa u Kepposasn
powa. B BOCTOYHOI YacTM ropofa MNPOEKTUBHOE Mo-
KPbITUE PACTUTENbHOCTBIO CYLLECTBEHHO HUXKE 3a cyeT
NJIOTHOM KW/OM 3aCTPOMKM U HAIMUYMA NPOM3OHbI. YBe-

imyeHne GUTOMACCbl MOMKHO OTMETUTb TO/IbKO BZAOJIb
BOCTOYHOW rpaHunLbl.

Mpu 6onee aeTanbHOM PACCMOTPEHUM MOXKHO Bblae-
NUTb ABE KaTeropum OOBLEKTOB 3e/1eHON MHOpPACTPyK-
TYpbl — OpraHW3oBaHHble 3e/ieHble MPOCTPaAHCTBA
M MWKPOPAMOHbI KOMMAKTHOFO MNPOXMBAHUA MECTHbIX
Kutenen.

Cpegyn OpraHM30BaHHbIX OTKPbITbIX 3€1eHblX MNpPo-
CTPAHCTB MOXHO BbIAEINTb TPU FPyNMbl:

* HebonblME MNPOCTPAHCTBA C BbLICOKMMW 3HAYEHWUA-
mu NDVI (0,45—0,5): ckBep y BeuyHOro orHs, 30Hbl
o3enieHeHnss BAOAb Komcomonbckon M Amanbckoi
yavy, ckeepbl KO6uneiiHbli, um. B. B. Pemunsosa, MNo-
Koputenein CeBepa M y CynepmapKeTa CTPOUTEsIbHbIX
MaTepuanos;

KPYMHble MPOCTPAHCTBA CO CPefHUMM 3HAYEHUAMU
NDVI (0,4—0,44): napk um. E. ®. Kosnosa n Keapo-
BaA powa;

HeboNblIMe NPOCTPAHCTBA CO CPEAHUMU U HUSKUMU
3HayeHnamun NDVI (0,16—0,39): ckBep y HuKonb-
CKOro xpama, Mkp. 8a (6e3 cksepoB um. B. B. Pe-
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musoBa u «lpometei»), BynbBap M NAOWaALb WM.

B. B. CtpuoBa.

[Ona Kunbix MUKPOPAMOHOB XapaKTepHO A0BOJIbHO
paBHOMepHOe CHUXKeHue 3HayeHuit NDVI (ot 0,43 —
MKp. 2a 80 0,25 — MKp. 18) 1 BbICOTbI PacTUTE/IbHOCTHU
(015,35 — MKp. 26 o 1,41 m — MKp. 56) (Tabn. 2). OT-
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Puc. 6. Pacnpeaenenue 3HaueHuit NDVI (a) u BbicoTbl pactutenbHocTy (4) no Tepputopum Hagbima. (PUcyHOK aBTOpOB)
Fig. 6. Distribution of NDVI value («) and the vegetation height (#) over the territory of Nadym. (Figure by authors)

yacTu 34ecb HabogaeTcs cBA3b CO CpesHUM BO3pac-
TOM AOMOB MUKpOpaloHa — Yyem cTaplle AOoma, TeM
Bbllle [0NA APEBECHOW PAaCTUTE/IbHOCTU C BbICOKMMU
3HayeHmamum NDVI. B aTom nnaHe BnosHe 3aKoHomep-
HbIMW ABNAKOTCA HU3KMe 3HaYeHuAa NDVI mkp. 13 (0,18;
cpeaHnAA BbicoTa pactuTenbHocTn — 0,28 m). CpeaHuit

