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Analysis of Indicators of Sustainable Development Urban Passenger Transport System

Establishing the main attributes of population mobility is one of the most important indicators of urban
development, which has been studied by domestic and foreign scientists for use in the practice of urban transport
planning and the development of sustainable transport systems. Mobility characteristics are also an important
source and result for the development of changes in the city master plan and the creation of new management
decisions in the operation and operation of the route network of urban passenger transport.

However, at the present stage of implementation of transport studies of urban population movement
requires consideration of indicators of sustainable development of urban transport systems. In this regard, a study
of the functioning of the passenger transport system of public transport in the city of Rivne in terms of the
development of the principles of sustainable urban mobility. The use of the system of indicators of sustainable
development of urban passenger transport system allows to assess the current situation in the city and outline
promising areas for improving the public transport system in conjunction with the spatial development of urban
areas to ensure comfortable movement of residents to meet labor and cultural movements.

The questionnaire "Study of mobility of the population in the city of Rivne" was used as initial data for
definition of indicative indicators of functioning of passenger transport system of public transport of the city of
Rivne, in the context of its sustainable development. Three indicative parameters are taken into account, namely:
the indicator of access to mobility services, the indicator of the possibility of active mobility and the indicator of
the level of satisfaction with public transport. Based on the calculated values of indicative indicators, it can be
argued that some indicators of sustainable urban mobility for the city of Rivne are of mediocre importance. This
indicates the need to develop strategic measures to improve the city's public passenger transport system in
conjunction with its spatial development to increase the comfort of movement of residents of all groups.
urban passenger transport, transport system, sustainable development, indicative indicators, matrix of
passenger correspondence, efficiency
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O1uiHKa clieHapliB CTAJIOT0 PO3BUTKY TPAHCIIOPTHUX
CHCTEM MICT 3 aBTOMOOLJIE-OpPI€EHTOBAHOI0 MOOLIHHICTIO

B crarTi npeacTaBiIeHO pe3yNbTaTH eKCIEPUMEHTAIBHUX JIOCHIPKEHb 3 PO3POOKH CLIEHApiiB CTAJIOro
TPAHCIIOPTHOTO OOCITYyTOBYBaHHS HACCJICHHS MICT. 3pO0JIEHO aKI[CHT Ha aBTOMOOLIE-OPiEHTOBaHY MOOUIBHICTD,
siKa € HeOAKAHOIO 3 TOUKU 30Dy IUIaHy CTasiol MOOUTLHOCTI. PO3p0o0iieHO MO1e/ib TPAHCIOPTHOT MPOTO3HUIIiT, KA
BPaxOBY€ MPOITYCKHY CIIPOMOXKHICTH BYJIMYHOI JIOPOXKHBOI Mepexxi Micta Bbposapu. Iopsin 3 MM npoBeneHo
MOJICTIFOBaHHS MOMUTY Ha TPAHCIIOPTHE OOCITyrOBYBaHHS 3 IMIUIEMEHTALI€I0 MPOLEAYypU arperyBaHHs IUIOLIi
Kol 3a0ynoBu micta. I[IpoBefeHO OIHKY albTepHATHBHUX CIICHAPIiB TPaHCHIOPTHOTO OOCIYyTrOBYBaHHS, SIKi
BiJIPI3HAIOTHCS pPiBHEM JKOPCTKOCTI 3aX0IiB MO0 OOMEXEHD Ha MePeCyBaHHs B IIEHTPAIbHIN YacTHHI MicTa.
aBTOMOOiNe-opiecHTOBaHA MOOiTbHiICTH, MoOJEJb TPAHCIOPTHOIO MOMHUTY, MOJeJb TPAaHCIOPTHON
Npono3uuii, exoJoriunuii egpexkr
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IloctanoBka mnpodaemu. B ymoBax 3pocraHHs piBHA aBTOMOOiLMi3amii, mI0
CHOCTepiraeThCsi B YKpaiHi B OCTaHHI POKHM, peaii3allisi CTaJoro pPO3BUTKY MICT CTae
CcKiagHo0 3amadero. OpieHTariss Ha 1HAMBIAYalbHI 3aco0M TIEPECYBaHHS, CEpel SIKUX
HaWO1IBIIOr0 MOMIMPEHHS HA0YJIM MOTOPU30BaHI TPAHCIIOPTHI 3aCO0H, € OJJHUM 3 KITFOUOBUX
ACTEKTIB 3HIDKEHHS e()eKTUBHOCTI BIPOBAKCHHSI CIIEHApPIiB CTasoi MOOILIBHOCTI B MiCTax
Vkpaiaun. HeratumBHa  emigeMiojioriyHa  CHUTyallis, sKa  CIOPUYHHEHAa  CTPIMKUM
po3noBciokeHHsaM Bipycy SARS-CoV-2 (COVID-19), numie migmToBXy€e HACEICHHS MiCT
aKTHUBHO 3aCTOCOBYBATHU 1HAMBITyaJbHI TPAHCTIOPTHI 3aCO0M, HaBITh HEXTYIOUN HETaTUBHUMU
€KOHOMIYHUMHU Ta €KOJIOTIYHMMH HACTIAKaMU IIbOTO MpOIleCy. 3a TaKUX YMOB HEOOXigHa
po3po0Ka CTamux CIEHapiiB PO3BUTKY TPAHCIIOPTHUX CHCTEM 3 BpPaxyBaHHSIM AaKTHBHOTO
3aCTOCYBaHHS MEIIKAHIISIMU MICT IPUBATHUX TPAHCIIOPTHUX 3ac00iB. be3yMOBHO, 11€ BHOCHTH
JIesIKl MPOTUPIYYSI B caMy KOHLEMIIIO CTAJIOr0 PO3BUTKY MICT, sika 0a3yeThCsl Ha aKTUBHOMY
3aCTOCYBaHHI MEIIKAHIIMU MICT «3€JICHUX» BUIIB TPAHCIOPTY Ta OPIEHTAIII0 HA MICHKHI
rpoMaachKuil Tpancnopt. He3paxkatoun Ha 11e, BOUEBUAb TPAHCIIOPTHI CUCTEMHU MICT YKpaiHH
noTpedyloTh pPO3pPOOKH AJaNTUBHUX 3aXOJIB IIOJO HIBEIIOBAaHHS HETaTMBHOTO BIUIMBY
CTPIMKOTO PO3BUTKY aBTOMOOiMI3amii Ta (GopMyBaHHS MapagurMH «M’ SIKOTO» TEPEXOAy 0
CTaJoi MiChKO1 MOOITTBHOCTI.

