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AHHOTaIUsl. DKOCHCTEMHBIE YCIYyTU TOPOJCKHUX JIECOB WIPAalOT KIIOYEBYIO pOJIb B
nmoaacpKaHnuu YCTOﬁqHBOCTH TropoJd0B, YyJIYUHICHUN KAa4CCTBA KU3HU U CHUIKCHHUU HCTATHBHBIX
MOCJIENCTBUM ypOaHu3auuu. B yCcIoBUSAX CTPEMHUTEIBHOTO pPOCTa HACEJICHHS M PACIIUPEHUs
TOPOACKHUX TeppI/ITOpI/Iﬁ YBCIIMYIUBACTCA CIIPOC HA 3KOCUCTEMHBIC YCIIYTH, TAKUC KAK YIIYUHICHUC
Kau4eCTBa BO3/1yXa, peryJisiliys TEMIIEPATypbl, CMATYEHHUE BO3ACHCTBUS HAa OKPYIKAIOIILYIO Cpeny U
CO3JaHUC PCKPCALMOHHBLIX 30H. OI[HaKO MMPEIJIOKCHUEC I3TUX YCIYI' OI'PAHUYCHO HAJINYHUEM U
COCTOSAHUEM TOPOJACKHX JIECCOB, YTO BBI3LIBACT HGO6XOI[I/IMOCTI> B OoJiee FHy60KOM aHaJIn3¢€
Oaanca CIipoCca U MPCHIOKCHU, 0COOEHHO B KOHTEKCTE YCTOI\/'I‘{I/IBOFO ropoackoro
IJIAHUPOBAHUA W Pa3BUTHA. B crartbe paccMaTpuBarOTCA COBPEMCHHBLIC METOJAbI OLICHKHU
9KOCUCTEMHLIX YCIIYT U ,[[I/ICGaJ'IaHC MCKAY CIIPOCOM U IMPEATIOKCHUCM. Taxoxe MMPpEAJIOKCHBI MCPLBI
Mo yHnpaBJICHUIO 3CJICHBIMN HACAKICHUAMHA JId YIIYUIICHHA MX BKJIdJa B YCTOI\/'I‘II/IBOG pa3BUTHUC
TOpOadOB.

]_IGJ'IBIO HUCCIICO0OBAHUA SABJISICTCA BBIABJICHUC U aHAJINU3 (bﬂKTOpOB, BJIMAIOIKUX Ha CIIPOC U
MPEATIOKCHUC 9KOCUCTEMHBIX YCIIYT TOPOJACKHX JIECOB.

CpaBHI/ITCJ'IBHI)II\/JI AHAJIN3 HAay4YHBbIX Hy6J'II/IKaIII/II\/'I, HN3YYCHUC CTATUCTUYCCKUX HOAHHBIX H
HCIIOJIb30BAHUEC MHCTPYMCHTOB MMPOCTPAHCTBCHHOI'O aHaJIn3a JJIsd OICHKU 3eIE€HBIX Haca)KI[eHI/Iﬁ
B TOpoJax IOKa3ajd, 4YTO B OOJBIIMHCTBE KpPYIHBIX TOPOJOB HaOM0MaeTcss JeUuuT
9KOCUCTCMHLIX YCIIYT, CBSI3aHHBIN C HEXBATKOH JIECHBIX 30H. DTOT ,Z[I/IC68.J'IaHC Tpe6yeT CpPOYHOI'O
BMCIIATCIIBCTBA HA YPOBHC INNIAHUPOBAHUA U YIIPABJICHUSA TOPOACKUMHA DKOCUCTEMAaMHU.

BHCI(peHI/Ie yCTOﬁqHBBIX CTpaTel"I/Iﬁ Mo COXpaHCHHUIO U PACIIUPCHHUIO TOPOACKUX JICCOB
MOXET 3HAYUTCIBHO YJIYUHIUTh HPEIIOKCHHUE SKOCUCTCMHBIX YCIYI' U CMATYUTE MOCICACTBUA
ypbaHu3anuu.

Abstract. Ecosystem services of urban forests play a key role in maintaining urban
sustainability, improving the quality of life and reducing the negative effects of urbanization. With
the rapid growth of the population and the expansion of urban areas, the demand for ecosystem
services is increasing, such as improving air quality, temperature regulation, environmental
mitigation and the creation of recreational areas. However, the supply of these services is limited
by the availability and condition of urban forests, which necessitates a deeper analysis of the
balance of supply and demand, especially in the context of sustainable urban planning and
development.