Tabnuua 2. CTaTucTMKa MO XUJlbIM MUKpOpanoHam

CpeaHun
YucneH- | CpegHee | CpegHss BbicoTa
- Mnowaab,) BO3pact Oons
MwukpopanoH HOCTb | 3Ha4YeHue | paCTUTENIbHOCTH,
ra OOMOB (rof - pacTuTenLHOCTH
M Xutenemn NDVI M
NOCTPOMKH)
2a 6,59 1981 1411 0,43 4,56 0,42
4 7,38 1974 1634 0,41 4,86 0,40
DUHCKNIN Nocenok 2,67 1984 243 0,40 4,98 0,54
26 6,65 1980 1524 0,39 5,35 0,46
JlecHol nocenokK 14,00 1990 932 0,38 4,65 0,29
5a 4,47 1976 1194 0,36 2,45 0,27
4a 3,19 1987 591 0,35 3,79 0,40
7 14,24 1983 4371 0,34 3,52 0,40
7a 9,73 1979 2644 0,33 3,20 0,34
6 4,45 1979 1063 0,33 2,36 0,27
8 6,52 1981 1400 0,33 2,91 0,25
56 4,17 1976 1371 0,32 1,41 0,29
482 ApKTUKa: 3KONOrus U IKOHOMMUKa, T. 12, Ne 4, 2022
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OkxoHyaHue mabin. 2

CpegHun
YucneH- | CpegHee | CpegHss BbicoTa
. Mnowapb, BO3pacTt Dons
Mwukpopa#roH HOCTb | 3HaYeHWe | pacTUTENBLHOCTH,
ra [OMOB (rop . pacTuTenbHOCTU
N Xuteneu NDVI M
NMOCTPOMKM)
3a* 5,04 1996 904 0,32 2,12 0,20
3 1,69 1978 441 0,32 3,66 0,30
9 ** 23,57 1984 7454 0,30 2,00 0,29
Kenposbliit 13,13 2012 1582 0,28 2,70 0,25
17 2,17 1990 759 0,28 3,83 0,30
11 18,55 1988 5424 0,28 1,95 0,29
10 25,14 1990 9985 0,26 1,74 0,25
18 13,81 1995 4194 0,25 1,60 0,18
13
N 21,21 2018 3459 0,18 0,28 0,09
(«OAMMMUIACKIMIN»)

* Bk/itoyan ckeep um. tOpua Tonuesa.

** Bkntoyan 6ynbBap no JIeHMHIPaLCcKOMYy NMPOCNeKTy W BynbBap Ha yauLe 3Bepesa.
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I 3eneHble npocTpaHcTBa

Puc. 7. CpaBHeHMe BbICOTbI 3e/1eHbIX npocTpaHcTs (a) u NDVI (6). (PucyHok aBTopoB)
Fig. 7. Comparison of the height of green spaces () and NDVI (4). (Figure by authors)

BO3pacT AOMOB 34€eCb COCTaBAAET TpW rofa, paboTbl no
03€/IeHEHNI0 MPUAOMOBON TEPPUTOPUM 3aKOHUYUIUCH
8 2020 r., a 60blas YacTb TEPPUTOPUM MUKPOPANOHa
Nno COCTosHMIO Ha uionb 2021 r. npeacTtasnana cobow
CTPOUTE/IbHYIO MOLLLAAKY.

CpaBHeHMe ABYX ONUCAHHbIX TUMOB YY4aCTKOB B LLE/IOM
NOKasblBaeT, YTO OTKPbITbie 3e/ieHble MPOCTPaHCTBA
[OCTOBEPHO OT/IMYAOTCA OT MUKpOpanoHoB bonee wu-
POKMM AMana3soHOM BbICOT PaCTUTENbHOCTU (NpWU 3TOM
cpeaHue 3HaYeHMA COMOCTaBMMbI), @ TaKkKe 6oNbLMMM
3HayeHnam NDVI (cpegHum n meamaHHbIm) (puc. 7).