AHaJji3 ocTaHHiX JAociaimkeHb i1 myOuaikamiii. «Crama Micbka MOOUTBHICTR» 1€
PO3BHUTOK TPAHCIIOPTHOI CHUCTEMH, SKHH cropusie ¢GOpMyBaHHIO O€3MEYHOro, pPiBHOTO 1
CIPABEIJIMBOTO JOCTYIY JIOACH 1O MICIh 3aJ0BOJICHHsI CBOiX moTpe6 [1]. B pe3ymbraTi
3pOCTAIOYOro iHTEpecy 10 Oro MUTAHHS, Ha piBHI €Bporneiickkoro Coro3y 0ysio po3polieHo
kinbka npoekTiB 1 iHimiatuB (CH4LLLENGE, CIVITAS, ELTIS), B pamkax skux Oynu
OTpaIbOBaHl KepiBHI MPUHIMITH CTAJIOTO0 PO3BHTKY MiChbKOi MOOUTBHOCTI. OMHHM 3 TaKHUX
JOKYMEHTIB € po3po0Ka Iutany ctanoi Micbkoi MobOineHOCTI (SUMP), mo nepen6auae co6oro
GYyHKIIIOHATTBHY CTpATETio, Ika po3po0IieHa AJis 3aI0BOJICHHS TOTped MEeNIKaHIiB 1 Oi3Hecy B
MicTi 1 Horo okomuiix [1]. B pamkax po3poOku SUMP kinro4oBUM 3aBAaHHAM € KapIuHAIbHE
3HIDKEHHS PIBHS 3aCTOCYBaHHS MIPUBATHUX aBTOMOOLUIIB JIJIsl peati3allii moi3 0K MEeITKaHI[IMU
MmicT [2]. Ane, gk 3a3HaudaeThcs B [3] HaBiTh mpu po30yA0BI HOBUX >KUTJIOBHX PailOHIB 3
KOMITAKTHUM IIPOEKTYBAaHHAM ISl 3ajjadya € BaXKO NOCSKHOK0. OIHMM 3 IIISAXIB BUPILICHHS
nanoi npobsemu 3rigHo 3 C. Curtis [4] € edexTuBHE QOpMyBaHHS CUCTEMH T'pPOMAJICBKOTO
TPaHCHOPTY, sIKa TOBUHHA 3a0e3MevuyBaTH OAHAKOBO BHCOKY TPAHCIIOPTHY JOCTYIHICTH IS
MEIIKAHIIIB PI3HUX paiioHiB MicTa [5]. B Takux ymoBax TpaHCHOpPTHAa JOCTYITHICTh
bopMyeThCS SIK IHTETpaJbHHUN TOKa3HUK, B KU BAaroMWd BKJIAJ BHOCHTDH IMIIIOXiJHA
JOCTYIIHICTh €JIEMEHTIB TPaHCIOPTHOI iH(pacTpykrypu [6]. B KOHTEKCTI rpomMaJchbKOTro
Tpancnopty B pamkax SUMP nepeBara moBHHHa HaJaBaTHCS «3€JIEHUM) BHJIaM TPAaHCIOPTY,
cepell SKMX METPO BiJlirpa€e KIFOYOBY POJIb B KpYIMHUX MicTax [7]. 3a BiICyTHOCTI pO3BHHEHOT
1H(PPACTPYKTYPH TaHOTO MaricTpajbHOrO BUAY TPAHCIOPTY TpamBail MOBHHEH BUCTYIATH Y
AKOCTI 6a30BOr0 1 po30yA0BH CTaNO1 MiChKOT MOOLTHHOCTI [8].

