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AHHOTALUMUA

BeeaeHue. MoayepkuBaeTcs HEOOXOANMOCTE Nepexoaa OT napaaurMbl MOGUIBHOCTU K NapagurMme AOCTYMHOCTU, TPaKTy-
€MOii KaK KMio4eBon MHANKATOP KayecTBa ropoACcKol Cpeabl, OTpaXatoLLMii BO3MOXHOCTM HAceneHns 4ocTuraTb NpocTpaH-
CTBEHHO pacnpefeneHHble 06bekTbl U OYHKLMU NPy 3afaHHbIX 3aTpaTtax. [ns pocCUACKUX ropofoB 0coby0 3HaYMMOCTb
npvobpeTaeT KOMMMEKCHbIN NOAXOA, K OLeHKe AOCTYMHOCTM, NpeasycMaTpuBatoLLMii COrflacoBaHHOE pa3BUTUE TPaHCMOPT-
HOW MHPPACTPYKTYPbI U NMPOCTPAHCTBEHHOW OpraHu3aLum TeppUTopum.

MaTtepuanbl u meTtoAbl. BbinonHeH 0630p oTeYecTBEHHOW W 3apybexHoW nuTepaTypbl, CUCTEMATU3NPOBaHbI NOAXOAbI
K U3MepeHUto OCTYMHOCTM 1 NpeasiokeHa knaccudukaums METOLOB B CEMU rpynnax: TONonornyeckne, 3onuHUmU, Metoael
NoTEHLUManbHOW AOCTYMHOCTU (rpaBUTaLMOHHbIE), GanaHcoBble, MHPaACTPYKTYpPHO-CETEBbLIE, NMPOCTPAHCTBEHHO-BPEMEH-
Hble Y KOMMNNEKCHbIE MHAEKCHbIE METOAbI.

Pe3ynbraThl. YCTaHOBMNEHO, YTO NapameTpbl MIaHUPOBOYHOWM CTPYKTYpPbl — MMAOTHOCTb U CMeELLEHWe (hyHKLUWIA, CBA3HOCTb
1 NPOHMLL2EMOCTb YIIMYHON CETU, 06ECTEYEHHOCTb OCTaHOBKAMUN M MapLUpyTaMu — OKa3blBaloT 3HA4YMMOE BMUSIHWE Ha Ypo-
BEHb JOCTYNHOCTW. OBO6LLEHBI CUTTbHbIE U Criabble CTOPOHbI Pa3NMYHBIX METOLOB OLeHKU. [Moka3aHbl BO3MOXHOCTW NpumMe-
HEHWS LMPOBBIX MHCTPYMEHTOB 11 KOMMIEKCHOMO aHann3a Mopdonorum 1 TPaHCNOPTHOW CUCTEMbI B OLIEHKE AOCTYMHOCTY.
BbiBoabl. CoenaH BbIBOA, O HEOGXOANUMOCTU MHTErPanbHON OLEHKM AOCTYMHOCTU, 06bEeANHSIIOLLEN TpaHCNOPTHLIE U MOp-
donornyeckme napameTpbl. [Ins pOCCUINCKON NPaKTUKN NepPCnekTUBHbIM SBMSETCS BHEAPEHUE UHAMKATOPOB, YyBCTBUTENb-
HbIX K pasnuuusiM NiaHMpOBOYHON CTPYKTYPbI, YTO MO3BOMUT BbISBMSATH TPAHCMNOPTHOE HEPABEHCTBO 1 hopMupoBaTh 060-
CHOBaHHbIE rPafoCTPOUTENbHBIE PELLEHNUS.

KIMKOYEBBIE CITOBA: rpagocTponTenbCTBO, TPaHCNOPTHAs OCTYMHOCTb, NPOCTPAHCTBEHHbIE XapaKTepUCTUKX, NaHnpo-
BOYHAs CTPYKTypa, MOPAOnorusi ropoACKON TKaHW, CBA3HOCTb YIIMYHOW CETU, M30XPOHbI, FPaBUTaLMOHHbIE MoAeNn
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ABSTRACT

Introduction. It is emphasized that a shift is required from the paradigm of mobility to the paradigm of accessibility, con-
ceived as a key indicator of urban quality, reflecting the population’s ability to reach spatially distributed destinations and
functions within given costs. In the context of Russian cities, particular importance is attached to a comprehensive approach
to assessing accessibility, which presupposes the coordinated development of transport infrastructure and the spatial orga-
nization of urban territory.

Materials and methods. A review of domestic and international literature has been conducted, approaches to measuring
accessibility have been systematized, and a classification of methods into seven groups has been proposed: topological,
isoline, potential accessibility (gravitational) methods, balance methods, infrastructure-network methods, spatio-temporal
methods, and comprehensive index methods.

Results. It was found that morphological parameters such as density and land-use mix, street connectivity and permeability,
block size, and provision of stops and routes significantly influence accessibility levels. Strengths and weaknesses of dif-
ferent methods were summarized. The potential of digital tools was demonstrated for studying the interaction of urban form
and transport systems.

Conclusions. The study concludes that accessibility assessment should combine transport and morphological dimensions.
For the Russian context, the introduction of indicators sensitive to differences in urban form is considered promising, as it
can reveal transport inequality and support evidence-based planning decisions.

KEYWORDS: urban planning, transport accessibility, spatial characteristics, planning structure, urban morphology, street
connectivity, isochrones, gravity models
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BBEJIEHUE

Ha npoTspkeHnn AN TeNnbHOTO BpeMEHHU TPaHCIIOPT-
Hasl MMOJIUTHKA B TOPOAAX OPUEHTHPOBAIAcCh Ha o0ec-
niedeHre AP PeKTHBHON MOOMITEHOCTH, IIOHNUMAaeMOH Kak
MaKCUMHM3AIMsl CKOPOCTH U JAAITBHOCTH MEPEBHIKCHUSL.
Taxoit moxxom IPUBOIUI K POCTY aBTOMOOWIH3AIIHH,
MIPOCTPAHCTBEHHOMY PacCpe0TOUCHHIO U CHIDKEHHIO
KadecTBa Topojickoii cpensl [ 1, 2]. Tlepexon k mapaaurme
ycToiunBoro pa3suths B 1990-e I 00yci10BHII CMEIIeHUE
(hoxyca OT MOOMIIBHOCTH K IOCTYITHOCTH, T.€. BO3MOX-
HOCTH JIOCTHIXKCHHS >KU3HEHHO HEOOXOAMMBIX ILeiel
B IIpejienax IpUeMIIEMBIX 3aTpaT BPEMEHH U PEeCypCcoB
[3, 4]. JocTynHOCTh cTaja paccMaTpuBaThbcsl HE TOJb-
KO KaK TPaHCHOPTHAsl XapaKTePUCTHUKA, HO U KaK UHTe-
rpajbHbIN UHIUKATOP, OTPAKAIOLIUN YCIIOBHS OpraHu3a-
LY TOPOJICKOH CPEIbI M €€ CIIOCOOHOCTH YJIOBIETBOPSITH
MOTpeOHOCTH HaceeHus [ 5, 6].

B poccuiickoi onmMTHKe uiiest JOCTYTHOCTH ObLila UH-
CTUTYIIMOHAIN3MPOBAHA CPABHUTEIILHO HEJJABHO: B TpaH-
cnoptHoii ctpareruu Poccutickoit denepanun 1o 2030
rojia BIIEPBbIE HA TOCYAaPCTBEHHOM YPOBHE IOCTaBIIC-
Ha 3a/1a4a MOBBIIICHUS IIPOCTPAHCTBEHHOM CBA3aHHOCTH
M TPaHCIOPTHOHN JOCTYMHOCTH Tepputopwmii!. OmHako
B Crpareruu JJOCTYITHOCTh TPAKTyeTCs NpEeHMYyIie-
CTBEHHO B OTpaclieBOil JIOTHke — 4yepe3 OOHOBICHHE
MOJIBMKHOTO COCTABa, Pa3BUTHE MaruCTpaJbHON WH-
(hpacTpyKTyphl U yIydIlIeHHe 1oKa3aTeiell TpaHCIopT-
HOTO 00CITy>KMBaHUsI. BONpOCk! MHTETpaIy TPaHCTIOP-
Ta U 3eMJICTIONIb30BAHUS OCTAIOTCS BTOPOCTEIIEHHBIMH,
a IrpaJIOCTPOUTEIILHBIN aCTEKT JOCTYITHOCTH HE TOJyda-
€T JIOJDKHOTO OTPaKeHUsl. B COBpEMEHHBIX POCCHUICKUX
TOpoJIaX COXPAHAETCS NE3UHTErpalys CHCTEM 3eMIle-
MIOJIB30BaHMSL U TPAHCIIOPTA; pa3MElIeHHe XKHUJIbIX paii-
OHOB, Pa0OYMX MECT U CEPBHUCOB YacCTO HE COIIACYETCS
C BO3MOXKHOCTSIMH UX AocCTHxkeHus [5, 7, 8]. B pesynb-
TaTe CKJIaJbIBAIOTCS IPOCTPAHCTBEHHBIE JUCIIPONOP-
MY, yCUIIMBAIOIIHE 3aBUCUMOCTD OT MHIMBHIYaTbHOTO
TPAHCIIOPTa M CHIKAIOIIUE YPOBEHb TEPPUTOPUAIBLHOM
cnpaBemmuBocTH. OOecIedeHrne YCTONINBON TOPOICKOM
cpensl TpedyeT KOMIUIEKCHOTO TPajioCTPOUTENLHOTO
TI0/1X0/1a, BKITIOYAOIIETO CONNIACOBAHHOE IIIAHMPOBAHKE
Pa3BUTHSL IPOCTPAHCTBEHHOU OpraHu3aliy TEPPUTOPUN
1 TPAHCTIOPTHOM HH(ppacTpyKTypsI [9].