PacyeTbl NoKasanu, 4To 06L,aa BMECTUMOCTb KUbIX
CcTpoeHuit Hagpima, HaxoAMBLUMXCA B SKCNyaTauum Ha
1 Hoabpa 2021 r., coctaBmna 52 580 noTeHUMaNbHbIX

KUTeNen, 4To HeCKONbKO MpeBbilaeT Tekyllee opuum-
a/lbHOE 3HaYeHWe YMCNeHHOCTU HaceneHus (45 584 ye-
/I0BEKa), HO COMOCTaBMMO C MWKOBbIM MOKasaTesnem
1989 r. (52 586 yenoBek). YuuTbiBas MOCTOAHHYIO Tpy-
[0BYIO MUTpaumio (BaxTOBMKMK, Ce30HHbIe pabouune), mbl
[0MnycKaem, YTO MOJIyYeHHOE pacyeTHoe 3HavyeHue no-
TEHUMaNbHOW YMCNEHHOCTU MOXKeT OTAMYaTbcA He 6o-
nee yem Ha 5% OT peasbHOW YUCNEHHOCTU HacesneHusA
ropoaa B 2021 .

AHanu3  JOCTYMHOCTM  OTKPbITbIX  3e/eHbiXx Mpo-
CTPAHCTB MOKa3blBaeT, 4YTo 3a npegenamu 6bydepHoi
30Hbl B 400 M BOKpPYr HWMX OKasbiBaeTcA TonbKo 12,1%
noTeHUManbHoro HaceneHua (6364 udenoseka), NOKa-
JIM30BAHHbIX MPEUMYLLECTBEHHO B FOrO-BOCTOYHOM Ya-
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Puc. 8. MoKa3saTtenb A0CTYNHOCTM 3€/1eHbIX MPOCTPAHCTB U «3e/1IeHOCTU» (06ecneyeHHOCTU PacTUTENIbHOCTLIO) MUKpopaiioHoB Hagbima.

(PucyHoK aBTOpOB)

Fig. 8. The indicator of the availability of green space and “greenness” (provision of vegetation) of microdistricts of Nadym. (Figure

by authors)

cT1 ropoga. MNpw 3Tom ecin paccmatpusaTb Haubonee
KpynHble 06beKTbl (NapKk nm. E. ®©. Kosnosa u Kegposas
polua), To B WAroBoM AOCTYNMHOCTU OT HUX NPOXKMBAET
37,9% noTteHumanbHoro Hacenewua (19 918 venosek)
(puc. 8).

ObecneyeHHOCTb 3e/1eHbIMW  MPOCTPAHCTBAMWU  BHY-
TPY MUKPOPANOHOB («3e/1eHOCTbY») MOXKHO MPEACTaBUTb
B BuAe nokasatena GM cneaytowmm obpasom:

GM =100 NDVI,... H Veg,... PG 7 (1)

PM

raoe NDVI . — cpegHee 3Hadenne NDVI B npeaenax
MuKpopaiioHa; H Veg . —— cpeaHee 3HayeHue BbiCO-
Tbl PacTUTENIbHOCTU B Npefeniax MuKpopalioHa; PG —
[ONs 3eNeHOW  pacTUTeNbHOCTM B 06uWel naowaau
MWKpopaoHa; PM — obuwasa noTeHuuanbHas yYncieH-
HOCTb XUTeselt MMKpPOpanoHa.

CpepgHasa obecneyeHHOCTb 3e/1eHbIMM MPOCTPaHCTBa-
MW B npegenax MUKpPopamoHoB coctasuna 4,8. Makcu-
ManbHbIN MOKasaTenb B MKpP. «PUHCKUI NOCeNoK» CBA-
3aH C HW3KOM MNOTHOCTBbIO KUTENel U 3HAUYUTENbHbIM
Bo3pactom AomoB (puc. 9). MUHMManbHoe 3HayeHue
GM B MKp. 13 («ONMMNUIACKMIA») CBA3AHO C MIOTHbIM
pacceneHMeM B MHOFO3TaXKHOM 3acTpolike Ha ¢oHe
NPOAO/IKEHUS  CTPOUTENbHBLIX pPaboT. 3HayeHua GM
n3meHaAoTca B npegenax ot 0,1 go 9,1. Mo Bcel Bu-
OAMMOCTU, ABHbIN AedUUMT 03eneHeHMA onpeaenseTca
3HavyeHnamn GM meHee 2, 4TO noAaTBepXAaeTcA Ha-
3eMHbIMM  HabNOAEHUAMU B MUKPOPAWOHAX ropoaa.
Mpu TaKMX 3HAYEHUAX BHYTPU MMUPOPANOHOB MpaKTUye-
CKM OTCYTCTBYET pEeBECHAsA PAaCTUTE/IbHOCTb, @ ra30Hbl
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HaxoAATCcA B YTHETEHHOM COCTOAHUK. MNoKasaTenb GM
XOPOLUO COOTHOCUTCS C Aoel aepeBbeB (pacTuUTenb-
HOCTb Bblle 2 M) BHYTPU MUKPOpPaKMoHoB (cm. puc. 9),
4YTO NO3BO/IAET MCMNOb30BaATb €ro Npu paspaboTke pe-
KOMEHAALMI No 03eNeHeHnt0. B nepByto ouepeab o3e-
NeHeHue TpebyeTca B TeX MUKPOpanoHax, rae HU3Komy
3HauyeHWto GM cooTBeTCTBYET HU3KaA [0/1A [ PEeBECHOM
pactuTenbHocTn (MKp. 3a, 56, 6, 8).