The article discusses modern methods of assessing ecosystem services and the imbalance
between supply and demand. Green space management measures are also proposed to improve
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their contribution to sustainable urban development. The purpose of the study is to identify and
analyze the factors influencing the supply and demand of ecosystem services in urban forests.

A comparative analysis of scientific publications, the study of statistical data and the use
of spatial analysis tools to assess green spaces in cities has shown that in most large cities there is
a shortage of ecosystem services associated with a shortage of forest areas. This imbalance requires
urgent intervention at the level of planning and management of urban ecosystems.

The implementation of sustainable strategies for the conservation and expansion of urban
forests can significantly improve the supply of ecosystem services and mitigate the effects of
urbanization.

KiaroueBble cJI0Ba: 3KOCUCTEMHLIC YCiyru; Crnpoc U HNpCaJIOKCHHUEC, TOPOACKUC JiECa,
ypOaHHU3aIyst; YyCTOMYUBOE Pa3BUTHE.

Keywords: ecosystem services; supply and demand; urban forests; urbanization;
sustainable development.

BBenenne

l'oponckue 3eeHble HACAKICHUS, TAKHE KaK MApKH, CKBEPHI, aJUICH M 3C€JICHBIC KPBIIIIH,
UTPAIOT JKU3HEHHO BAaXXHYIO POJb B 00ECIEYEHUH ASKOCHCTEMHBIX YCIYT, CIIOCOOCTBYIOIIMX
YCTOWYMBOMY Pa3BUTHUIO TOPOJOB. DTH YCIYTH HE TOJBKO YIYUIIAIOT Ka4eCTBO )KU3HHU TOPOXKAH,
HO U 00€CIIeYHBAIOT JI0JITOCPOUYHYIO IKOJIOTHYECKYIO U SKOHOMUYECKYIO YCTOMUNBOCTb.

OnHOW W3 KIFOUEBBIX 3KOCHCTEMHBIX YCIIYT SBJISETCS YIy4YIICHHE KadecTBa BO3IyXa.
3eneHble HACAXK/IEHUSI aKTUBHO MOTJIOMIAIOT TUOKCH YIIIepoa U IpyTrue 3arpsi3HUTENH, a TAaKKe
BBIJICTISIIOT KHUCJIOPOJI, YTO CIIOCOOCTBYET YIYYIICHUIO TOPOJCKON arMocdepbl. DTO 0COOCHHO
BaYXHO JJIs1 METaIl0JIUCOB, I/I€ YPOBEHB 3arPSI3HEHUS BO3yXa MOXKET ObITh KPUTUYECKU BBICOKUM.

3eneHble HACAKJCHUS TaKKe WIPAlOT 3HAYUTENBHYIO pPOJIb B YIPABICHHH CTOKOM
TOXKIEeBbIX BoA. OHHM TOTJIOMIAIOT OCAIKH, YMEHbBIIAs HAarpy3Ky Ha TOPOJCKHE IpEeHa)KHbIC
CUCTEMBI, YTO TTIOMOTAeT CHU3UTh PUCK HaBOJAHECHUU. KpoMe Toro, pacTUTEeNIbHOCTh CITIOCOOCTBYET
peryisiuu MHUKPOKIMMaTa, CHMXas 3((GEeKThl TOpPOJCKOro TEMJIOBOIO OCTpoBa Omaromaps
WCTIAPEHUIO BJIATH U CO3/IaHUIO TCHHU.

He MeHblee 3HayeHWe MMeeT W coluaidbHas (YHKIHS 3€NeHbIX HacaxaeHuil. OHu
MIPEIOCTABIISIOT KUTEISIM BO3MOKHOCTD JUISI OT/IbIXA, (PU3MUECKON aKTUBHOCTH U OOIIEHUS, UTO
MOJIOKUTEIBHO BIIMAET Ha (PU3MYECKOE M TICHXHWYECKOe 370pOBbe HaceneHus. VccnemoBaHus
MOKA3bIBAIOT, YTO HATMYHUE 3€JICHBIX 30H CIIOCOOCTBYET CHIYKCHHIO YPOBHS CTpECcca U yITyUIICHUIO
HACTPOCHHS.