B pamkax koHIemnii cTajgoro po3BUTKY MIChKOi MOOITEHOCTI HEOOX1THUM €JIEMEHTOM
€ ONTUMI3allisl JOPOXKHBOI MEpeXi 3a paxyHOK IiJBUIICHHS pPIiBHSA aJMiHICTPAaTUBHOTO
yHpaBiiHHA AoporaMu. Takuil miaxix 0coOIMBO BaXJIMBUI ISl 3aKOHOIABYOTO OpPraHy KpaiH,
[0 PO3BHBAIOTHCS, OCKUIBKH, SK TOKa3y€ JOCBIM, CTPIMKHMHA pICT HACEJICHHS B MiCTax
NPUTHIYY€E TOJINIIEHHS J0pir. AHaji3 MONMUTY Ha NMEPEeCyBaHHS HAa OCHOBI BiJOOpa)kKeHHS
KOH(]Iryparii Toporu € roJOBHUM eTaroM s moaaibinoi ontumizauii [9]. Ilpu po3poOri
SUMP cnin 6patu 10 yBaru TUI BYJIMYHOT JOpokHBOI Mepexi (BJIM) ta camy miaHyBaJibHY
cTpykTypy Micta. Tak B poboti [10] mokazaHO, MmO MICTO sBIsiE COOOK 3arajbHE
cepelioBUINe, SKe MOBHHHE 3a0e3ledyBaTH MPOAYKTHUBHE MPOKMBAHHS MEIIKAHIIIB MICT 3
MOJJIMBICTIO peajii3alii BEJIMKOro CHEKTPY COLIalbHO-eKOHOMIYHUX NOTped. OcobauBy
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yBary B paMKax TepuTopii MicTa 3aciayroBye HOro ILeHTpajdbHa YacTHHA, sKa
XapaKTepU3y€EThCsl BUCOKOIO KOHIIEHTPALIIEIO A1JIOBOT Ta KyJbTYpHOI aKTUBHOCTI JIIOJIEH, 110
CYNPOBOIKYEThCS BUCOKMM piBHeM MoOuIbHOCTI [11]. HeraruBHuii BIUIMB aBTOMOO1TBHOTO
TPAHCIIOPTY caMe B IICHTPAJbHIA YAaCTHHI MICTa TMOBUHEH OYTH HIBEIHOBAHUU IIIITXOM
PO3pOOKH KOMILIEKCY 3axO[iB HIOJ0 opraHizamii pyxy Ta (opmyBaHHS OOMEXEHb s
TPaH3UTHHX MEPEMIIIEHb HA IPUBATHOMY aBTOMOOUTFHOMY TpaHcmopTi [12].

IlocranoBka 3aBpaHHsi. MeToo gaHoi pobGOTH € po3poOKa anbTepHATHUBHUX
CIICHapiiB PO3BUTKY TPAHCHOPTHHUX CHUCTEM MICT TP AaKTHUBHOMY BHKOPUCTaHHI
ABTOMOOUIBHOTO TPAHCHOPTY MeEMKAHIIMU MicT. OO0’€KTOM JOCHIKEHHS € TPOIIeC
IepecyBaHHsl Ha TNPHBATHOMY aBTOMOOUTBHOMY TpaHcmopty. [Ipemmerom mocmimkeHHs €
BIUIUB TIapaMETpiB TPAHCIOPTHOI Mepexki Ha COLIabHO-EKOJOTIUYHI XapaKTePUCTUKU
HepecyBaHb.

Buknan ocHoBHOro marepiaay. Po3poOka momeni peanizariii crieHapiiB CTajJoro
PO3BUTKY TPAHCHOPTHOI CHCTEMH Tiependadae BHKOHAHHS KOMIUIEKCY poOiIT, sIKi TOBHHHI
OyTH B3a€MO3B’si3aHi MDK co0or0. B pamkax nmaHoi poOOTH pO3TIAOalOThCS TPYIOBI
MEepEeMIIEHHST JKUTEJIB MiICTa B PAHKOBHW Yac MIK 3 BHUKOPUCTAHHSM 1HJIWUBITYyaTbHUX
aBToMOOLTIB. TOMY ISl BUPIIIICHHS TTOCTABIICHOT 3a1a4i (hOpPMali30BaHO y BHJII CTPYKTYPHO-
JIOTIYHY CXEMHU OCHOBHI eTanu poOOTH, SIKi BKIIOYAIOTh B cebe: 30ip CTATUCTUYHHUX JAHUX,
noOyI0OBy TPAHCIMOPTHUX MOJENIed TPOIO3HINI Ta TOMUTYy, aHaji3 IOTOYHOIO CTaHy
TPAHCIIOPTHOT ~Mepexi Micta (MPHUKIAM  AOCTIDKEHHS), IMITalliiHE MOJICIIOBAHHS
QIbTEPHATUBHUX CLEHApiiB, MPOBEJCHHS MOPIBHUIBHOI OLIHKM Ta BUOIp NMEPCIEKTUBHOTO
CIICHApII0 PO3BUTKY MicTa. B sIKOCTI B3a€MO3B’S3KIB MiXK PI3HUMHU €TalmaMu BIPOBAIKEHHS
BUCTYMAIOTh CTaHIApTHI 1 yHiikoBaHI MOAemi, fKi B CYKyIHOCTI JO3BOJIIIOTH JIETKO
TeHepyBaTH JEKUIbKa CIIeHapiiB Ta MOPIBHIOBATH KOKEH 3 HHUX 3a Pi3HUMH MOKa3HuKamu. Ha
puc. 1 300paxeHa CTPYKTYpHO-JOTIYHA CXeMma, sKa BKIOYae B cebe ycl HEeoOXilHI KpOKHU
JIOCSITHEHHS peatizallii ClieHapito.