Auckyccusn

B Hagpime, Kak M B LEIOM B POCCUIACKOM ApKTUKe,
nogasnswollee 6HONbWMHCTBO TFOPOACKOrO HaceneHus
COCTaBAAT /OAM, npuexaBlume u3 6osee HXKHbIX
PErMoHOB CO CNOMMBLIMMUCA OCOBEHHOCTAMM  3KO-
IOTMYECKOM KynbTypbl. Hanuuuve passutoli 3eneHoi
MHPPACTPYKTYpbl, BK/IKOYaloWen MNapKu, CKBepbl, Ha-
caXAeHua BO ABOpPax W BAO/b [OPOr, BbINONHAOLLEN
Ba)KHble 3KONOrMYeCcKMe, peKpeaLnoHHble U 3CTeTu-
yeckne QGYHKUUK, ABAAETCA ANA HWUX OAHUM U3 cybb-
eKTUBHbIX KpUTepueB KayecTBa u3Hu. Mutenm Ha-
AblMa BOCMPUHUMAIOT TFOPOACKME MapKU B KauyecTse
MHOFOQYHKLMOHAbHbIX LEHTPOB MNPUTAXKEHWUA, KOTO-
pble obecneunBaloT KOMGOPTHbIE YCNOBMA ANA OTAbl-
Xa, OOLLeHUs, 3aHATUI CNOPTOM, Urp AeTei, MPorysioK
C cobakamu W ApYyrux 3aHATUNA, WIPAKOLMUX BaXKHYHO
ponb B gocyre [11].

B pa3sutuM ropoackol cpeabl Hagbima MecTHble
opraHbl CaMOynpaB/eHUs OPUEHTUPYIOTCA Ha pAg, Hop-
MaTMBHbIX AOKYMEHTOB, B KOTOPbIX CpeAn NMpUOpUTETOB
YNOMMHaeTcA Co34aHne HOBbIX CKBEPOB W annem, a Tak-
e 06YCTPOWCTBO MMEILLMXCA MapKOB M MPUAOMOBbIX
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Fig. 9. The share of woody vegetation in relation to the GM value for the microdistricts of Nadym. (Figure by authors)