C TOuYkM 3peHHMS DSKOHOMHYECKOH YCTOWYMBOCTH, 3€JICHBIC 30HBI IOBBIIIAIOT
MPUBJIEKATETLHOCTh TOPOJACKOW Cpefbl, YTO MOXKET CTUMYJIUPOBATh MPUTOK WHBECTUIUN U
pazBute TypusMa. OHH TakKe CIOCOOCTBYIOT TOBBIIICHHIO CTOMMOCTH HEIBMKHMOCTH B
MPUIETalOIINUX paiioHaX.

JIJIst MIHTETPAIAN 3TUX YKOCHUCTEMHBIX YCITYT B CTPATETHIO YCTOWIMBOTO Pa3BUTHS TOPOJIOB
HEOOXOJUMO YYHTHIBATh Psifi (PaKTOPOB, BKIOYAS MPABHIBLHOE IUIAHWPOBAHWE U YIPaBIICHUE
3eJICHBIMHA TIPOCTPAHCTBAMH, a TAaK)Ke BOBJICUCHHWE MECTHBIX COOOIIECTB B IMPOIECC MPUHSATHS
pemenuii. Ilogaepxka OwopazHOOOpa3wsi W aganTalusl K H3MEHSIOUUMCS KIMMATHUYECKUM
YCIIOBUSAM SIBJISIFOTCS Ba)KHBIMH aCIIEKTaMH, KOTOPBIC CIIEYeT YUYUTBHIBATh INPH pa3paboTke
MOJIMTUKHU B 3TOM obiactu [1, 2, 12].

Pacrmipenue TopoJIcCKuX TEPPUTOPHI U pa3BUTHE HHPPACTPYKTYPHI HEPEIKO MPUBOJIAT K
COKpAIIIEHUIO TUIOMIAU 3eNEHBIX HACaXIEHUH, 4To co3maéT aucOaiaHc MeXay CIpPOCOM Ha
9KOCHCTEMHBIC YCITYTH U HX MPEIOKCHUEM. DTOT TUCOAIAHC CTAHOBUTCS BCE OOJiee aKTyaTbHON
mpo0JIeMOil B YCIOBUSX M3MEHEHUS! KJIMMAaTa M YBEIWYCHHs YKOJIOTHUECKUX BBI3OBOB. llenbio
JAHHOMW CTAaThH ABIIAETCS aHAJIU3 CIIPOCA U MPEATIOKEHUS IKOCUCTEMHBIX YCIYT TOPOACKUX JIECOB
¥ PACCMOTPEHHE BO3MOXKHBIX CTPATETHH IO ONTUMH3AIUH YIIPABICHHS 3€JIEHBIMU HACAKICHUSIMU
JUTSL YITy4IICHHs UX BKJIaa B 9KOJIOTHYECKOe Oaronoy4ne ropoaos [3].
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DKOCHCTEMHBIE YCIYTM TOPOACKHMX JIECOB — 3TO Ojara, KOTOpble TOPOJCKHE 3elEHBIE
HaCa)KJIeHUS MPEJOCTaBISAIOT JIIOASIM U OKpY>KaloIlel cpefie. DTU yCIyrd MOKHO pa3JesIuTh Ha
HECKOJIbKO KaTE€rOpUil: peryJiupyrouye, KyJbTypHble, HOJAEPKUBAIOLINE U IIOCTABIISAIOLINE.

PerynsuuoHHble yCllyTd - CHM)KEHHME YPOBHSI LIIyMa, OYMCTKAa BO3JyXa, PETryJIHpPOBaHUE
TeMIIepaTypbl, CMATYEHHUE NOCIECTBUNA N3MEHEHU KIIMMATa.

KynbTypHble ycilyrM - CO3/1aHH€ PEKpEallMOHHBIX 30H, 3CTETHYECKOE U KYJIbTYpHOE
3Ha4YeHUue, yJIyulleHne ICUXUYECKOTr0 3/J0POBbs TOPOXKaH.

[MonnepxuBaronye yciyru - MojanepKaHue OHOpa3HOOOpas3ws, CO3MaHUE CpPedbl s
rOpOACKO# (JIophI ¥ (hayHBHI.

