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Anomauia. Y cmammi po3enaHymo Memoouxy MOOent08aHHs MpAaHCHOPMHOL
docmynHocmi mepumopiti cnocobom nobyoosu i30XpoH i3 3aCMOCY8AHHAM GIOKPUMUX
oanux OpenStreetMap, I'/C GRASS GIS ma CKB/] PostgreSQL.

Summary. The value of territories with developed transport infrastructure is
increasing compared to those where it is less developed, which is reflected in the value of
land and real estate as well as in social and household spheres. One of the widely used
tasks of geoinformation systems is to map transport accessibility based on road network
data. The most common way of modeling transport accessibility is to construct
isochrones - lines of equal time spent on space overcoming given points. The article
deals with the methodology for modeling the transport accessibility of territories by the
method of constructing isochron using OpenStreetMap data, GIS GRASS GIS and DBMS
PostgreSQL. To create isochrones, we used the v.isochrones extension, which allows us
to work in two modes: to create continuous isochrones, that is, the cost of moving, and to
simply delay the distance traveled along the roads, which is well-suited when it is
impossible to move outside the transport network at all. The values of isochrones in the
range from 15 to 180 minutes, the speed to overcome the space outside the road network
of 5 km / h and the resolution of the output raster of 50 m were taken for simulation.
According to the results of the research, a isochoron map for the territory of the Volyn
region was constructed in vector and raster form and its analysis was performed. The
results of the study show that about 67% of the territories of the region can be reached
from key settlements within an hour. The proposed methodology can be used for a quick
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analysis of the availability of territories. Possibilities of this approach are rather limited,
especially in aspects related to the consideration of traffic flows, coverage quality, speed
limits, and other permanent and temporary things that directly affect transport
accessibility. With the detailed preparation of the road network baseline data, it is
possible to obtain interesting results that can be applied to different transport
accessibility analysis scenarios.

Knwwuoei  cnosa:  zceoingpopmayiuni  cucmemu,  i30XpoHu,  MPAHCHOPMHA
docmynHicmy, aHani3, MOOETHOBAHHS.

Key words: geoinformation systems, isochrones, transport accessibility, analysis,
modeling.

IMocranoBka npodaemu: GopmMyBaHHS TPaHCHOPTHOI CHCTEMH - OJHE 3
KITIOYOBUX HANPSAMKIB PO3BUTKY MiCT, paliOHIB, O0IACTEel Ta IEP>KaBH B LJIOMY.
Brcoka po3BHHEHICTh TPAHCIIOPTHOI MEPEXi € BEIHUKOIO NEPEeBarok0, OCKUIBKU
JI03BOJISIE OTPUMATH IUBUAKHAN JOCTyNn 10 Oyab-sIKOiI TOYKH MicCLEBOCTi. Y
3B'AI3KY 3 [UM IHHICTh TEPUTOPIH 3 PO3BHHEHOI TPAHCIOPTHOIO
iH}pacTpyKTypoIo 301IBIIYETHCS B TIOPIBHAHHI 13 TUMH, JI¢ BOHa PO3BHHEHA B
MEHIIIH Mipi, 0 BiOUBAa€eThCs K HAa BAPTOCTI 3eMJIi Ta HEPYXOMOCTI, TaK i Ha
couLianbHO-M00YTOBUX chepax.

TpaHcropt, TpaHCIIOPTHA CHCTeMa, TpaHCHIOpPTHAa IHQpacTpyKTypa,
NepeBE3CHHs TMacaKUpiB Ta BaHTAXIB 3aBXKIU Oyld 00’€KTOM aHalizy
mmpokoro koia (axiemiB. Ha cboromHi icHye TOCHTH 0araTo pi3HOIDIAHOBUX
JOCII/DKEHb TEPHUTOPIANBEHOI OpraHizalii TPaHCIIOPTHOI CHCTEMH pETiOHIB
KpaiHH, TPaHCHOPTHOI MJOCTYIHOCTI HACEJNICHWX IIyHKTIB, TPAHCIOPTHOTO
TYPUCTHYHOTO OOCITYrOBYBaHHSI HACEJICHHS, TPAHCIOPTHOI 1H(GPACTPYKTypH
TOLIO.