TeppuTopuii [26; 27]. Becero B xo4e UccneaoBaHUsA Bbl-
OeNeHbl CNeayoLLme TUMbl 3e/1eHbIX MPOCTPAHCTB:
* napku (Napk KyabTypbl 1 oTabixa um. E. ®©. Ko3nosa,
napk «Keaposas pouia»);
CKBepbI (CKBEp y NamMATHUKA «BeYHbIN OroHby», CKBep
um. B. B. Pemusosa 1 gp.);
JIMHElHbIe U rPyNnoBble NocagKku BAONMb YAUL,
rpynmnoBble U IMHeNHbIe NOCAaZKMN B KUbIX ABOPAX;
rpynmnoBble NOCaZKNU Ha TeppPUTOPUM OBLLLECTBEHHbIX
N afMUHUCTPATUBHbIX YUPENKAEHUN;
rpynnbl M3 OEPEeBbEB W KYCTAPHWKOB, PACMONOMKEH-
HbIX B6/IM3M NAOWAAOK, BAONb AOPOXKEK HA OTKPbITbIX
y4YacTKax rasoHa;
conmTepbl (OAMHOYHbIE 3K3eMNAApPbl AepeBbes, pas-
MeLLaeMble Ha OTKPbITbIX y4acTKax, Yy MepeKkpecTKos
[OPOXKEK ra3oHOB);
poKapuit (4acTb 03e/NleHEeHHON TeppUTOpPUK, rae rnae-
HYIO PO/Ib UTPAIOT Pa3MeLLeHHble KaMHM PasHOro pas-
Mepa; TaKOW POKApWM PACnoOKEH Ha MepecevyeHun
ynnu KomcomonbcKoi 1 3BepeBa);
KNYyMObl, ra30HbI.
OCHOBHbIMM O0bBbEKTaMWM 3eN1eHON UHPACTPYKTYpPSI
Hagbima ssaaotca napku um. E. ®. Kosnosa n «Kegpo-
BaA powa». BBMAY aHTPOMOreHHbIX Harpy3oK 1 nameHe-
HUIA MUKPOKIMMATUYECKMX OCOBEHHOCTEN COXpaHeHue
Ha WX TEPPUTOPUMN eCTECTBEHHOW PaCTUTENbHOCTM Tpe-
byeT psga crneumanbHblx mep. Hanpumep, Ha oTaeNb-
HbIX y4acTKax napka um. E. ®. Kosnosa, rae npouspac-
TAlOT IMCTBEHHUUA cubupckaa (Larix sibirica L.), cocHa
cubupckan (Pinus sibirica Du Tour) u 6epesa (Betula
sp.), HabnoJaeTca OrosieHMe KOPHEBOM CUCTEMbI W3-
33 BbITaNTbiBaHWA TPOMMHOK nocetuTenammu [12]. Ha
HEKOTOPbIX 3K3eMnApax COCHbl CUBUPCKON ObOHapy-
JKEHbl anoTeuun Bo3byaAMTeNs WioTTe OO6bIKHOBEHHOrO
(Lophodermium seditiosum) — rpubkoBoro 3abonesa-
HWSA, NopaKatoLero XBolHble pacteHuma [12].

B AaHHOW paboTe Mcno/sib30BaNoCb KOMOUHMPOBAHME
matepunanos cbemkun ¢ BIMJ/IA U KOCMUYECKMUX CHUMKOB.

[aHHble ¢ BMNJIA obecneunnu nosnyvyeHne Hambonee
OEeTaslbHOWM MAaCKU PacTUTENIbHOCTU U onpejenieHve ee
BbICOTbl, @ KOCMMWYECKMEe CHUMKM Mo3BOMAM cobpaTb
CTAaTUCTUKY O COCTOSIHUM PACTUTESIbHOCTM 33 HECKOJb-
Ko nieT. MpumeHeHue BMA npu cobnogeHum mep bes-
0OMacHOCTM — A0CTaTOYHO 3PPEKTUBHBINA METOS, OLLEHKM
BMAOBOro pasHOObpasnMa M MOHWUTOPUHIA FOPOLCKOM
pactutenbHocTM [28]. Mo cpaBHeHWIO ¢ AaHHbiMM [133
CBEPXBbICOKOrO paspelueHna wucnosb3oBaHue BIJ1IA
MOBbIWAET TOYHOCTb W AOCTOBEPHOCTb pPe3y/bTaTos
KapTorpadmpoBaHma u AewmndpupoBaHMA FOPOLCKOM
pactutenbHoctn [20]. B HacToswee Bpema Ha BIMJA
YCTaHaB/AMBAOTCA He TO/NbKO GOTOKamepbl, HO U cre-
LMaNM3MPOBaHHblE MYyNbTUCMEKTPasibHble M TenaoBble
CEHCOpbI, a Takxke nmMaapbl [29], yTo obecneunsaeT no-
Nly4yeHue AeTaNbHbIX TEMAaTUYECKUX KapT BereTalnmoHHbIX
nHaekcos. Kak nokasbiBatoT nccnegosanus [30], nHaekc
NDVI, nony4yaembii Ha OCHOBE AUCTAHUMOHHbIX AaHHbIX
CO CBEPXBbICOKMM paspelleHnem, He TOJIbKO OTparkaeT
obuLyto buomaccy pacTUTENIbHOCTM, HO U Koppenupyet
¢ 6BrodPpuUsnYECKMMM NOKA3aTENAMM MOYBDI.