CoBpeMeHHasl Hay4YHasl M IPAaKTHYEeCKasi IIOBECTKa
MIPEAIOIAraioT Iepexo]] OT IOHUMAHNUS TPAaHCIIOPTHON
JIOCTYTTHOCTH KaK MCKJIIOYMTEIBHO TPAHCIIOPTHOM Xa-
PaKTEPUCTUKU K €€ PACCMOTPEHHIO KaK KOMIIJIEKCHO-
ro I'paJOCTPOUTEIHLHOTO MHAMKAaTOopa. B 3TOl cBsizM
0C00YI0 aKTyallbHOCTh MPHOOPETAIOT CUCTEMATH3AIINS

! TpancmoprHas crparerusi Poccuiickoit @eneparuu 10 2030
rozia ¢ mporHo3oM Ha repuof 1o 2035 roxa : yTB. Pacmopsixe-
uueM IlpaBurensctBa PO ot 27.11.2021 Ne 3363-p.

MOHATHUITHOTO ammapara, aHaJIu3 CyIIEeCTBYIOUTNX Hayd-
HBIX TTOJIXO/I0B K U3MEPEHHIO TPAHCIIOPTHON JIOCTYIHO-
CTH, a TaKXXe UCCIIEJOBAHUE POJIM NMPOCTPAHCTBEHHBIX
XapaKTePUCTHK TOPOJICKOH cpenbl B GOpMHUPOBAHUH
YCIIOBHH TPAHCIIOPTHOH JIOCTYIHOCTH.

TeopeTuyeckue MOAX0AbI K AHAJIM3Y TPAHCIIOPTHOMH
AOCTYIMHOCTH
Iouamue oocmynnocmu

[MonsiTre nocrynHoctH (aHM. accessibility) 3anu-
MaeT BaXHOE MECTO B TEOPHUHU U MPAKTUKE HECKOJIBKUX
CMEXHBIX TUCLUIUINH: Teorpadun, perHOHAIBHON KO-
HOMHUKH, TPAHCIIOPTHOTO IJIAHUPOBAHUS U IPaloOCTPOU-
TENbCTBA. B IIMPOKOM MEKANCIUIIINHAPHOM KOHTEKCTE
JOCTYITHOCTh MOJKET PACCMaTPHBATHCS KaK XapaKTepH-
CTHKA TEePPUTOPUH, MOKA3bIBAIOIIAsA CTENEHb (TMOTEH-
[IUATFHON U PEaTbHOM) JOCTIKUMOCTH OMpPEACICHHON
TOYKH POCTPAHCTBA BBIOpaHHBIME criocobamu [10—12].
JloCTYITHOCTh B 9KOHOMHUKO-Teorpaduueckon Tpauim
MTOHUMAETCsT KaK CBOMCTBO YIaIEHHOCTH/OMN30CTH 00B-
€KTa UM BO3MOKHOCTb €T0 JOCTHKEHUS 110 CYILECTBY-
fomIeit TpaHcnopTHOH cetw [13], mnbo HHCTPYMEHT aHa-
JIM3a U30JIMPOBAHHOCTH TEPPUTOPUI M TUCTIPOTIOPIINHA
pasBurus [13-15].

B o6nacty rpaiocTpOUTENBCTBA U TEPPUTOPHAIIH-
HOTO TUIAHMUPOBAHUSI TPAHCIIOPTHAS JOCTYITHOCTH 3a-
Kpenuiachk Kak HOPMAaTHUBHO-TIPOCTPAHCTBEHHAS Xa-
paKTepUCTHKa, CBA3aHHASA C paguycaMH 0OCIyXHBa-
HUSI 00BEKTOB COLMATIBHON HH(PPACTPYKTYPHI, @ TAKKE
C [Iar0BOM JIOCTYITHOCTBIO OCTAHOBOK H IIEPECATOUHbIX
y310B [16]. MccnenoBanust o couUanbHON MOTUTHKE
W TIPUKJIAIHONW JeMorpaduu TPakTyIOT JIOCTYIMHOCTh
KaK PaBEHCTBO BO3MO)KHOCTEH HACEICHMS IO JOCTH-
JKEHHIO 0a30BBIX COIMAIBHBIX Ojar — 00pa3oBaHMs,
MEULMHbBI, 3 [MUHUCTPATUBHBIX YCIIYT, @ TAKXKE UH]IH-
KaTop TPaHCIOPTHOW nucKkpuMmuHaImu [17-19]. B un-
JKEHEPHOM TPaHCIOPTHOM MOJAEIUPOBAHUM MOHATHE
UCHOJIB3YETCs] IPEUMYIIECTBEHHO B ONEPAllMOHHOM
CMBICIIE — KaK BPEMEHHBIE W TPOCTPAHCTBEHHBIE ITapa-
METPBI IOCTyNa K TPAHCTIOPTHON CETH MU KIIFOUEBBIM
obwekram [20, 21]. [ake mpu peann3aluy CIOKHBIX
QJITOPUTMOB pacyeTa TPAHCIIOPTHBIX IIOTOKOB ITOHSTHE
JIOCTYITHOCTH 3a49aCTyI0 HE BBICTYNIAET CAMOCTOSITEIb-
HOM aHAJIMTUYECKOM KaTeropuen, a JIMIIb COPOBOKIa-
eT TPaJANIHOHHBIE TI0Ka3aTelI MOOUIBHOCTH.

Takum 00pa3oM, HECMOTPSI HA YHHUBEPCAIbHOCTh
TEPMHHA «IOCTYITHOCTB», €T0 CMBICIOBAsl Harpy3Ka
1 METOAMKA OLEHKHU CYLIECTBEHHO Pa3IM4aroTCs B 3a-
BUCHUMOCTH OT AMCLUIUIMHAPHOTO KOHTEKCTa. B poc-
CUHCKOM IpaKTHKE cOXpaHseTcsi pparMeHTapHOCTh
TPaKTOBOK: HauboJiee MOJIHO KaTeropyst JOCTYITHOCTH
pa3paboTaHa B COINAILHO-9KOHOMUYECKOH reorpadum,
YaCTUYHO 3aKpEIUIeHa B IPaJOCTPOUTEIBCTBE U COLIM-
aJIbHOM MOJHUTHKE, HO OCTAeTCA HEJOCTATOYHO MHTE-
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I'PUPOBAHHOM B TOPOJICKOE TUIAHUPOBAHUE. DTO 3aTPy/-
HSeT GOPMUPOBAHHE SAMHON METOHOIIOTHIECKOH 0a3bI
W aKTyaJM3UPYeT 3aJady aJanTalul MeXyHapOIHbIX
TIO/IXOJIOB K OT€UECTBEHHBIM yCIOBHSIM.

B pamkax HacTosIIEro UCCIeI0BaHUs MO/ TPAHC-
MOPTHOH MOCTYNMHOCTBIO ISl TPafgOCTPOUTENHHOTO
aHaJIN3a TIOHMMAETCS] HHTEeTpalibHasl XapaKTepUCTHKA
TOPOJCKOH Ccpeibl, OTpaXkarolias CyMMapHYIO JI0Cs-
raeMoCTh HaceJICHHEM IPOCTPAHCTBEHHO pacipee-
JIEHHBIX BO3MOXKHOCTEH (paboume mecTa/yCIyru/uH-
(hpacTpykTypa) mpu 3aJaHHBIX 000OIICHHBIX 3aTpaTax
Ha UX JIOCTHXXKEHHUE 0 peaJIbHOW TPaHCIOPTHOM ceTn
(TIpu 5TOM Beca BO3MOXKHOCTEH M 3aTpaThl IepeMelie-
HUS OTIPENeNAIoTCsl KoHurypanueit cetn u Mopdoio-
TUEH TOPOICKOM Cpe/Ibl).