AHaniz Bimomux gociaimkenb. [IUTaHHAMH OWIHKA TPAHCIIOPTHOI
JOCTYITHOCTI PI3HOrO pPOAYy OO’€KTiB Ta TEPUTOPIi, 30Kpema, 3aimManucs
Bitum3HsHi BueHi Cinbuenko 0O.JO., Cementox JLJI., 3apybina A.B. [1],
Suoscekuii I1. O., Mariiiunk O. M. [2] a Takox 3akopgonHi Cervero R. [3],
Wilson A.G. [4], Litman T. [5] Ta 6arato iHmmx.

OpnHi€ro 13 MUPOKO-BUKOPUCTOBYBAHUX 33/1a4 T'€0iH(OPMAIIHUX CHCTEM
€ xapTorpad)yBaHHS TPAHCIIOPTHOI JTIOCTYITHOCTI HA OCHOBI IaHUX ITPO JIOPOXKHIO
Mepexy. Halbinpmn momMpeHuM CHocoOOM MOJISNIOBAHHS TPAaHCIIOPTHOT
JOCTYITHOCTi € To0y/10Ba 130XpOH - JIiHI PIBHUX BUTpaT Yacy Ha IOOJIAaHHS
IIPOCTOPY LIOAO0 33JaHUX TOUOK.

Mera Ta 3aBAaHHS  JOCTiUKeHb.  YJOCKOHAJECHHS  METOIUKH
MOJIEIIIOBaHHS TPAHCIIOPTHOI JIOCTYIMHOCTI TEPUTOPiil NUIIXOM BHKOPHUCTaHHS
croco0y moOymoBM  i30XpOH 13  3aCTOCYBaHHSIM  BIIKPUTHX  JaHHUX
OpenStreetMap, I'IC GRASS GIS ta CKB/] PostgreSQL.

PesyabTaTn  pocaimkenb.  HamMm  mpomoHyeThes  3aiiicHIOBaTH
BUILE3raJiaHUii  METOJ  CTBOPEHHS KapT 13  BUKOPHUCTAHHSM  JaHUX
OpenStreetMap [6] y noexnanni i3 Biakpuroro I'lC GRASS GIS [7] B ocTanHii
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Bepcii mporpamMHOro 3a0e3rleueHHs Ha MOMEHT HamucaHHs crtarti 7.2.2. s
3MeHIIeHHs BukopucTanHs pecypeiB [IK ta wacy Bubipox nani OpenStreetMap
6ymu nepeneceni y CKBJI PostreSQL 9.6 [8].

Ha mouaTkoBOMY eTari JOCTIKeHb HaMU OYJI0 BiJIOKPEMIJICHO 3 BUXIJTHOT
6a3u nanux OpenStreetMap y *.shp daitn agminicTparuBHoi Mexi BonnHebkoi
obnacrti. JlaHu# map BUKOPUCTOBYBABCA JUIsl IIOJAJIBIIOTO BiACIYEHHS 00 €KTIB,
1110 JIeXKATh 38 MEKaMH JIOCIIJKYBaHOI 00J1acTi.

BaxnuBuMm eranmoM B HamIOMy MAOCIIUKEHHI € OTPUMAaHHS AaHHUX IIPO
JOPOXHIO Mepexxy obmacti. Y cBiff wac, Ha piBHI riobampHOTO OSM-
ToBapucTBa Oyino Bupimeno [9], mo B ocHOBiI kiacudikamii mopir, ska
onmcyeThCs TeroM highway=*, MaioTh nexatn He (Qi3UUHI XapaKTepUCTHKH, a
BiTHOCHA BaKIHMBICTH ("'3HAUMMICTB") HOpOTH y HOPOXKHIH Mepexi. ['omoBHa
NPUYMHA Y TOMY, IO HaHBaXKJIMBIIIA XapaKTEPUCTHKA JOPOTH - 1Ie HE KUIBKICTh
CMYT pyxy a0 SKiCTh acanbTy, a 3BIIKM 1 Ky/IH [0 Hill MOYKHA TOTXaTH.