Mpu  perynsspHOM MOHUTOPWHIE 3eNeHbiX Mpo-
CTPAHCTB ropoZa C MCNONb30BaHMEM AUCTAHLMOHHbIX
METOL0B MOSABAAETCA BO3MOMHOCTb COCTaBUTb Je-
Ta/IbHbIA 3KOJIOTMYECKUIA aTaac ¢ NoApPobHbIM ONUcaHu-
eM pPacTUTeNbHOCTU A5 UCMO/Ib30BaHUA B FOPOLCKOM
N1aHUPOBAHMUM U MPU YTOYHEHUM MIAHOB PaA3BUTUA OT-
KPbITbIX MPOCTPAHCTB.

BbiBOAbI

NccnepoBaHma nokasbiBaloT, 4To Hagbim — ycnew-
HbIA MpUMep PasBUTUS TOPOACKOM 3eneHon UHopa-
CTPYKTYpPbl B CAOXHbIX NPUPOAHO-KAMMATUYECKUX YC-
nosmAx ApPKTUKK. ITO NOATBEPXKAAETCA HEYKNOHHbIM
poctom uHaekca NDVI ¢ 0,22 B cepeauHe 1980-x ro-
n0B (Bpemsi akTuBHoOro crtpomutenscrtea) go 0,37 B Ha-
cTosAlee Bpems (nepuog niaHOMEPHOro O3e/1eHeHUA
Ha poHE CMATYEHUNA KNMMATUYECKUX YCOBUN).
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B ApKTUKe

Hay‘-lele uncecneposaHuAa B ApKTMKe

MpocTpaHcTBEHHOE  pacnpeaeneHne  pPacTUTeNbHO-
CTM B ropoge OT/INYAeTCA HepaBHOMEPHOCTbl. Bbl-
OeNeHbl [Be OCHOBHbIX KaTeropum obbeKToB 3es1eHoW
MHOPACTPYKTYPbl — OTKPbITbIE 3€/1IeHble MPOCTPaHCTBA
MU KUAble MUKPOPaMOHbI, KOTOPble XapaKTepusyoTcs
CXOOHbIMM NOKa3aTeNIAMU CpefHEen BbICOTbl PACTUTESb-
HocTu (3,35 1 3,04 M COOTBETCTBEHHO), HO OT/IMYalOTCA
no cpeaHemy sHadeHuto NDVI (0,45 n 0,33 m cooTseT-
CTBEHHO). Cpean »KUAblX MUKPOPANOHOB BMOJIHE O4e-
BUAHO MNPOABASAETCA MNOJOXKMUTENbHAA CBA3b CpegHero
BO3pacTa AomoB M 6onee BbicOKOro 3HayeHusa NDVI
(AManasoH 3HayeHwit Konebnetca B npegenax ot 0,18
0o 0,43). B xoae paboTbl NpeanoskeH nokasatesnb obe-
CMEeYEeHHOCTM 3e/eHbIMM  MPOCTPAHCTBAMMU  KUTenel
BHYTPM MWKpopairoHoB (GM), yumTbiBalowmMii cpeaHee
3HayeHne NDVI, cpeaHiolo BbICOTY pPacTUTENIbHOCTH,
OO0 3e/1eHON PacTUTENIbHOCTM U 06LLyl0 NOTeHLManb-
HYIO UYMCNEHHOCTb XWUTesNel MUKpopalroHa. B uenom
nokasatens GM npAmo NponopuMOHaneH BbiCOTe pac-
TUTENIbHOCTM M 06PaATHO MPOMOPLMOHANEH MIOTHOCTU
HaceneHun. AHanAM3 MoKasan, 4YTo BGO/bLWARA 4YacTb Ha-
cenenva (okono 90%) NpoXMBaeT B LWAroBoW AOCTyM-
HOCTM OT OTKPbITbIX 3€/1eHbIX MPOCTPAHCTB (Ha paccTo-
AHUU He 6onee 400 m).