[IpoayKTUBHBIE YCIIyTH - IPEAOCTABIEHUE ChIPbs, TAKUX KaK JPEBECUHA, JIEKApPCTBEHHBIE
pacTeHus..

OCHOBHBIE YCITyTH BKIIIOYAIOT KJIMMAaTHYECKYIO PETYJIISIHIO, QHIBTPALHUIO 3arpI3HUTENCH,
nojzep)xanue OuopaszHooOpasust u pekpeauuto. Mccnenosanus Gomez-Baggethun u Barton
(2013) moguepkuBaroT, YTO FOPOJCKUE JIECA BIUAIOT HAa KYJbTYpPHBIE YCIIYTH, BKIIOYAsl 3CTETUKY
U [ICUXHUYecKoe 310poBbe. CIIpOC Ha 3KOCUCTEMHBIE YCIYTH 00YCIIOBIIEH TAKUMU (pakTOpamu, Kak
MUKpOKJIMMAT, KaYECTBO BO3/1yXa, 3/I0POBbE, a TAK)KE KIMMAaTUYECKasi yCTONYUBOCTh. 3€JICHbIE
HacaX/JeHus cMmAar4aroT "3¢@dekT TemioBoro ocTtpopa’, oOxJaxaas BO3AYX U CHMKas
UCII0JIb30BaHNE KOHIUIIMOHEPOB. B ropogax ¢ BBICOKUM 3arps3HEHUEM JIeca YIyUIlIaloT KayeCTBO
BO3/1yXa, IIOIJIONIasl BPEHbIC BEILIECTBA, YTO CHUXKAET peclupaTopHble 3a001eBanus u crpecc. B
YCIIOBUSIX IJIOTHOM 3aCTPOIKH 3€JI€HbIE 30HbI BaXKHBI JJ1s1 OTAbIXAa U OOLIEHM S, OBBIIIAsi KAYECTBO
ropogckoi cpenasl. Ha ¢oHe KIMMaTHYeCKUX YIpo3 pacHIMpsieTcs CIOpOC Ha YCTOHYMBBIE
HKOCUCTEMHBIE PEIICHUs: TOPOJCKUE JIeca IOMOTal0T aJalTUPOBATHCS K U3MEHEHUSIM KJIMMAarta,
HpeIoTBpalas HABOJHEHHS M CHUYKAs! PHCK 3KCTPEMAIIbHBIX MOTOHBIX yCIIoBUil [4-6].

Otu (akTopbl CTUMYJIUPYIOT POCT CHpoca Ha SKOCUCTEMHBIE YCIYTd, OCOOEHHO B
Merarnonucax. B roponax, Takux kak Hero-Hopk, cornacho nccnenosanusam Kremer, Hamstead u
McPhearson (2016), yciyru TOpoACKUX JIECOB, TaKH€ KaK CHUKEHHME TeMIIepaTyp M CO3/JaHHE
PEKpPEAIlMOHHBIX 30H, CTald BAXHEHIIMMU 3JIEMEHTaMH TOPOJACKOIO IUIAHUPOBAHMS, a TaKxkKe
CHI)KEHHUS CTpecca U YIyUIIeHUs 310pOBbs FOpoKaH [7].

[IpennokeHne SKOCUCTEMHBIX YCIIYT 3aBUCUT OT IUIOLIAIA TOPOACKHUX JIECOB, UX 310POBbS
U ynpasieHuss uMH. McciaenoBaHus MOKa3bIBAlOT, 4TO ypOaHM3alUsl 4YacTO NPUBOAUT K
COKpAILEHUIO 3eNEHBIX HAaCaX/IEHUI, YTO OrpaHWYMBAET MpPEUIOKEHUE TaKUX YCIyr, Kak
peryisiius. MUKpOKJIMMAara M Oo4HucTKa Bo3ayxa [8]. OpHako, mpu NpaBUIBHOM YIpPaBIEHHUH,
TOPOJICKHE JIeca MOTYT OCTaBaThCs MPOJTYKTUBHBIMU U 00€CIIeUnBaTh YCTOMUMBOE MPEATIOKEHHUE
HKOCUCTEMHBIX YCIIYT.