Deontoyus Memooos oyeHKu mpaHcnopmHou
odocmynHocmu

OBOIIOIHS MTOJIXOA0B K OLIEHKE TPAHCIIOPTHOM 10-
CTYNHOCTH MPOIUTAa MyTh OT PaHHUX MOJIENEH COBET-
CKOI AKOHOMHUKO-TeOTpa(puIeCcKON IITKOJTBI, OTTUPABIIAX-
Csl Ha TaKkye MOKa3aTelH, Kak I'yCToTa JOPOKHOH CeTn
1 KO3PPUIMEHTH 00eCeYeHHOCTH HH(PACTPYKTY-
poii [13—15], Kk COBpeMEHHBIM KOMIUIEKCHBIM METOJIaM,
OCHOBAaHHBIM Ha OONBIIUX TAaHHBIX U OPHCHTHPOBAH-
HBIM Ha ()aKTHYECKOE MMOBEICHHE MoJib30oBarenei [12].
CoBeTckas 1IIKoJIa 3aJI0KMIa IPOYHBIA TEOPETHUECKUN
(hyHIAMEHT, OTHAKO €€ MOAXO/bI NMEINU PSJ] OTpaHuYe-
HUH: aKI[EHT Ha MaKPOYPOBHE 3aTPYIHSIT IPUMEHEHHE
Pe3yabTaToB B FOPOJCKOM MaciiTade, a UCIOJIb3yeMble
CTaTHYeCKHe MOKa3aTeIn He OTPAKaJIN TUHAMUYIECKYIO
MPHUPOIY TOCTYMHOCTH B YCIOBHAX BBICOKOYPOAHN3H-
poBanHoOM cpenbl. B 1990-2000-e rr. B poccuiickux
UCCIIEIOBAaHUSIX HAMETHIICS CIIBUT K yUETy MacCaknupo-
MIOTOKOB U TEPPUTOPHAIBHON OpraHM3alluyi FOPOAOB.
B mocnenaue rogpl B MPaKTUKY BCe aKTUBHEE BHEIPSI-
IOTCSI METOZBI, ONUPAIOIINECS Ha OONBIINE JaHHBIC,
UQPOBEIE CiIebl MOOMIIBHOCTH M MTOBEACHYECKUE Xa-
PaKTEPUCTHKH MOJIb30BaTeNeil. DTOT mepexo/] OTpakaeT
00IIEeMHIPOBYIO TEHACHINIO K TOHIMAHHUIO TOCTYITHO-
CTH KaK MHOTO(AKTOPHOH KaTeropuu, B KOTOPOH yUH-
THIBAIOTCSI HE TOJBKO TPAHCIIOPTHBIC, HO M COLUAJb-
HBIE, TPOCTPAHCTBEHHBIE U KOJIOTMYECKUE U3MEPEHHUS.

HecMmoTpst Ha pOAOTKUTEIBHBIN HHTEPEC K KOH-
LETIHN JOCTYITHOCTH CO CTOPOHBI OT€UECTBEHHBIX T'€0-
rpagos [11, 13, 22] u akTUBHOE pa3BUTHE 3TOW TEMBI
B MEXJYHapOJAHON HaydHOU JuTeparype B obiacTu
ypOaHUCTHUKH W TOPOJCKOTO IIaHUpoBaHUsA [23-25],
B POCCHUICKOH I'paloCTPOUTEIBHON TEOPUH U IIPAKTH-
K€ KOHIIENIHUs JOCTYIHOCTH Ha CETOAHSIIHUI JeHb
MO-TIPEKHEMY OCTAeTCsl HEAOCTAaTOYHO MPOopadboTaH-
HOU M cucTeMaTu3upoBaHHOW. Ha npukiagHom ypos-
HE B POCCHICKHUX ropofax JOCTYIMHOCTH J0 CHX IOp
OIICHMBACTCSI IPEUMYIIECTBEHHO B paMKax 0a30BO-
ro MapUIpyTHOTO aHajau3a i1 FeHepajbHbIX IIaHOB
1 KOMIUIEKCHBIX CXeM TPaHCIIOPTHOTO IIAaHHUPOBAHHUS.
DTO CYIIECTBEHHO YCTYIAET 3apyOeKHBIM ITOIXOIAM,
IJie TPaHCIOPTHAsl AOCTYIMHOCTb paccMaTpHBaeTCs
KaK OJMH M3 KJIIOYEBBIX MHIUKATOPOB COLMAIBHON
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CIIPaBEIJIMBOCTH, YCTOMYNBOTO Pa3BUTHSA, TPOCTPAH-
CTBEHHO# MHTErpanuu u 3GpQPEeKTUBHOCTH TOPOJCKON
CTPYKTYpHI [26].

CoBpeMeHHBIC TPAKTOBKH KaK B OT€YCCTBEHHBIX,
TaKk ¥ B 3apyOC)KHBIX HAyYHBIX paboTax, BCE dYalle
OTIPENeNIAIOT TPAHCTIOPTHYIO TOCTYMHOCTh KaK MHOTO-
MapaMeTPUIECKYI0 KaTeTOPHIO, BKITFOYAOIIYIO (hU3HIUe-
CKHeE, BpeMEHHbIE, JKOHOMUUYECKUE, COITHATTbHBIC U DKO-
JIOTHYECKUE XapaKTEPUCTHKH, OTHAKO YHUBEPCATHHBIN
TEPMIH TO-TIPSKHEMY OTCYTCTBYET, UTO 00yCIaBIHBACT
BapUaTUBHOCTH METO/IOB U KpUTEpHEB ee olleHkH [11].

MATEPHAJIBI U METO/JAbI

Jist cucteMarn3anuy CyIecTBYIOMNX TOIX0J0B
K OLIEHKE TPAHCHOPTHON JOCTYIHOCTH B KOHTEKCTE
TOPOJICKOTO TNIAHMPOBaHMs pa3padoraHa Kiaccupuka-
I¥s1, BKJTFOYAIOIIAs CEMb TPy MeTo0B. OCHOBaHHEM
JUTS KJTacCU(UKAIINK BBICTYNAET UX COOTBETCTBHE 3a-
JlauaM aHalIu3a U MPOEKTUPOBAHUS TOPOICKON Cpenbl,
a TaKKe Pa3JInyus 10 MaTEeMaTHYECKOMY ammapary
U CTETICHH TPUTOTHOCTH /ISl IPAKTHIECKOTO MPUMEHe-
HUSI — OT TOTIOJIOTMYECKUX MOJIEIIEH /10 MHTErpaJIbHBIX
WHJIEKCOB, YYUTHIBAIOMINX MOP(OIOTHIECKHE U COLH-
AJbHBIC XaPAKTEPUCTUKH.

Tononocuueckue memoovl ONUPAIOTCS HA aHAIIU3
CTPYKTYpHI ynuaHo-nopoxHoi cetu (YC) B rpado-
Boi (hopme. OHU TIO3BOJISTIOT BBISBIISTE KITFOYEBBIE Y3ITbI
W HaIPaBJICHUsI ABMKECHHS, YTO BAKHO ITPU MTPOEKTUPO-
BaHUM HOBBIX cBsA3el. Hanbomee nu3BecTHOMN ABIseTCA
METOJIMKa MPOCTPAHCTBEHHOTO CHMHTaKcuca (Space
Syntax), pazpadborannas b. Xumrepom u Ix. XaH-
coH [27], monmydmBIIas MIMPOKOE PACIPOCTpPAHEHHE
B aHAJIM3€ TOPOJOB pa3iuyHoro macmrada [28-30]
(puc. 1). HecMoTps Ha yHMBEpPCaIbHOCTh U LHIMPOKOE
pacrnpocTpaHeHHue, JaHHBINA MOAXO0A OTPaHHYEH TEM,
YTO UTHOPHUPYET BPEMEHHbIE U CTOMMOCTHBIE ITapame-
TPBI, UMCIOIINE KIIOYEBOE 3HAYCHUE JJI OLIEHKH pe-
aJIbHOW TPAHCIIOPTHOM TOCTYITHOCTH.

MemoOov! uzonuHuti TO3BOJSIOT BU3YaJIU3UPOBATH
IPaHUIIbI JOCTHKUMOCTH TEPPUTOPUH B POPME H30XPOH
(110 BpeMeHH), U30UCTAHT (TI0 PACCTOSIHUIO) M 3074~
naH (110 CTOMMOCTH iepeMenienus). Mx mpenmymiectBo
3aKJII0YaeTCs B HAIVISITHOCTH, UTO JICJIAeT JaHHBIC METO-
JTBI 0COOCHHO BOCTPEOOBAaHHBIMH IIPH OIICHKE PaIiyCOB
JIOCTYITHOCTH 00BEKTOB COIMATbHON HH(PPACTPYKTYPHI
W TPAHCHOPTHBIX y3710B. OTEUECTBEHHBIMU aBTOPaMHU
N30XPOHBI IPUMEHSIINCH, HATIPUMED, I aHAJIN3a TPaHC-
MOpTHOH focTynHOCTH TeppuTopun [lepmu [31] (puc. 2).
Kpome Toro, B 0Te4ecTBEeHHON Hay4YHOW TPaIUIMH I10-
JYYHIIN PACcIpPOCTPAHEHNE M30ANCTAHTHI U TaK Ha3bl-
BaeMble «KHIOMeTporpamMMb»y A.M. SIKmMHa, NCTIONb-
3yeMble ISl Tpa)oaHaTUTUYECKOH OLICHKH MTPOCTPaH-
CTBEHHBIX paznuyuii [32].