OTtxe, popMyBaHHIO CIIEHAPiiB PO3BUTKY TPAHCHOPTHUX CHUCTEM Iepeaye po3poOKa
MoJiesiell TPaHCHOPTHOrO MOMUTY Ta mpono3uuii (puc. 1). MopentoBaHHS TpaHCIOPTHOI
MIPOTIO3HIIIT IPOTIOHYEThCS BUKOHYBaTH B PTV Visum, sxuii 103BojIsi€ omucaTH MPOCTOPOBI
XapaKTePUCTUKU TPAHCIOPTHOI MEpEXl y BUIVISAL ABOX BUMIPHOI Mojenl. [lis BUKOHaHHS
JIAHOT MPOLEAYPU Ha TEepIIOMY KpoIli HeoOXiTHO oO0paTH 00’ €KT MOJENIOBaHHS — MicTo. Tak
K JIaHe JOCIIPKEHHS! HOCUTh IIOUIYKOBHUI XapakTep, MPONOHYEThCs 00paTH HEBEIHMKE MICTO,
10 JIO3BOJIUTH CKOHIICHTPYBATH 3yCHUIS Ha TPOIEAYypi pO3POOKM CIIEHApPiiB Ta MiHIMI3ye
TPYAOMICTKICTb PO3pOOKH MOJIeNi TpaHCHOPTHOI mpomo3uiii. us JochikeHHS oO0paHo
MmicTo bpoBapu B sKOCTI 00’€KTy pO3pOOKHM KOMILIEKCY 3aXOIiB IIOJO CTajJoro pPO3BUTKY.
XapakTeprucTuKa MOJIeli TPaHCTIOPTHOI poro3uiii anst M. bpoBapu npencrasnena B Tada. 1.
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Tabmuus 1 — 3aranbHa xapakrepuctuka BAM m. Bposapu

Xapakrepuctuka BJIM 3HAYEHHS
Kareropist noporu I-a 1-0 1-0 II III IV
KinpKicTh CMYT pyXYy, O/I. 4 4 6 2 2 2
[IupuHa CMyTH pyxy, M. 3,75 | 3,75 | 3,75 | 3,75 | 3,50 3
[IponyckHa 34aTHICTh, aBT./TOX 3000 | 3000 | 4500 | 1500 | 1500 | 1200

MakcumanbHO JOMYyCTUMA IMBHJIKICTh

90 50 50 50 50 50
nepecyBaHHs, KM/TO1T

3aranpHa MPOTSHKHICTH KOXKHOI KaTEropii, KM. 9,55 |14,55| 1,41 | 23,26 | 2,91 | 100,79

KinpkicTh By31iB, 0. 499
3aranbpHa NPoTsHKHICTE BJAM, KM. 153,50
KinbkicTh 1yT, yChOro: 1444
OJIHOCTOPOHHBOI'O PYXYy 29
JIBOCTOPOHHBOTO PYXY 1415
KinbKicTh TPAaHCTIOPTHUX palOHIB 29
3aranpHa IJI011a TPAHCTOPTHUX PAaOHIB, KM 36,21
KinbKicTh MpUMUKaHBb, OJ1. 138

B cBot0 "epry MozenroBaHHS TPAHCIIOPTHOTO TOMUTY BHKOHYETHCS 3T1THO METOAUKH
[13]. B sxocTi MeToAy pO3paxyHKY MATpPHUIll TPAHCIOPTHUX KOPECIOHMACHIIH 0OpaHO PiBHO
WMOBIpHICHHN TIiAXiJ, SIKAA HE BpaxoBy€ BIUIMB BijJcTaHi Ha QOpPMYyBaHHS Map
KopecrioHAeHIil. lle € akTyanbHUM B KOHTEKCTI MOJENIOBaHHS IepecyBaHb Ha
IHIMBITyaqTbHUX TPAHCTIOPTHUX 3ac00ax, TaK SK JUISl TAKMX KOPECHOHJCHIIN BiJICTAHb HE €
KOPCTKO JIETEPMIHYIOUOIO CKJIJI0BOI0. MiCTKOCTI TPaHCTIOPTHUX PAalOHIB MO BiANPABICHHIO
3aMpOMOHOBAHO (POPMATII3yBaTH SK HACTYIHY (PYHKIIIIO:

- i P
0[_f(S.wc6’pHac’kmx’Q)ﬂ (1)
ne O, — MICTKICTb i-r0 TPAaHCIOPTHOTO paiioHy 10 BiIPaBICHHIO, aBT.;