CH0XHOCTH BO3HUKAIOT M3-32 ypOaHM3allMM M PpaCIIUpEeHUss HHQPACTPYKTYpHI, 4YTO
COKpaIlaeT JOCTyIHbIe 3enéHble mpocTpaHcTBa. Elmqvist et al. (2015) oOcyxkmar0T BBI3OBHI,
CBsI3aHHBIE C ypOaHM3aLMEH U yIIpaBIeHHEM TOPOICKUMU JIeCaMH, TOAUEPKHUBas HEOOX0AUMOCTh
MHTETpAIlM 3KOCHCTEMHBIX YyCIyr B TMOJUTUKY YCTOWYMBOTO pa3BUTHUS TropoaoB [9].
[TpenyioskeHre YKOCUCTEMHBIX YCIYT YacTO 3aBUCUT OT BIIOKEHHH B MHPPACTPYKTYPY TOPOJICKUX
JIeCOB, BKJIIOYAs UX MOJJEpKaHuE, pacIIipeHHe U BOCCTAHOBJICHHE 10CIIE Jerpaialliu.

JlucbanaHc MeXay CIOPOCOM Ha IKOCHUCTEMHBIE YCIYTM U HMX HPEAJIOKEHHEM YacTo
HaOmoaeTcsi B TycTOHAaceNn€HHBIX ropoaax. CropaBeliMBOe paclpeneieHre 3elEHBIX
HAaCaX/IEHUH B TOpo/iaX CTAaHOBUTCS BCE Oojiee akTyalbHOW mpobiemoi. Hampumep, B GeIHBIX
paifoHax roposoB 4acTo HaOJI0/1aeTCsl HEAOCTATOK JIOCTYIA K 3€JIE€HBIM 30HAM, YTO YCHJIMBAET
COLIMAJILHOE HEPABEHCTBO M YXYIIAET Ka4eCTBO )KM3HH JKUTEJEH ITUX palloHOB [6]. DTO co3maér
CUTYaLIMI0, KOT/Ia CIIPOC Ha SKOCUCTEMHBIE YCIYTH 3HAUUTEIbHO MPEBBILIAET UX MPEJIOKEHUE.

C npyroit cTOpoHBI, TOPOACKHE Jieca MOTYT 3PPEKTUBHO CHUKATh dPPEKT "TOPOICKOro
TEIJIOBOTO OCTpoBa", HO HMX A(P()EKTUBHOCTH 3aBUCUT OT IUIOMIAAM 3€IEHBIX HACAKICHUM.
OrpaHudeHHOE NPEUIOKEHUE TAKUX YCIYI MOYKET IPHUBECTU K YXYAUIEHUIO YCIOBHM >KM3HHU B
HEKOTOPBIX YaCTAX TOPOJIa, TJIC YPOBEHb YpOaHU3aIMH OCOOCHHO BBICOK [8,9].

st ycrpaHeHus: n1ucbananca MEXIy CIpPOCOM U MPEUIOKEHUEM IKOCHUCTEMHBIX YCIIyT
TFOPOJCKHX JIECOB HEOOXOAUMO YCUIIUTh MEPBI 10 UX COXPAHEHUIO M YCTOHUMBOMY YIIPABICHHUIO.
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Dobbs, Escobedo u Zipperer (2011) mpennararoT HCHOIb30BaTh HHIAWKATOPHI IS
MOHMTOPHHIA COCTOSIHUSI TOPOJCKUX JIECOB U OLIEHKHM UX BKJaJa B 3KocHcTeMHble ycayru [10].
Takxe HEOOXOAMMO BHEAPATH WHHOBAIIMOHHBIE MOAXOJbl B IJIAHUPOBAHUE M YIPaBIICHUE
3eNEHBIMH HACAXKICHUSAMH, YTOOBI MUHUMHU3UPOBATh HETAaTUBHBIC MOCIEACTBHS ypOaHU3alUU U
YIIYYIIUTh Ka4€CTBO MPEIOCTABISEMBIX YCIYT.

[lepcneKTHBBI pa3BUTHS HIKOCUCTEMHBIX YCIYr TOPOACKHX JIECOB 3aKIIIOYAIOTCS B
AKTUBHOM Yy4YaCTHH TOPOACKMX BJacTell M OOILIECTBEHHBIX OpraHU3alMii B COXPAHEHUU U
BOCCTAaHOBJICHUH 3€JEHBIX 30H. VIHBECTUpOBaHHME B pacIIMpEHHE JIECHBIX MAacCCHBOB,
HCIIOJIb30BaHUE JKOJOTHYECKUX TEXHOJOTUHW M BHEAPEHHE MPUPOJIONOAOOHBIX PEIICHUN AJis
YIy4IIEHUs] TOPOJCKOW cpelbl MOTYT IIOMOYb CIIPaBUTBbCA C PACTYIIMM CIIPOCOM Ha
9KOCHCTEMHBIC YCIYTH B YCIOBHX ypOanuzarwu [11].