Memoodwbl nomenyuanbHol docnynHOCMY OCHOBAHEI
Ha rPaBUTALMOHHBIX MOZEIIAX, IIpeuIokeHHbIX B.I. Xan-
ceHoM [33]. OHM yUHTBIBAIOT IPHUTATATEIBHOCTD) IIENIeH
U 3aTpaTbl Ha WX JOCTH)KEHHE, YTO MO3BOJISIET OICHU-
Barh COAIAHCHPOBAHHOCTh MPOCTPAHCTBEHHOTO Pa3BU-
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4-314
314-798

— 798-1459
1459-2140
2140-3610

Puc. 1. CszanHocTh Tepputopuu I. Camapbl COIIACHO TEOPUH MPOCTPAHCTBEHHOTO cuHTaKcuca [30]

Tus. [IpuMeHeHne 1MoKa3aio BRICOKYHO 3(Pp(EeKTHBHOCTH
MIpH aHAJM3e JOCTYMHOCTH pabounx mect [34], ogHa-
KO MOJIENTH KPUTHKYIOTCS 32 MTHOPUPOBAHUE BIIHMSHUS
KOHKYpeHLIUHU 3a pecypcesl [35, 36]. s yuera merona
pa3paboTansl MOIU(UITMPOBAHHEIC TTOKA3aTeNN U Oa-
aancosvie mooeau [11, 37]. CnemyeT OTMETHTD, UTO B OTe-
YeCTBEHHOH MpaKTUKe IPaBUTALIOHHBIE MOJIENIHN 3aKpe-
MIIJTACH TIPEUMYIIIECTBEHHO B COCTABE YETHIPEXITAITHOTO
TPaHCIIOPTHOTO MOJCTMPOBAHHS, TJC OHH HUCIIOIB3YIOTCS
JUIS pacdeTa KOpPeCIOHACHINI U IPOrHO3UPOBAHUS MO~
TOKOB. B MeXITyHapOoHOW TpaUIMU OHU HHTEPIIPETUPY-
IOTCS IIIAPE — KaK WHCTPYMEHT OILICHKH TPAHCIOPTHOTO
CMpOca 1 OAHOBPEMEHHO KaK MOKa3aTellb IPOCTPAHCTBEH-
HOH JOCTYITHOCTHU, IPUMEHSAEMBIH B IpaI0CTPOUTEIEHOM
anammse [38, 39] (puc. 3).

Hngppacmpykmypro-cemesule, npocmpancmeenHo-
8pemenHble U UHOEKCHble MenoObl PA3BUBAIOTCS B yC-
noBusx mudposm3anuu. [leperie ommpatorcs Ha GTFS-
naHeble (00menocTymHbId (GopMaT ommcaHus pac-
MUCAaHUH JBUIKCHHS OOIIECTBEHHOI'O TPAHCIIOPTA)
u rpadosslie 6a3b1 [40, 41]. OHM TO3BOJISAIOT yYUTHIBATH
pacmrcaHue IBIKCHUS U PeallbHYI0 THHAMHKY TPaHC-
MOPTHOTO OOCITY)KMBaHUSA, YTO JEJAET WX MOJIe3HBI-
MU ISl ONITUMHU3AIMK MapuIpyTOB U IUIAHUPOBAHHUS
TPAHCTIIOPTHBIX Y3JI0B. OrpaHUYCHUEM BBICTYIIACT 3a-
BHCHMOCTH OT ITOJIHOTHI M JOCTOBEPHOCTH MCXOIHBIX
CBEJICHUI.

Ilpocmpancmeenno-epemeHHble Memoovl, BOC-
xopsuue K koHuenuuu T. Xerepcrpanaa [42], opueH-

THPOBAHBl Ha y4eT WHIUBUAYAIbHBIX OTPAHWYCHHUH
U TPAaeKTOpUH MOOMJIBHOCTH; UCTIOJIB30BAHNE ITHX Ha-
BUTAlIMOHHBIX CHCTEM U THEBHHUKOB ITEpEMEIICHUN 1aeT
BO3MOXHOCTB BBISIBIISTh MEXKJIMYHOCTHBIC Pa3IHUUs
n obecrieyrBaeT Oosiee TOYHOE OTPAKEHNE JTMHAMUKH TO-
porckoit MoOmThbHOCTH [43]. VIX MpenMyIIecTBo 3aKITio-
9aeTcsl B BBICOKOM TOUHOCTH, & OTPAHUUCHNE — B CJIOK-
HOCTH cOopa 1 00pabOTKH MMEPCOHATBHBIX TaHHBIX.

KomnosumHule unoexcuvl CTPOATCS C IPAMEHEHUEM
MHOTOKPHTEPHAIIBHBIX MTPOLIEAYP U MAIMHHOTO 00yUe-
HUs [44, 45], 9TO TO3BOJISET BBISABIIATE TUCOATAHC MEXK-
JIy OXBaTOM CeTH U (PaKTUIECKUMH YCIOBUSMH JTOCTH-
JKEHUS 11eIeid. DTH MOAXOBI 0COOCHHO BOCTPEOOBAHBI
P CLIEHapHOM MOJCIMPOBAHUH, OJHAKO MHTEpIpE-
TaIys TAaKUX WHIEKCOB 3aTPY/IHEHA, a UX MCIOJIb30Ba-
HUE TpeOyeT 3HAYUTENbHBIX 00heMOB MH(POPMAIINH.
B TO e BpeMsi IMEHHO 3TOT KJIACC METOJI0B OTKPHIBa-
€T MEepPCHEeKTUBHI AJIST HHTETPALUN MOP(OIOTUIECKIX
XapaKTepUCTUK TOPOJICKOI Cpeqpl B MOACIH OICHKU
TPAHCIOPTHOH TOCTYITHOCTH M IPUMEHEHUs Helpoce-
TEBBIX aJITOPUTMOB, CIIOCOOHBIX YYUTHIBATh HEJIHHEH -
HBIE 3aBHCHMOCTH MEX]ly IJIaHHUPOBOYHOH CTPYKTY-
poii i (paKTUIECKHUM YPOBHEM JOCTIDKUMOCTH. Takoi
MOJIXOJ JacT BO3MOXKHOCTh aJalTHPOBATh MEKIyHa-
POAHBIH OIBIT K cHENHU(HUKE TTOCTCOBETCKUX TOPOIOB
Y TIOBBICHTh YYBCTBUTEIBHOCTh QHAIUTHUYECKUX WH-
CTPYMEHTOB K MPOCTPAHCTBEHHBIM Pa3INuUsIM BHYTPH
TOPOACKOM TKaHH.

71

(8G) b HOAWIIG "Gl WOL Soioch oy



s HTGLCTSO: Tou 15 BRinycK 4 (58)

E.O. Casenwbesa

Bre yacoB muk

OOI111eCTBEHHBIN TPAHCIOPT

JInaHBIH aBTOMOOUIIE

15 mun

=

[ 30mun

B gace muk

[ 60mun

Puc. 2. I30XpoHBI JOCTYITHOCTH TEPPUTOPUH I. [IepMu Ha 0OIIIECTBCHHOM U JIMYHOM TPAHCIIOPTE st IBYX BAPUAHTOB MHTECH-

CHUBHOCTH JBWXeHus [31]

N

1:300,000

B 0,00-1,46
B 1,47-1,57
0 1,58-1,65
1 1,66-1,71
o 1,72-1,76
O 1,77-1,84
o 1,85-1,92
N 1 1,93-2,00
B 2.01-2,18

1:450.000 o’ 19 932

a

Puc. 3. loctynaocts padounx mect B Can-Ilayny (a) u Jlonnone () [34]

CymecTByrolniee MHOr0oOpa3ue MeTOJOB OLEH-
K{ TPAaHCTIOPTHOM TOCTYITHOCTH OTPAKaeT pa3IndHbIe
HCCIIeJOBAaTEIbCKHE TTOAXOABI — OT YKOHOMHKO-T€0-
rpaduyecknx 10 MHXKEHEpHO-TeXxHUIecKknX. OnHaKo
B IPaOCTPOUTEIBHOM KOHTEKCTE 0COOYIO 3HAYUMOCTh
NPHOOPETAIOT UIMEHHO T€ aCHEKThI JOCTYIHOCTH, KOTO-
pble MOIAI0TCS IPOCTPAHCTBEHHOMY PEryJIMPOBAHUIO.
XOTs TPaHCIIOPTHOE MTOBEICHNE HACETICHHS U YPOBEHb
TPAHCIOPTHOH JIOCTYITHOCTH OIPEEIISIOTCS KOMILIEK-
coM (haKTOpPOB, BKIIIOYAsI COLUAIBHO-IKOHOMHUYECKHE
YCIIOBHSI, TPAHCIIOPTHYIO MOJUTHKY ¥ WHAMBHYaJb-
HBbIE MPENNOYTEHUS, IPOCTPAHCTBEHHAS CTPYKTypa
TOPOJICKOH TEPPUTOPUHU OCTACTCS OAHUM M3 HEMHOTHX
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apaMeTpoB, Ha KOTOPbIE IPaJl0CTPOUTENIbHAS TPAKTH-
Ka MOKET OKa3bIBaTh CUCTEMHOE BIIMSHHE.