OnpoboBaHHaA B Xxo4e WCCNeAOBaHWA MeToAMKa
KOMMIEKCHOTO  UCMO/Ib30BaHUA KOCMMUYECKMX CHUM-
KOB CpefHero WM CBEPXBbICOKOTO paspelleHns, Cbem-
Ku ¢ BIMJIA, noapobHoro KapTorpadupoBaHUsA MKUbIX
OOMOB U MOJIEBbIX re0b60TaHUYECKUX OMMCAHUIN MOMKET
ObITb MCNO/Mb30BaHa MpU AeTaslbHOM aHaAu3e CoCTos-
HWA 3eneHOoW MHOPACTPYKTYpbl APYrUX roponoB cesepa
3anagHo Cubupu. OueHka obecrneyeHHOCTU 3eneHOM
MHOPACTPYKTYPON QPKTUYECKMX TFOPOAOB OYEHb BaXK-
Ha NpU rPagoCTPOUTENBHOM MIAHMPOBAHMMK, NO3BONAA
B MOJIHOM Mepe y4yecTb PernmoHasibHble 3KOA0ornYeckue
NOTPEeHbHOCTU MECTHbIX KUTeNel C Yy4eTOM HeoAHOpPoA-
HOCTW UX pacnpeneneHuns.

MccnepoBaHue BbINOMIHEHO NpW GUHAHCOBOM noa-
nepxke POOU B pamKax HayyHoro npoekta Ne 20-
55-71004, roc3agaHma TIOMEHCKOro Hay4YyHoro LeHTpa
Cubupckoro otgenenns PAH Ne 121042000078-9,
a TaK)Ke B paMKax peanunsaumm Hay4yHo Tembl Poccnii-
CKOro rocyaapCTBEHHOro yHMBepcutetTa HedTM U rasa
um. N. M. TybKkuHa.
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Haquble uncecneposaHuAa B ApK‘I’MKe

bu6nuozpaguyeckoe onucaHue AdaHHol cmambu
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ASSESSING THE AVAILABILITY OF GREEN INFRASTRUCTURE TO
RESIDENTS OF AN ARCTIC CITY (ON THE EXAMPLE OF NADYM)
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Abstract

Based on remote sensing data, the authors consider the features of the formation and use of green spaces in the
city of Nadym (Yamalo-Nenets Autonomous Area). They give a detailed assessment of the availability of green
infrastructure for the inhabitants of Nadym based on a comparison of the spatial distribution of vegetation and
the urban population. During the construction of the city, there was a dramatic reduction in the area of vegeta-
tion cover, which reached its maximum during active construction in the 1980s. After the completion of the main
construction stage and until now, there has been a steady increase in the share of vegetation, which is explained
by active landscaping activities against the backdrop of climate softening. The authors have find out that while
maintaining the high availability of open green spaces within the city, the main lack of vegetation is observed
within the residential development of microdistricts. The methodology for the integrated use of medium and
ultra-high resolution space images, UAV surveys, detailed mapping of residential buildings and field geobotanical
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descriptions tested during the study can be used in a detailed analysis of the state of the green infrastructure
of other cities in the north of Western Siberia. In general, the assessment of the green infrastructure availability
in the Arctic cities is of great importance for urban planning, allowing to fully take into account the regional
environmental needs of local residents, in the context of the heterogeneity of their distribution.
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