[ . . 2
S’ ; — IUIOIIA )KUTIIOBOI 3a0yI0BH 3 YpaxyBaHHSIM IIOBEPXOBOCTI, KM ;
P, — IIUIBHICTh HACEIICHHH, oc./KM”;

k,, — KoedILi€HT TPy 10BOI 3alHATOCTI;

¢ — CepeHe 3aTI0BHEHHSI OTHOTO TPAHCIIOPTHOTO 3ac00y, OC./OI.
KmogoBuM kommonentoM O, € ckximamoBa S ., ska (opmye piBeHb MacIuTady

BiJIIIPABIICHb 3 TPAHCIIOPTHOTO paiioHy. [l BU3HaYEHHS IIOTO MOKA3HUKA JIIsl cPOPMOBAHHUX
TPAaHCIIOPTHUX paiioHax 3actocoBaHo ArcGIS. Pesynbratu hopmyBaHHS AaHUX MO0 TUTONT
3a0ynoBH Mo AinsiHKax micta bpoBapu HaBeneHo Ha puc. 2. ®parmeHTH arpulOyTHBHOL
iH}opmartii mo 1udpoBUX Mmapax MiChKOi 3a0y0BH Ta KUTIOBUX OYJIWHKAX MPEICTABICHO B

Tabn. 2 ta 3. JIna GopmyBaHHs maHuX 10 S, Ha MEpUIOMY KpOLl MpOBeAeHO (hOpMyBaHHS
mapiB OyniBesnb B MicTi bpoBapu (puc. 2a ta tabi. 2).
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6)
Pucynok 2 — Pesynbrati hopmyBanHs nM(ppOBHX IIapiB MiCbKOT 3a0y10BH (@)
Ta Oe3nocepeHbO KHUTIOBOI 3a0y/10BH (0) B MicTi bpoBapu

Tabmuns 2 — ®parment atpuOyTuBHOI iH(MOpMalis HUdpPoOBOro mapy MichbKol
3a0y10BU
Ne Tun 3a0yn0BH [IpusHaueHHst [ToBepxoBicTh Hnoma “epm‘z’“’
3/m HOBEPXY, M
1 garages - 1 24
2 build mxona Ne 3 3 3417,63
3 build PYB/J 2 5158,08
4 build CUJIBITO 1 4925,05
5 garages - 1 32
6 apartment KK «JlicoBuit KBapt» 24 2659,56
7 build POKyparypa 2 459,11
1722 apartment JKUTJIIOBUI OYJTMHOK 9 1623,72
Tabmuis 3 — @parMeHT atpubyTUBHOI iHGOpPMAIIii )KUTIOBOI 320y 1I0BU
Ne Tumn 3a0ynoBu [Ipu3HaueHHs [ToBepxoBiCTH Hnowa niep H1(2)r0
3/m MOBEPXY, M
1 house KHUTIOBUN OYAMHOK 17 2470,51
2 apartments KUTIIOBUH OYIMHOK 5 898,83
3 build JKUTJIIOBUI OYJTMHOK 5 926,38
4 apartments KHUTIOBUN OYAMHOK 9 1338,07
5 build JKUTJIIOBUI OYJTMHOK 5 1473,30
6 apartment KHUTIOBUN OYAMHOK 9 1927,72
7 build KUTIIOBUH OYIMHOK 5 592,24
1548 build KUTIIOBUH OYIMHOK 12 704,50

[Ticns 1bOTO MPOBENEHO «OYMIEHHS» INapiB 3 METOI BUIUICHHS JIUIIE >KUTIOBOI
3a0y70BH, sSKa BUCTYMAa€ B SKOCTI Oaszucy mis (HOpMyBaHHS MICTKOCTI TIO BiANPaBICHHIO
TPAHCHOPTHUX paloHiB. [H(opMaIlis 070 KUTIOBOI IJIOLI 3 ypaXyBaHHSM IOBEPXOBOCTI
Oyna arperoBaHa 3a TPAaHCIOPTHHMH PaliOHAMH, IO B PE3yJbTAaTi JO3BOJHIO OTPUMATH

i
MmacuB S, .
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®opMyBaHHS MICTKOCTI TPAHCIIOPTHUX pPalOHIB MO MPUOYTTIO BUKOHAHO HAa OCHOBI
METOAMKHU TpecTaBiieHol B [13] 3 momepeaHbOr0 OIIHKOK TUCIOKAIli MICIb TMPHUKIaTaHHS
npani no tepurtopii micta. OCTaTouHOIO YMOBOIO (DOPMYBAaHHS MICTKOCTEH TpPaHCIIOPTHHX
paloHIB IO BIANIPaBICHHIO Ta IPUOYTTIO €:

0=220,=2D; @

ne O — o0csr nepecyBaHb, aBT.;
D, — MIiCTKICTb TPaHCTIOPTHOTO PaiOHy 1O PUOYTTIO, ABT.;

R — xinpKicTh c(hOPMOBAHUX TPAHCTIOPTHUX PANOHIB, OJ.