3akiioueHune

Crpoc ¥ peIoKeHHe SKOCUCTEMHBIX YCIIYT TOPOACKHUX JIECOB SIBISIETCS BaXKHOU TeMOM
JUISL YCTOWYHBOTO TOPOJICKOTO PAa3BUTHA. Y BEIHMUEHHE CIPOCa Ha AIKOCUCTEMHBIC YCIYTH, TaKHe
KaK peryisiliis MHUKPOKIMMAaTa, O4YHCTKa BO3JyXa U CO3JaHHE PEKpPEallMOHHBIX 30H, TpedyeT
6onee >(pPEeKTHBHOTO yNpaBICHUS W IUIAHUPOBAHMSA 3€IEHBIX HACAXKICHHH B Toponax. Ilpm
MPAaBWJIBHOM MOAXO/A€ K YMPaBICHUIO TOPOACKUMH JIeCaMH MOXXHO OOECHEYUTh yCTONYMBOE
NPEUIOKEHNE SKOCUCTEMHBIX YCIYT M YIYYIIMTh KadeCTBO JKM3HH TOPOXKaH, HECMOTPS Ha
BBI30BBI, CBSI3aHHBIE C ypOaHU3alKEeH.

Cnucok JinTepaTypbl

1. Tap6y3oBa, T. I'. VYctoiiumBoe ympaBieHHE JieCAaMU KaK JEHCTBEHHBIH HHCTPYMEHT
coxpaHeHus JiecHoro omopasHooOpasust / T. I'. T'apOy3oBa // Jleca Poccuu: monmuTuka,
HNPOMBIIIJICHHOCTh, HayKa, oOpa3oBaHHe: Marep. TpeTbel MexayHap. Hay4d.-TeXH.
koH(pepernmmu, Cankr-IlerepOypr, 23-24 mas 2018 roma / mox pea. B.M. I'enpo. T. 2. —
Cankr-IlerepOypr, 2018. — C. 270-273. — EDN LXFCLR.

2. T'apoyszoBa, T. I'. Cucrtema sKoJOrHYecKOW OMOOE30MACHOCTH KaK BaKHBIM AJIEMEHT
peanu3anuy KoHuenuu ycroitunsoro passutus / T. I'. 'apOy3oBa // Dxoiorus u 310poBbe
yenoseka: Matep. 11l Bcepoc. Hayu.-npakT. KOHGEPEHLNN C MEXKAYHApP. y4acTUEM, TaMATH
npogeccopa F0.J1. XKunosa, Mocksa, 28 ¢espanst — 01 mapra 2022 r. / otB. pea. O.IL
MonokanoBa. — Mocksa, 2022. — C. 113-115. — EDN NUINAR.

3. Munua A. A. YcroifunBoe pa3BUTHE MOCKBBI U 3KOCHUCTEMHBIE YCIYyTU €€ MPUPOJHBIX
tepputopuii // bromnerenp «Ha mytum x ycroitunBomy pasButuio Poccum». VYcroitumBoe
pasBuTHe ropoaos. 2014. Ne 69. C. 3-9.

4. JlmutpueBa, A. A. DKocuCTeMHble ycIayru ropojackux JecoB / A. A. Jlmurtpuesa,
H. B. SIxoBenko // IloaroroBka kaapoB B YCIOBHUSX IMepexojla Ha MHHOBALIMOHHBIM IYTh
pa3BUTHs JIECHOTO Xo3sicTBa: HayuyHo-mpakThdeckas KoH(epeHuwms, Boponex, 21-22
okTs10pst 2021 rona. — Boponex, 2021. — C. 465-469. — EDN CYNIFU.

5. Millennium Ecosystem Assessment. Ecosystems and human well-being: synthesis.
Washington, D.C.: Island Press, 2005.

6. Gomez-Baggethun E., Barton D. N. Classifying and valuing ecosystem services for urban
planning. Ecological Economics. 2013. Vol. 86, pp. 235-245.