PE3YJIIBTATBI HCCJIEJOBAHMUA

Brusnue nnanuposounou cmpykmypbl Ha 00CmynHoCcmb

CoBpeMeHHBbIE HUCCIEJOBAHHS TOJUYEPKUBAIOT HE-
00XOIMMOCTh pacCMaTpUBATh TPAHCIIOPTHYIO JOCTYII-
HOCTB KaK pe3ysibTaT B3aMMOJEHCTBUS TPAHCIIOPTHON
MHQPACTPYKTYPHl M TUIAHUPOBOYHON OpraHU3alun
TOpOJICKOH cpeabl. B yacTHOCTH, B JOKJIaA€ UCCIENO0-
Barenbckoit rpynmnsl LSE Cities akieHTHpYETCs POJib
MOP(}OIOrHYecKuX XapakTEepUCTHK B 0OECHEUCHUH
ycroitunBoit MoOmibHOCTH [46]. KoHnenmus noctyn-
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HOCTH TECHO CBS3aHA C MOHATHEM «TPAHCIIOPTHOE I0-
BEJICHHE HaceNneHus» [6, 47]: IMEHHO OHa OTpe/eiseT
BO3MOXKHOCTH BBIOOpA HarpaBJIeHHH, CIIOCOOOB U Ya-
CTOTBI TO€3/10K. UeM BhIIlIE YPOBEHb JOCTYITHOCTH, TEM
BBIIIE BEPOSITHOCThH MCIIOJIE30BAHUS 00IECTBEHHOTO
TpPaHCIOPTa ¥ HEMOTOPU30BAHHBIX BUIOB MOOMIIBHO-
CTH, TIPH yCIOBUH HAJIMUMsI COOTBETCTBYIOIIEH nH(pa-
CTPYKTYPBL.

HccnenoBanus MoKa3bIBalOT, YTO TAKHE MPOCTPAH-
CTBEHHBIEC XapaKTEPUCTHUKH, KaK INIOTHOCTh 3aCTPOHKH,
CBSI3HOCTb YJIMYHOI CETH U CTETIeHb ()yHKIIMOHAILHOTO
CMEIICHHNs], OKa3bIBAIOT MPSMOE BIUSIHUE HA TPAHCIOPT-
Hoe noBezieHue [38], XoTs UX POib YCTYIAeT COLHUO-
nemorpaduueckiuM GakTopam, BKIKYas yPOBEHb aBTO-
MOOMIIN3AINH ¥ COLUATBHO-3KOHOMUYECKHH CTaTyC WH-
quBuza [48]. IlnaHupoBoUHast CTPYKTypa BIUSIET HAa TPaH-
CHOPTHOE MOBEJICHNUE ONOCPEI0OBAHHO — Yepe3 (op-
MHUPOBaHHE YCIOBUH JOCTYITHOCTH, YTO MOJUYEPKUBACT
3HAYMMOCTb I'PAJIOCTPOUTENbHBIX PEIICHUH, HaNpaB-
JICHHBIX Ha COKpPAIllEHUE PACCTOSIHUH 10 TOYEK MpH-
TSDKEHHMS, TIOBBIIIEHHE TUIOTHOCTH U (DYHKIIMOHAIBHOM
HACBIIIIEHHOCTH TOPOACKON TKaHU HapsIy C pa3BUTHEM
TPAHCTIIOPTHOW MH(PACTPYKTYPBHI.

B HayuHoii tuTeparype B 00J1acTH FOpOICKOTO IL1a-
HUPOBAHHUS TOCTYITHOCTh PACCMATPHUBAETCS KaK MHOTO-
CJIOIHAsI KaTeropus, IA€ OJHUX TOJBKO IOKa3aTenen
PacCTOSIHUS U BPEMEHH B ITyTH HEAOCTATOYHO JUIsl 00b-
SICHCHUST pa3induil B MOOMIbHOCTH. VccienoBanus
38 roponos CIHIA nokasanu, 4TO UMEHHO IPOCTPaH-
CTBEHHAs OpraHM3alls, a He CKOPOCTh MEepEeMEICHHH,
SBISIETCA KITIOYEBBIM (pakTopoMm moctymHOCcTH [39].
EBpomneiickuii ONbIT TakKe IEMOHCTPUPYET MHTETpa-
U0 MOP(OJIOrHUIEeCKUX NapaMeTpoB: OOJIbIIUHCTBO
n3 21 nHCTpYMEHTAa OLIEHKH JOCTYITHOCTH, IPIMEHSIEMBIX
B MPAKTUKE TPAHCIOPTHOTO U I'PaJOCTPOUTENIHHOIO
IJIAHUPOBAHUS €BPONEHCKUX TOPOJOB, YUUTHIBAIOT
TaKue NMPOCTPAHCTBEHHBIE XapaKTEPHCTHKH, KaK IIOT-
HOCTb, CTPYKTypa YJIUYHOH CETH U cMelleHue (QyHK-
it [49]. Onue U3 Takux HHCTpyMeHTOB — GraBAM,
OCHOBAHHBII Ha I'PaBUTAIIMOHHBIX MOJIEISIX, HCIOb-

3yeTcs NMpU pa3paboTKe MacTep-MJIAHOB M OIEHKE
COLIMATbHO-?KOHOMHYECKHUX MOCIEACTBUI TPAHCIOPT-
HBIX 1poekToB [50]. Takum oOpazom, MexTyHAPOHAS
MpaKTHKa MOJATBEPKIAET HEOOXOJUMOCTh Tepexona
0T cyry0o TPaHCIOPTHBIX MOJENeH K KOMIUIEKCHBIM
MOIX0/1aM, HHTCTPUPYIOIIUM MOP(OIOTUYCCKHE, CO-
UaJIbHBIC U MPOCTPAHCTBCHHBLIC XapaKTECPUCTUKHU T'O-
POJICKOH CpeJibl.

IlpocmparcmeenHble Xapakmepucmuxu
NIIAGHUPOBOUHOU CIPYKIYPbl

O0630p Hay4HBIX MyONHMKaIMil MO3BOJISET BBIS-
BUTb KJIIOUEBBIE IPOCTPAHCTBEHHBIE XaPAKTEPUCTHUKH,
ONpeesaolie YPOBEHb TPAHCIOPTHON JOCTYITHO-
ct: 310 KoHpurypanus Y/C, mIoTHOCTh 3aCTPOHKH,
MIPOCTPAHCTBEHHOE pacrpesesneHne GpyHKIni U ToueK
NpUTSDKEHUs. B Tabnnie mpeacTaBieHbl OCHOBHBIE
MopdoIorndecKkre napameTpsl, Handosee 4acTo pac-
CMaTpHBaeMble B HAYYHOH JIUTEPATYpe KaK MPEIUKTO-
PBI IPOCTPAHCTBEHHOH JIOCTYITHOCTH, M 0003Ha4YeH Xa-
paKTep UX BIUSHHS.

Tosvlwenue niomnocmu 3acmpouKu, 0CoOeHHO
8 COUEemaHUlL ¢ 8bICOKOLL KOHYeHmpayue pabouux mecm
U cepsucos, CioCOOCTBYET COKPAIICHNIO PACCTOSHUN
MEK/Ty TOUKaMH TPUTSDKEHUSI, CHI)KAET TPAHCIIOPTHYIO
Harpy3Ky ¥ HoBbIIIaeT 3Pp(OEeKTHBHOCTH O0IECTBEHHOTO
Tpancnopta [39]. MccrnenoBanusi UHAUHCKUX TOPOJIOB
TIOKa3aJjIx, YTO KOMITaKTHasi popMa 3aCTPOHKH, peryisip-
Hasi OPTOTOHAJIBHAS CETh YJHIl M HAJIMYUE CyOIeHTPOB
3aHITOCTH HANPSIMYIO YITyYIIAlOT NOKa3aTea! JOCTYITHO-
CTH M 00ecIrieunBaroT 0oree paBHOMEPHOE pacIpesierie-
HHE TPAHCIIOPTHBIX MOTOKOB [51]. Cmewannas 3acmpoti-
Ka, codeTaomas Xuibe, pabouyne MecTa, TOPTOBIIO
W YCIIyTH, CHIDKAeT MOTPEOHOCTh B YaCThIX U JAIBHUX
MOEe3/IKaX, 0COOCHHO Ha JITYHOM aBTOMoOwmITe [52].