Po3pobOka creHapiiB cTasoro po3BUTKY TPAaHCIOPTHOI CHUCTEMH MiCTa ITIOBHHHA
nepeayBaTH €Tan «IIarHOCTUKW» TMOTOYHOro craHy. Buxongsgum 3 Toro, mo B poOOTI
NpuiieHa yBara CTalUM 3axoJaM 3 TPaHCIOPTHOTO OOCIYyroBYBaHHS HAceJICHHS Ha
1HAMBITyaJbHOMY TPAHCHOPTI €Tam aHaji3y MOTOYHOTO CTaHy CHCTEMH BHKOHYETBHCS 3
aKIEHTOM Ha JaHWi croci0 mepecyBaHb. KITIOWOBMM acreKkToM IpH aHami3l MOi3J0K Ha
MPUBATHUX aBTOMOOUISIX € piBeHb 3anoBHeHHsI BJIM TpancnopTHuME 3aco0amu. HebakaHum
€ TPaHUYHE 3aIIOBHEHHS MICBKMX BYJIUIb, IPU IKOMY IHTEHCUBHICTb MOTOKY HaOIMKAETHCS
abo TMepeBHUIye MPOMYCKHY 31aTHICTh AisHku BJIM. Pesynbrat MomentoBaHHS NepecyBaHb
IpY IOTOYHOMY CTaHi TPaHCHOPTHOI Mepeski Micta bpoBapu HaBeseHO Ha puc. 3.

o
X
[

B KpHTHYHm cTaE
JenopimsHA cTRE

IMToIWTHBHAN CTAE

B
(=]
-
b

KoedinleHT 3apanTReHHA

PucyHok 3 — Pe3ynbTar OIL[iHKH OTOYHOT'O CTaHy TPAHCIIOPTHOTO 00CIYrOBYBaHHS HACEJICHHS Ha
1HAMBiTyaTbHUX TPAHCIOPTHUX 3ac00ax

Pesynbratn mMomentoBaHHS JO3BONMIIM BUSIBUTH HH3KY ninssHOK BJIM, Ha sSkux B
NOTOYHHM Yac AKICTb TPAHCIIOPTHOTO 0OCITYrOBYyBaHHS € He3a10BUIbHOW0. HasBHICT 3aTOpiB
Ha psAIl BYJUIb (JOpPMy€ HETATUBHI HACHIJKH COIIaJbHOTO Ta €KOJIOTTYHOTO XapaKTepy IS
MENIKAHI[IB JOCHTIKYBaHOTO MicTa. Ha OCHOBI MiarHOCTUYHHX 3aXO[iB IIOJAO MOTOYHOTO
CTaHy TPaHCIOPTHOI MEpeXi HEoOXiJHO BHUKOHATH PO3POOKY albTEpHATHBHUX CIICHAPIiB
po3Butky. Crmig Opatu 10 yBaru, 1o Hpu po3poOIli CHEHApiiB HE PO3IIISIAIOTHCS BapiaHTH
posmupeHHs autstHok BJIM st migBuineHHs iX mpormyckHoi 3aaTHoCTI. [le 00yMoBIeHO THM,
mo 3rigHo mapazokcy bpeca [14] me Moxe HpU3BECTH A0 MOTIPIICHHS TPAHCIIOPTHOTO
00CITyrOoByBaHHs B TIOPIBHSHHI 3 «0a30BUM» BapiaHToM. [lopsm 3 1uM IMIUIEMEHTAIlis
CIIeHapiiB HE MOBUHHA CYIPOBO/KYBATUCH 31 3HAUHUMHU KalliTaIbHUMU BKJIaJaMH.

Kepytrounch Bullie mo3Ha4yeHUMU MTpaBUIaMU PO3POOJICHO /IBa albTEPHATHUBHI CIIeHApii
¢yHKLIIOHYBaHHS TpaHcopTHOI Mepexi. llepmmii crenapiii mepenbauae BHpPOBaKEHHS
JKOPCTKUX Mip MO0 3a00pOHM PyXy B IEHTpalbHIM YacTuHI Micta. Jlpyruii creHapii
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nepeadavae MO3BUI MepecyBaHb Ha MPHUBATHUX aBTOMOOUIAX B LIEHTpPaJbHIM YacTHHI, aje 3
00MEXeHHSIM MBUIKOCTI pyxy 10 30 km/roa. [lopsin 3 MM KOXKEH 3 ClIeHapiiB mepeadadae
HHU3KY 3aXOJ[iB 3 peopraHizaiii JOpoKHbOT'O PyXy B MICTi, Cepe/l SIKHX B SKOCTI KIIOUOBOTO €
peBepcuBHMIl pyx 1o gusHKax BJIM. Ile mo3Bonsie BpaxyBaTh HEPIBHOMIPHICTH
TPAHCHOPTHHUX MOTOKIB MO HANPsAMKaX PyXy B 3aJIEXKHOCTI BiJl TOUH 100U.