7. Wolch J.R., Byrne J., Newell J. P. Urban green space, public health, and environmental justice:
The challenge of making cities ‘just green enough’. Landscape and Urban Planning. 2014. Vol.
125, pp. 234-244.

8. Kremer P., Hamstead Z. A., McPhearson T. The value of urban ecosystem services in New
York City. Ecosystem Services. 2016. Vol. 22, pp. 46-57.

9. Haase, D. et al. A quantitative review of urban ecosystem services assessment: Concepts,
models, and implementation. Ambio. 2014. Vol. 43, pp. 413-429.

10. EImqvist, T. et al. Urbanization, biodiversity and ecosystem services: challenges and
opportunities. New York: Springer, 2015.

187



11. Dobbs C., Escobedo F. J., Zipperer W. C. A framework for developing urban forest ecosystem
services and goods indicators. Landscape and Urban Planning. 2011. Vol. 99, pp. 196-207.
12. Yakovenko, N. V. The Ecosystem Approach to Assessing the Quality of the Urban
Environment and Managing Urban Development / N. V. Yakovenko, I. V. Komov // World

Sustainability Series. — 2021. — No. 6/u. — P. 87-106. — DOI 10.1007/978-3-030-78825-4_6.

References

1. Garbuzova, T. G. Sustainable forest management as an effective tool for the conservation of
forest biodiversity / T. G. Garbuzova // Forests of Russia: policy, industry, science,
education: Proceedings of the third international scientific and technical conference, St.
Petersburg, May 23-24, 2018 / edited by V.M. Gedyo. Vol. 2. St. Petersburg: St. Petersburg
State Forest Engineering University named after S.M. Kirov. S.M. Kirov, 2018. P. 270-273.
- EDN LXFCLR.

2. Garbuzova, T. G. System of ecological biosafety as an important element of the
implementation of the concept of sustainable development/ T. G. Garbuzova // Ecology and
human health: Proceedings of the 11l All-Russian scientific and practical conference with
international participation, in memory of Professor Y.D. Zhilov, Moscow, February 28 —
March 01, 2022 / editor-in-Chief Y.P. Molokanova. Moscow: Moscow State Regional
University, 2022. P. 113-115. - EDN NUINAR.

3. Minin A. A. Sustainable development of Moscow and ecosystem services of its natural
territories // Bulletin “On the Way to Sustainable Development of Russia”. Sustainable
development of cities. 2014. Ne 69. P. 3-9.

4. Dmitrieva, A. A. Ecosystem services of urban forests / A. A. Dmitrieva, N. V. Yakovenko
/I Personnel training in the conditions of transition to the innovative way of forestry
development: Scientific and practical conference, Voronezh, October 21-22, 2021. -
Voronezh, 2021. - P. 465-469. - EDN CYNIFU.

5. Millennium Ecosystem Assessment. Ecosystems and human well-being: synthesis.
Washington, D.C.: Island Press, 2005.

6. Gomez-Baggethun E., Barton D.N. Classifying and valuing ecosystem services for urban
planning. Ecological Economics. 2013. Vol. 86, pp. 235-245.

7. Wolch J.R., Byrne J., Newell J.P. Urban green space, public health, and environmental
justice: The challenge of making cities ‘just green enough’. Landscape and Urban Planning.
2014. Vol. 125, pp. 234-244.

8. Kremer P., Hamstead Z.A., McPhearson T. The value of urban ecosystem services in New
York City. Ecosystem Services. 2016. Vol. 22, pp. 46-57.

9. Haase D. et al. A quantitative review of urban ecosystem services assessment: Concepts,
models, and implementation. Ambio. 2014. Vol. 43, pp. 413-429.

10. EImqvist T. et al. Urbanization, biodiversity and ecosystem services: challenges and
opportunities. New York: Springer, 2015.

11. Dobbs C., Escobedo F.J., Zipperer W.C. A framework for developing urban forest
ecosystem services and goods indicators. Landscape and Urban Planning. 2011. Vol. 99, pp.
196-207.

12. Yakovenko N. V., Komov I. V. The Ecosystem Approach to Assessing the Quality of the
Urban Environment and Managing Urban Development // World Sustainability Series. 2021.
P. 87-106. DOI 10.1007/978-3-030-78825-4_6.

188