Kondghueypayus ynuuno-oopodcnou cemu TaKxKe
UTpaeT OMpeeNstonyto posb. CBA3HAs CEThb C BBICO-
KOM MIOTHOCTBIO MEPEKPECTKOB U MHOKECTBOM allb-
TEPHATHBHBIX MapUIIPyTOB MOBBIIIAET MEMIEXOAHYIO
U TPaHCHOPTHYI AOCTYNHOCTb, COKpAIaeT JJIUHY

BrmstHuE IPOCTPAaHCTBEHHBIX XapaKTEPUCTHK TOPOICKON CPebl Ha TPAHCIIOPTHYIO JIOCTYITHOCTD

XapakTepucTHKa BawusiHue Ha JOCTYITHOCTD Oo6ocHOBaHUE

YMeHbIIaeT paccTOsIHUS 10 OOBEKTOB, AeaeT 00IeCTBeHHbIH

[InoTHOCTH HaceNeHUs U 3aHATOCTU [39, 51]
TpaHcnopt 6onee 3hHeKTUBHBIM

. IoBbImaeT BepoOATHOCTD JOCTHKEHHST HEOOXOAUMBIX HeTen

Cwmenrenue QyHKIMI [52, 53]

0e3 mepeca ok ¥ Ha KOPOTKHX MapuIpyTax
. ObecnieyrBaeT BEIOOP MapIIPyTOB, YMEHBIIACT BPEMSI U JUTHH

CBS3HOCTb YJIUUHOU CeTH P MapIipyTos, y P Y [5, 54]
ITyTH, YBEIHINBAeT MOAANBHOE pa3HOOOpa3ne
[oBbImaeT 1OCTYMHOCTH B MacIITade MemexoaHoH ceTn,

[IpoHuaeMocTh KBapTaIoB [25]
0COOCHHO ISl MaJIOMOOMIIBHBIX TPYIII
Bonee mernkast ceTka KBapTajIoB CIIOCOOCTBYET JIOKAIBHOM

Pasmepsr kBapTanos . [46, 55]
JOCTYITHOCTH M TIEIICH J0CIraeMoCTH

LleHTpabHOCTh B TPAHCIIOPTHOM LlenTpanpHO pacmonoKeHHbIE PAilOHBI 00ECIIEUNBAIOT OOJIbIIE [24. 56]

cetn QIBTEPHATHUB 1 OBICTPEE TOCTIKUMBI U3 IPYTHX TOUEK ?

O0becne4eHHOCTh OCTaHOBKAMHU
[NoBeImaeT pU3NIECKYIO U BPEMEHHYIO JOCTYITHOCTD KITIOUEBBIX

1 MapLIpyTamMH OOIECTBEHHOTO . [53, 55]
HaIpaBJICHUH, CHIDKAET Oapbepsl TSl YSI3BUMBIX TPYIIT

TpaHcIopra
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MyTH U Bpems noe3nku [5]. Tormomornueckas CBI3HOCTh
VIC Hanpsamyro KOppeaupyeT ¢ 00beMaMHu Menexo-
HBIX MEepeMEeNIeHII U KOHIIEHTpae 00beKTOB MpH-
TSOKEHUS BIOJIb HanboJee JOCTYITHBIX MapIIpyToB [54].
Hanuuue ckeo3nvix ceszeti MeX 1y KBapTaaaMu o0decrie-
YUBAET MPOHUIIAEMOCTb TOPOJCKOM TKaHH, YTO BasKHO
JUIS YSI3BUMBIX IPYII HaceneHus. HanpoTtus, nepapxu-
YyecKasi OpraHn3alys yIMIHON CETH U 3aKPbIThIC KUIIbIE
KOMIIJICKCHI CHIKAIOT POHNIIAEMOCTh U OTPaHUYMBa-
10T IOCTYIHOCTSH [25, 46, 55].

Llenmpanvroe nonosicenue yuacmra ¢ CmpyKmype
20pooa obecnieanBaeT Oosee BEICOKNIT yPOBEHb OCTYII-
HOCTH Onarozapsi KOHIEHTpAuU (PYHKIMH, TPAaHCIOPT-
HBIX MaplIpyTOB M IepecaJouHbIX y3i10B. Hampumep,
uccienoBanue u3 r. JIyuCBHILIS BBISBHIIO, YTO ILIE€H-
TpaJbHBIE PaiiOHBI TOPOJIA OTIINYAIOTCS 00JIEE BHICOKOM
JIOCTYITHOCTBIO 32 CYET codeTaHus 9pPEeKTUBHON yIIHd-
HOM CETH U KOHIIEHTpaluy Touek nputspkenus [56]. Cy-
IIECTBEHHBIM (haKTOPOM SIBISIETCSI M KAUeCmE0 Mmpanc-
nOpmMHO20 00CAYAHCUBANUA: 1IATOBAsT NOCTYIHOCTD
OCTaHOBOK, INIOTHOCTh M 4acTOTa MapIIpyTOB 00IIe-
CTBEHHOTO TpaHcnopTa. MHTerpanus TpaHCIOPTHBIX
MapIIPyTOB U Pa3BUTHE MYIBTUMOJAIBHBIX Y3JIOB CIIO-
COOHBI MOBBICUTH TEPPUTOPHATIBHYIO JOCTYITHOCTH TIPH-
neraronux paiionos Ha 10-20 % [53]. B monorpaduu
HayuHo-ncciienoBaTebCkoro HHCTUTYTa aBTOMOOHIIb-
Horo Tpancmnopta (HUMAT) taxke moguepkuBaercs,
YTO MIaroBasi JOCTYITHOCTh OCTAHOBOK OOIIECTBEHHOTO
TPAHCIOPTa KPUTUUECKN BayKHA [UISi CHUKEHHS TPAHC-
MOPTHON YS3BUMOCTH [5].

MOKHO yTBEPKAATH, YTO TNIAHUPOBOYHASL CTPYK-
Typa OKa3bIBAa€T CHCTEMHOE BIHSHNME Ha (pOPMHUpPOBa-
HUE YCJIIOBUN TPAHCIOPTHOM JTOCTYITHOCTH, COITOCTaBH-
MOE TI0 3HAYMMOCTH C Pa3BUTHEM TPAHCIOPTHOH WH-
(pacTpyKTypsl. DTO MOATBEPKAAET HEOOXOAMMOCTh
BKJTIOUEHUSI MOP(OTOTHUECKUX XaPAKTEPUCTHK B HH-

CTPYMEHTHI OLIEHKH U MPOTHO3UPOBAHUS JOCTYIHOCTH
TOPOZICKOHN Cpeapbl.

3AKJTIOYEHHUE

IIpoBeneHHbII aHaIM3 TTOKA3bIBACT, YTO TPAHCIIOPT-
HYIO JOCTYITHOCTH CIIEAYyeT paccMaTpHBATh HE TOJb-
KO KaK XapaKTepUCTHUKY TPAHCIOPTHON CHUCTEMBI,
HO W KaK IPOU3BOAHYIO OT MPOCTPAHCTBEHHOW OpTraHu-
3aluu Topoackoit cpenbl. O630p HAyYHBIX paboT MoA-
TBEPIK/IACT, YTO K YUCITy HANOOJIee 3HAYUMBIX MOP(OII0-
THYECKUX (PAaKTOPOB OTHOCATCS IUIOTHOCTH U CMEIICHHE
¢yskimii, koHduryparms YJIC, pasmep 1 NpOHUIIAeMOCTh
KBapTaJoB, MPOCTPAHCTBEHHOE PACIpPEEICHUE TOUEK
MIPUTSDKCHUS.

3apyOerKHBIEC HCCIISIOBAHUS JEMOHCTPHPYIOT IIepe-
XOJl MEXKIYHAPOJAHON MPAKTHUKU OT OLIEHKH MOOWIBHO-
CTH K KOMITJICKCHOH OIIEHKE TOCTYITHOCTH, HHTET PUPYIO-
el MOpP(OIIOTHYECKIE U CONMATBHBIC XapaKTePUCTHKH
TOPOJCKOH cpefibl. B oTeuecTBEHHOM KOHTEKCTE aKTy-
aJILHOM 3aJ1a4yel CTAHOBUTCS aJlanTalys dTHX MOIXO0/I0B
C Y4eTOM OCOOCHHOCTEU IMOCTCOBETCKOM TUIAHUPOBOY-
HOU CTPYKTYpPBI, COOPMHUPOBABIIICHCS B YCIOBUSIX HH/TY-
CTPHAIIBHON MOJIENHN TPAaIOCTPOUTETHCTRA.