B sixocTi kputepiiB OLIHIOBaHHS CIICHApiiB BIPOBAHKEHHS CTAJIOr0 TPAHCIIOPTHOTO
00CIIyrOBYBaHHS 3aCTOCOBAHO COIiaJIbHI Ta €KOJOTIUHI XapaKTePUCTHKH, SKI MpeACTaBJICHI

HACTYITHUMH NOKA3HUKAMH:
) [At ) L
t eHb —| Zla |, h (3)
a Z i
60 =

i=1 1

denb

e t,
At, — eKOHOMIsl Yacy nepecyBaHHs OJHOTO aBTOMOOLIIS, XB.;

— CyKyITHa €KOHOMIs 4acy Ha MepecyBaHHs TPAHCIIOPTHUX 3aC00iB, XB.;

h; — KOpECTIOHIEHIIis M i-M Ta j-M TPaHCIIOPTHUMH palOHaMM MiCTa, aBT.

K
Z 4+ﬂ <L, -Volume,
k=1 c(k)
E., = , 4
€0 1000000 @

e Vc(k) — IMIBUKICTh TPAHCIIOPTHOTO MOTOKY Ha k-it minstHii BJIM, km/rom;

L, — nosxuHa k-i ginaaku BJIM, km;

Volume, — po3mip TpaHCIOPTHOIO NMOTOKY Ha k-i aiasHui BJIM, aBr.

besnocepennbo macmradyBanHs 1000BUX 3Ha4eHb (3) Ta (4) MO KiIBKOCTI AHIB B POIIi
JO3BOJISIE BUKOHATH TIEPEXiJ O CEPEeIHbOPIYHUX IMOKA3HHKIB. JlJI1 MOHETapHOI OIIHKH
COLIIATBHOTO €(eKTY BPaXOBYETHCSI BapTICTh OJHOTO Yacy JJisi KOXHOI OCOOH, IO BHKOHYE
nepecyBaHHs B TPAHCIOPTHIA CHUCTeMi Micta. Pe3ynpTaTw OIHKK ITOKa3HHKIB 3a
IbTEPHATUBHUMH CIICHAPIsIMH HABEJICHO Ha puc. 4 Ta 5.

OIIHKA GVHKIIOHYBAHHSA TPAHCIIOPTHOI MEPEXI

. BazoBmif cran - .
IokaIHIEN OOIHIOBAHH siepexi Coenmaprii 1 Coerapiit 2
CepeITEA MBITKICTE aBTOMOGIH 1679 e T [TozuruBHMIT edekr
IO Mepeixt, EM/TOL

CepenHiii wac mepecyBadEL »

ARTOMOGITS 10 Mepes, XB. 8.67 8,07 7.78 - Heratusani edexT

Cepemn AeIBHICTS Mofanxm 505 5,02

FBTOMOOINE, KM

PucyHnok 4 — Pe3ynbratu MozientoBaHHs1 6a30BHX aTpHOYTIB OLIIHKY ajlbTEPHATHBHUX CLEHAPIiB

AmHali3 TMOKa3HUKIB TpaHCIOPTHOro oOciyroByBanHs 3a CreHapieM | 103BOIUB
BUSIBUTH 3POCTaHHS CEPEIHBOI MIBHUAKOCTI pPyXy Ta, SK HACTIJIOK, CKOPOYEHHS 4Yacy
nepecyBaHHs. Aie 3a00poHa pyXy B LIEHTpaNbHIN YaCTHHI MPU3BETa J0 3pOCTaHHS CePEeIHbOT
JATBHOCTI TepecyBaHHs, 1o cynepeunth npuHinumnam SUMP. B cBoro uepry Cuenapiii 2 mo
yCiX BHIIE MO3HAYEHHUX MOKA3HUKAX € KPallUM 33 TIOTOYHHI CTaH TPAHCIIOPTHOI CUCTEMH Ta
Cuenapiii 1.
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PucyHok 5 — Pe3ynbTaTi oLiHKM €KOJIOTIYHOTO (a) Ta COLiaibHO-eKOHOMIUHOTO (0) eeKTiB BiJ BIIPOBaHKEHHS
aIBTEPHATHBHUX CLIEHAPIIB PO3BUTKY TPAHCIIOPTHOI CUCTEMHU

Ominka BajJOBMX TIOKa3HHWKIB 3a aJIbTEPHATHBHUMH CIEHApPiIMU  TO3BOJHIIA
copMyBaTH OCTaTOYHE YSBJICHHS NP0 MOXJHMBI pe3yJbTaTH BiJ BIPOBAKCHHS
3alpOMOHOBAaHMX 3axoJiB. Ha OCHOBiI IHTErpajgbHOI OIIHKM EKOJOTIYHMX Ta COLIaJbHO-
€KOHOMIUHUX MOKa3HUKIB 3p00JIE€HO BUCHOBOK MPO JOLIIBHICTH BpoBamkeHHs CrieHapito 2,
SKUI He Tiependadae >KOPCTKOi 3a00pOHU Ha PyX B IEHTpajbHii yacTuHi micta. [lopsin 3 um,
3TiIHO JIaHMX Ha pHC. 5a BHUIHO, IIO EKOJIOTIYHA CHUTYallis HE 3MIHIOETHCS KapIWHAJIbHO B
Kpamy cropoHy. lle 00ymMOBIIGHO aBTOMOOIIC-OPIEHTOBAHOK  MOOUIBHICTIO, KA
posrasaanack B poOoTi. TakuM YHMHOM, TIOKPALIEHHS TPAHCIOPTHUX YMOB IIPU aBTOMOOiJe-
Opi€HTOBaHiIi MOOUTBHOCTI HE (OpMy€e 3HAYHOTO cTaioro edekry, MmO BKa3dye Ha
HeoOXiJHICcTh 3acTocyBaHHs npuHuuniB TOD [5, 15, 16] npu po3poOri cueHapiiB cTaaoro
PO3BHUTKY MICT.

BucHoBku:

1. B ymoBax BnpoBamxenHs SUMP B kpaiHax 3 aBTOMOOiIE-OpiEHTOBAHOIO
MOOIUTBHICTIO MEpeXiJ Ha «3eJIeH1» BHIM T'POMAJICBKOTO TPAHCIOPTY MOBUHEH BHUKOHYBAaTHCh
MOCTYTIOBO 3 IMIJIEMEHTAIII€I0 TPOMIKHOTO €TaIly, SIKHi BKJIFOYa€e B ce0e KOMIUICKC 3aXO/iB
070 0OMEeXKeHb TepecyBaHb Ha MPUBATHUX aBTOMOOIISX B LEHTPalNbHIA YacTHHI MicTa
(HalO1TBII 3aBaHTa)KEHA YAaCTHHA MICTa).

2. B ymoBax oOmexeHHs iH(opmaiii o0 MICTKOCTI TPAHCHOPTHHUX pPaloOHIB MO
BIJITIPABJICHHIO, sIKa € HEOOXIAHOIO JJIs1 pO3pOOKH MOJEINi TPAHCIIOPTHOTO TMOIUTY, JOIIEHO
3aCTOCYBaHHS MPOTPaMHUX MPOAYKTiB Ha 6a3i GIS manux. BoHM 103BOJNSIOTE KOMIIEHCYBATH
BIZICYTHICTb CTaTUCTHYHOI iH(OpMAIIil PO KUIBKICTh MEIIKAHIIB TPAHCIIOPTHUX PAaOHIB Ta
BUKOHATH arperyBaHHs JaHoi iHdopmarii nuisxoM (opMmyBaHHS IMUPPOBUX MIAPIB MICHKOT
3a0yaiBIi.

3. Po3pobueni cueHapii cTanoro po3BHTKY TPaHCHOPTHOI CUCTEMH MiCTa JTO3BOJIMIN
OIIIHATH CKOJIOTIYHUI BIUIMB aBTOMOOIJIC-OpiEHTOBAaHOI MOOUTBHOCTI. BcraHoBIEHO, IO
HE3BKAIOUYM Ha albTEPHATHUBHI 3aXOQM IIOJ0 OOMEXKEHb NepecyBaHb Ha IPHUBATHHX
aBTOMOOLISIX B IEHTPAJbHIA YacTWHI MicTa OYIKyBaHMHM EKOJOTIYHMN e(deKT Bij Takmx
3axoniB Oyae He cyTreBuM. JlocsrHyTe 3HIDKEHHS piBHA 3atopiB Ha BJIM  dopmye
MO3UTUBHUI €(EeKT JuIIe I KOPUCTYyBadiB TPAHCIOPTHOT MEPEXi B TOW Yac K HEMPSIMHUA
BIUTUB TPAHCIIOPTHOI CHCTEMHU Ha MEUIKAHIIIB MICT 3aJIUIIAETHCSI HETATHBHUM.
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Assessing the Scenarios for Sustainable Development of Transport Systems in the Cities
With Car-oriented Mobility

The paper aimed at assessing the scenarios for transport systems sustainable development under car-
oriented society.

As SUMP supposes limitation in private cars usage, we focused within this study on assessing the direct
and indirect effects due to sustainable measures deployment in a case of car-based mobility. Also, we proposed a
new option to determine the number of cars origin from the transport zones using GIS-based data. To achieve the
major aims of this study we conducted the experimental research on urban mobility when people tend to use the
private cars instead of public transit. The simulation has been conducted with PTV Visum software. Brovary city
has been chosen as a case study to reveal the advantages and disadvantages of the car-oriented mobility. We
developed two alternative scenarios considering the total ban for entering the city center by the private cars and
soft conditions when the cars can cross the city center but with speed restriction. Besides that, both scenarios
supposed the changes in traffic organization, namely the revers movement introduction. As the results we
revealed the reduction in travel times for both scenarios, but the average travel distance has increased for
scenario with ban for entering the city center by the cars. As for the second scenario with soft restrictions it
allowed to reduce the travel time, travel distance and increase the traffic speed. But the indirect effect reflected
by the CO2 emissions reduction has not changed significantly.

Based on these results we can state that sustainable measures in a case of car-oriented mobility can
provide only the direct effect for car users. The indirect effect remains quite low allowing to conclude that
sustainable development should be grounded on TOD and non-motorized modes.
car-oriented mobility, transport demand model, supply model, ecological effect
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