Takum 00pa3om, TanbHEHIIee pa3BUTHE TCOPETUKO-
METOJIOJOTHUECKUX OCHOBAHUN OIEHKH TPAHCIIOPTHOM
JIOCTYITHOCTH JIOJDKHO OBITH CBSI3aHO C MHTETpaIlfei
MOP(OIOTHYECKUX XapaKTCPUCTUK B aHATUTHUYCCKHE
MOJIeNIU. DTO MO3BOJUT MOBBICUTH UYBCTBUTEIBHOCTD
METOZOB K MPOCTPAHCTBECHHBIM PA3JIINYHAIM, BBISIBUTH
30HBI TPAHCIIOPTHOTO HEPABCHCTBA H 000CHOBATH TPaJIo-
CTPOUTENbHBIC PEIICHHsI, HAIIPaBICHHbIE HA MTOBHIIIICHUE
KauyecTBa TOPOJCKOM Cpe/ibl M YCTOMUYUBOCTh TOPOACKOM
MOOMJIBHOCTH.
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INTRODUCTION

For a long time, transport policy in cities has been
focused on ensuring effective mobility, understood as
maximizing speed and distance of travel. This approach
has led to increased car use, spatial dispersion and a de-
cline in the quality of the urban environment [1, 2].
The transition to a sustainable development paradigm
in the 1990s shifted the focus from mobility to acces-
sibility, i.e. the ability to achieve vital goals within ac-
ceptable time and resource costs [3, 4]. Accessibility
came to be seen not only as a transport characteristic,
but also as an integral indicator reflecting the condi-
tions of the urban environment and its ability to meet
the needs of the population [5, 6].

In Russian politics, the idea of accessibility has
been institutionalized relatively recently: Transport
Strategy of the Russian Federation until 2030 sets out,
for the first time at the state level, the task of improving
spatial connectivity and transport accessibility of ter-
ritories'. However, the Strategy interprets accessibil-
ity primarily in sectoral terms — through the renewal
of rolling stock, the development of trunk infrastruc-
ture, and the improvement of transport service indica-
tors. Issues of transport and land use integration remain
secondary, and the urban planning aspect of accessibil-
ity is not adequately reflected. In modern Russian cit-
ies, the disintegration of land use and transport systems
persists; the location of residential areas, workplaces
and services is often not consistent with the possibili-
ties of reaching them [5, 7, 8]. This results in spatial
imbalances that increase dependence on private trans-
port and reduce territorial equity. Ensuring a sustainable
urban environment requires a comprehensive urban
planning approach that includes coordinated planning
of the spatial organization of the territory and transport
infrastructure [9].

The current scientific and practical agenda in-
volves a shift from understanding transport accessibility
as an exclusively transport characteristic to considering
it as a comprehensive urban planning indicator. In this
regard, the systematization of the conceptual frame-
work, analysis of existing scientific approaches to mea-
suring transport accessibility, and research into the role
of spatial characteristics of the urban environment in
shaping transport accessibility conditions are becoming
particularly relevant.

Theoretical approaches to the analysis of transport
accessibility
The concept of accessibility

The concept of accessibility occupies an important
place in the theory and practice of several related disci-
plines: geography, regional economics, transport plan-

! Transport Strategy of the Russian Federation until 2030
with a forecast for the period until 2035: approved by Order
of the Government of the Russian Federation No. 3363-r dated
27 November 2021.

ning and urban planning. In a broad interdisciplinary
context, accessibility can be viewed as a characteristic
of a territory that indicates the degree (potential and actu-
al) of reachability of a specific point in space by selected
means [10-12]. In the economic-geographical tradition,
accessibility is understood as the property of remote-
ness/proximity of an object or the possibility of reach-
ing it via the existing transport network [13], or as a tool
for analyzing the isolation of territories and development
disparities [13—15].

In the field of urban development and spatial plan-
ning, transport accessibility has become established
as a normative spatial characteristic linked to the ser-
vice radii of social infrastructure facilities, as well as
to the walking distance to stops and transfer hubs [16].
Research on social policy and applied demography in-
terprets accessibility as the equality of opportunities for
the population to achieve basic social benefits — edu-
cation, medicine, administrative services — as well as
an indicator of transport discrimination [17-19]. In trans-
port engineering modelling, the concept is used primar-
ily in an operational sense — as temporal and spatial
parameters of access to the transport network or key
facilities [20, 21]. Even when implementing complex
algorithms for calculating transport flows, the concept
of accessibility often does not act as an independent
analytical category, but merely accompanies traditional
mobility indicators.

Thus, despite the universality of the term “acces-
sibility”, its meaning and assessment methodology vary
significantly depending on the disciplinary context. In
Russian practice, interpretations remain fragmented:
the category of accessibility has been most fully devel-
oped in socio-economic geography, partially established
in urban planning and social policy, but remains insuf-
ficiently integrated into urban planning. This hinders
the formation of a unified methodological basis and
highlights the task of adapting international approaches
to domestic conditions.

In this study, transport accessibility for urban plan-
ning analysis is understood as an integral characteristic
of the urban environment that reflects the total reachabil-
ity of spatially distributed opportunities (jobs/services/in-
frastructure) by the population at a given generalized cost
of reaching them via the actual transport network (where-
by the weighting of opportunities and travel costs are de-
termined by the configuration of the network and the mor-
phology of the urban environment).

The evolution of transport accessibility assessment
methods

The evolution of approaches to assessing trans-
port accessibility has progressed from the early mod-
els of the Soviet economic-geographical school, which
relied on indicators such as road network density and
infrastructure provision coefficients [13—15], to modern
comprehensive methods based on big data and focused
on actual user behaviour [12]. The Soviet school laid
a solid theoretical foundation, but its approaches had
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a number of limitations: the emphasis on the macro
level made it difficult to apply the results on an ur-
ban scale, and the static indicators used did not reflect
the dynamic nature of accessibility in a highly urban-
ized environment. In the 1990s and 2000s, Russian
research shifted towards taking into account passenger
flows and the territorial organization of cities. In recent
years, methods based on big data, digital mobility traces
and user behaviour characteristics have been increas-
ingly implemented in practice. This transition reflects
a global trend towards understanding accessibility as
a multifactorial category that takes into account not
only transport but also social, spatial and environmen-
tal dimensions.

Despite the continued interest in the concept of ac-
cessibility on the part of Russian geographers [11, 13, 22]
and the active development of this topic in international
scientific literature in the field of urban studies and ur-
ban planning [23-25], in Russian urban planning theory
and practice, the concept of accessibility remains insuffi-
ciently developed and systematized. At the applied level
in Russian cities, accessibility is still assessed mainly
within the framework of basic route analysis for master
plans and comprehensive transport planning schemes.
This is significantly inferior to foreign approaches, where
transport accessibility is considered one of the key indi-
cators of social justice, sustainable development, spatial
integration, and the effectiveness of urban structure [26].

Contemporary interpretations in both domestic and
foreign scientific works increasingly define transport ac-
cessibility as a multi-parameter category that includes
physical, temporal, economic, social, and environmental
characteristics. However, there is still no universal term
for it, which leads to variability in the methods and crite-
ria used to assess it [11].

MATERIALS AND METHODS

To systematize existing approaches to assessing
transport accessibility in the context of urban planning,
a classification comprising seven groups of methods has
been developed. The classification is based on their suit-
ability for the tasks of analyzing and designing the urban
environment, as well as differences in mathematical appa-
ratus and degree of suitability for practical application —
from topological models to integral indices that take into
account morphological and social characteristics.

Topological methods are based on the analysis
of the street and road network (SRN) structure in graph
form. They allow key nodes and traffic directions to be
identified, which is important when designing new con-
nections. The most well-known method is Space Syn-
tax, developed by B. Hiller and J. Hanson [27], which
has been widely used in the analysis of cities of various
sizes [28-30] (Fig. 1). Despite its versatility and wide-
spread use, this approach is limited in that it ignores time

4-314
314-798
798-1,459
1,459-2,140
2,140-3,610

Fig. 1. Connectivity of the Samara region according to spatial syntax theory [30]
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Fig. 2. Isochrones of accessibility of the Perm area by public and private transport for two traffic intensity scenarios [31]

and cost parameters, which are key to assessing real
transport accessibility.

Iso line methods allow visualizing the boundaries
of a territory’s accessibility in the form of isochrones
(by time), isodistances (by distance) and isodapanes
(by travel cost). Their advantage lies in their clarity,
which makes these methods particularly useful when
assessing the accessibility radii of social infrastructure
facilities and transport hubs. Domestic authors have
used isochrones, for example, to analyze the transport
accessibility of the Perm region [31] (Fig. 2). In addi-
tion, isodistances and the so-called “kilometrograms”
of A.M. Yakshin, used for graphoanalytical assessment
of spatial differences, have become widespread in the do-
mestic scientific tradition [32].

Potential accessibility methods are based on gravi-
tational models proposed by V.G. Hansen [33]. They
take into account the “attractiveness” of destinations and
the costs of reaching them, which allows for the assess-
ment of the balance of spatial development. Their appli-
cation has proven highly effective in analyzing workplace
accessibility [34], but the models have been criticized for
ignoring the impact of competition for resources [35, 36].
Modified indicators and balance models have been devel-
oped to take this method into account [11, 37]. It should
be noted that in domestic practice, gravitational models
have become established mainly as part of four-stage
transport modelling, where they are used to calculate cor-

respondences and forecast flows. In international tradi-
tion, they are interpreted more broadly — as a tool for
assessing transport demand and, at the same time, as
an indicator of spatial accessibility used in urban planning
analysis [38, 39] (Fig. 3).

Infrastructure-network, spatio-temporal, and in-
dex methods are developing in the context of digitali-
zation. The former is based on GTFS data (a publicly
available format for describing public transport time-
tables) and graph databases [40, 41]. They allow for
the consideration of timetables and the actual dynamics
of transport services, which makes them useful for opti-
mizing routes and planning transport hubs. A limitation
is their dependence on the completeness and reliability
of the source data.

Spatio-temporal methods, which go back to T. He-
gerstrand’s concept [42], focus on individual constraints
and mobility trajectories; using these navigation sys-
tems and travel diaries makes it possible to identify
interpersonal differences and provides a more accurate
reflection of urban mobility dynamics [43]. Their ad-
vantage lies in their high accuracy, while their limita-
tion is the complexity of collecting and processing per-
sonal data.

Composite indices are constructed using multi-
criteria procedures and machine learning [44, 45],
which allows for the identification of imbalances be-
tween network coverage and the actual conditions for
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Fig. 3. Accessibility of workplaces in Sao Paulo () and London (b) [34]

achieving goals. These approaches are particularly use-
ful in scenario modelling, but the interpretation of such
indices is difficult, and their use requires significant
amounts of information. At the same time, it is this
class of methods that opens up prospects for integrat-
ing the morphological characteristics of the urban en-
vironment into models for assessing transport accessi-
bility and applying neural network algorithms capable
of taking into account nonlinear dependencies between
the planning structure and the actual level of accessibil-
ity. This approach will make it possible to adapt inter-
national experience to the specifics of post-Soviet cities
and increase the sensitivity of analytical tools to spatial
differences within the urban fabric.

The existing variety of methods for assessing trans-
port accessibility reflects different research approaches,
ranging from economic and geographical to engineering
and technical. However, in the context of urban plan-
ning, it is precisely those aspects of accessibility that can
be spatially regulated that are of particular importance.
Although the transport behaviour of the population and
the level of transport accessibility are determined by
a complex set of factors, including socio-economic
conditions, transport policy and individual preferences,
the spatial structure of urban areas remains one of the few
parameters on which urban planning practice can have
a systematic influence.

RESEARCH RESULTS

The impact of planning structure on accessibility

Contemporary research emphasizes the need to
consider transport accessibility as the result of the in-
teraction between transport infrastructure and the plan-
ning of the urban environment. In particular, a report
by the LSE Cities research group highlights the role
of morphological characteristics in ensuring sustain-
able mobility [46]. The concept of accessibility is
closely linked to the concept of “transport behaviour
of the population” [6, 47]: it is this concept that deter-
mines the choice of destinations, modes and frequency
of travel. The higher the level of accessibility, the high-
er the likelihood of using public transport and non-
motorized modes of mobility, provided that the appro-
priate infrastructure is in place.
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Studies show that spatial characteristics such as
building density, street network connectivity and the de-
gree of functional mixing have a direct impact on trans-
port behaviour [38], although their role is secondary
to socio-demographic factors, including car owner-
ship and an individual’s socio-economic status [48].
The planning structure influences transport behaviour
indirectly — through the creation of accessibility condi-
tions, which emphasizes the importance of urban plan-
ning decisions aimed at reducing distances to points
of attraction, increasing the density and functional
saturation of the urban fabric, and developing transport
infrastructure.

In the scientific literature on urban planning, acces-
sibility is viewed as a multi-layered category, where dis-
tance and travel time indicators alone are not sufficient
to explain differences in mobility. Studies of 38 cities
in the United States have shown that it is spatial orga-
nization, rather than travel speed, that is the key factor
in accessibility [39]. European experience also demon-
strates the integration of morphological parameters: most
of the 21 accessibility assessment tools used in the trans-
port and urban planning practices of European cities
take into account spatial characteristics such as density,
street network structure and mixed use [49]. One such
tool is GraBAM, based on gravity models, which is used
in the development of master plans and the assessment
of the socio-economic impact of transport projects [50].
Thus, international practice confirms the need to move
from purely transport models to integrated approaches
that incorporate the morphological, social and spatial
characteristics of the urban environment.

Spatial characteristics of the planning structure

A review of scientific publications reveals the key
spatial characteristics that determine the level of trans-
port accessibility: the configuration of the urban devel-
opment structure, building density, and the spatial dis-
tribution of functions and points of attraction. The Table
presents the main morphological parameters most fre-
quently considered in scientific literature as predictors
of spatial accessibility, and indicates the nature of their
influence.
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The influence of spatial characteristics of the urban environment on transport accessibility

Characteristic Impact on accessibility Justification
Population and employment density Redgces distances to facilities and increases the efficiency of 39, 51]
public transport
. Increases the likelihood of reaching required destinations
Land use mix without transfers and along short routes [52, 53]
Street network connectivity Prov1des route ch(?lce, .reduces travel time and distance, and [5. 54]
increases modal diversity
e Increases accessibility at the pedestrian network scale, especially
Block permeability for groups with limited mobility 23]
Block size Smaller block grids promote local accessibility and walkability [46, 55]
. Centrally located areas provide more alternatives and are
Transport network centrality reached faster from other locations [24, 56]
Availability of public transport Improves physical and temporal accessibility of key destinations [53, 55]
stops and routes and reduces barriers for vulnerable groups ’

Increased building density, especially when com-
bined with a high concentration of jobs and services,
helps to reduce the distances between points of attrac-
tion, reduces transport loads and improves the efficien-
cy of public transport [39]. Studies of Indian cities have
shown that compact building forms, regular orthogonal
street networks, and the presence of sub-centres of em-
ployment directly improve accessibility indicators and
ensure a more even distribution of traffic flows [51].
Mixed-use development, combining housing, work-
places, retail and services, reduces the need for frequent
and long journeys, especially by private car [52].

The configuration of the street and road network
also plays a decisive role. A connected network with
a high density of intersections and multiple alternative
routes improves pedestrian and transport accessibility,
reduces travel distances and travel times [5]. The to-
pological connectivity of the SRN directly correlates
with pedestrian traffic volumes and the concentration
of attractions along the most accessible routes [54].
The presence of through connections between neigh-
bourhoods ensures the permeability of the urban fabric,
which is important for vulnerable population groups.
Conversely, the hierarchical organization of the street
network and gated communities reduce permeability
and limit accessibility [25, 46, 55].

The central location of the site within the city struc-
ture ensures a higher level of accessibility due to the con-
centration of functions, transport routes and transfer
hubs. For example, a study from Louisville found that
central areas of the city are more accessible due to a com-
bination of an efficient street network and a concentra-
tion of points of attraction [56]. The quality of transport
services is also an important factor: walking distance to
stops, density and frequency of public transport routes.
The integration of transport routes and the development
of multimodal hubs can increase the territorial accessibil-
ity of adjacent areas by 10-20 % [53]. A monograph by

the Scientific Research Institute of Automobile Transport
(NIIAT) also emphasizes that walking distance to public
transport stops is critical for reducing transport vulner-
ability [5].

It can be argued that the planning structure has
a systemic impact on the formation of transport acces-
sibility conditions, comparable in importance to the de-
velopment of transport infrastructure. This confirms
the need to include morphological characteristics in
the tools for assessing and forecasting the accessibility
of the urban environment.

CONCLUSION

The analysis shows that transport accessibility should
be considered not only as a characteristic of the transport
system, but also as a derivative of the spatial organization
of the urban environment. A review of scientific works
confirms that the most significant morphological factors
include density and mixing of functions, the configuration
of the SRN, the size and permeability of neighbourhoods,
and the spatial distribution of points of attraction.

Foreign studies demonstrate a shift in international
practice from assessing mobility to a comprehensive as-
sessment of accessibility that integrates the morphologi-
cal and social characteristics of the urban environment. In
the domestic context, the urgent task is to adapt these ap-
proaches, taking into account the peculiarities of the post-
Soviet planning structure that was formed under the condi-
tions of the industrial model of urban development.

Thus, the further development of the theoretical and
methodological foundations for assessing transport acces-
sibility should be linked to the integration of morphologi-
cal characteristics into analytical models. This will increase
the sensitivity of methods to spatial differences, identify
areas of transport inequality, and justify urban planning
decisions aimed at improving the quality of the urban en-
vironment and the sustainability of urban mobility.
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