Y 3B's3ky 13 UMM, YyKpailHCBKUM CIIBTOBapHCTBOM Yy pe3yjbTari
OOroBOpEHHsI Ta TOJIOCYBaHHS OyiM NPUHHATI NpaBwia JUIs BU3HAYCHHS
BiJTHOCHOI BaXXJIMBOCTI JOPIr Ha TepuTOpii YKpainu. BimnoBigHO 32 OCHOBY i€l
knacudikanii Jopir B3sTa kiacudikaris, ska MpuiHATa 5K 1 B OUTBIIOT YaCcTUHU
MOCT-PaASIHCHKUX KpaiH, IO MAloTh JOPOXKHIO 1H(PACTPYKTYpY YCHAAKOBaHY
Bix kommmHbOoro CPCP. 3a3HaumMo, mio nana kimacuikaimis He cIiBmamae 3
ICHYI0YOIO 3arajnbHOAepkaBHOIO kimacudikamieto [10]. Joxmagna knacudikaris
Ta BiIOBIHICTh 3arajbHOJICPKAaBHUM BHaM JOPIr MpuBejaeHa Ha pecypei [11].
Hamu Oyno BimiOpaHO BCi €JIeMEHTH TOPOXHBOI MEpEeki, MO SKUX MOXYTh
MepecyBaTUCh TPAHCIIOPTHI 3aco0u B Mexax BommHCBKOI o6macti 3 miapy B/1
planet_osm_lines 3i 3HaueHHssmMu tery "highway" unclassified, trunk link, trunk,
track, tertiary link, tertiary, secondary link, secondary, road, residential,
primary_link, primary ta living_street.

HonatkoBo Oynu BimiOpani 3 ToukoBoro imapy planet osm points
HaceleHl MyHKTH kiacugikoBaHi sk city Ta towns, KOTpi OyAyTh HOTpiOHI B
MTOTAITEIIIOMY MOJICITIOBAaHHI, SIK BiIIIPaBHI TOYKH JJIs TOOYAOBH 130XPOH.

Ha npyromy etami mMmiAroTOBKM HEOOXiTHO KOXHIA IUISHIN JOPOTH
NPU3HAYUTH JEAKYy CEpeIHI0 HIBHIKICTh mepeMimieHHs 1o Hid. KoxHOoMy
ciMelicTBy 00'exTiB 3risiHO Horo tery B OpenStreetMap npu3HauuMo 3arajibHy
OuiKyBaHy WIBHAKICTb, HE BHHUKAalOYM B KOXEH OKpeMHH 00'ekT. OTxe,
PO3TIITHEMO Ti KaTeropii, skl y Hac 3aIImInCs micis GiapTparii:

1. trunk - mHaiBaxknmBimn i waiGimemri goporw. OdikyBaHa IIBHIKICTH

90 xm/rox;

2. primary - Bemuki mroce, HacTymHWi piBeHb micns trunk. OuikyBana
mBUAKICTE 90 KM/TOI;

3. secondary - BigHOCHO BEJHKi JOPOTH, HACTYHWN PpIiBEHb MCIsA
primary. O4ikyBaHa mBHAKICTE 60 KM/TOx;

4. tertiary - 3BuuallHi aBTOMOOUIBHI JOpOTM MK  HEBEIMKUMHU

HaceJIeHMMU ITyHKTaMu. OvikyBaHa MBUIKICTb 60 KM/TOx;
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5. living_street - »xwuTiIOBi 30HH, J€ y MHIIOXOMAIB SBHA I€peBara B Ipasi
nepecyBanHs. OuikyBaHa MIBUAKICTE 15 KM/TOT;

6. residential - aBTOMOOLNBHI TOPOTH B KUTIOBHX KBapTanax. OuikyBaHa
MIBUAKICTE Onu3bKo 40 KkM/Tox;

7. service - cepsicHi mia'i3am, B'i3aM Ta iH. OuikyBaHa MmBHIKICTH 30
KM/TOJI;

8. road - aBToMOGiNBHA AOpOra HEBiTOMOro THIy. [IpuiiMeMO MIBHAKICTH
60 xM/Tox;

9. track - rpynTOBi mOporH, 3a3BHUail I CimbrocnTexHikd. [IpuiiMmemo
MBUAKICTE 30 KM/TOT;

10. tertiary_link - miciist 3'enHanns 06’ekTiB tertiary 3 iHImMMH 06’ €KTaMu
Toro X Ty abo moporamu iHmWX THMIB. [IpmitMemo mBHAKiCcTH 40
KM/TOII;

11. secondary_link - micis 3'enHanus 06’ektiB THIy secondary 3 iHIITHMH
abo moporamu iHmUX TUMiB. [Tpuiimemo mBuaKicTs 40 KM/TOS;

12. primary_link - wicis 3'emHamHs primary 3 iHmAMH primary a6o
Joporamu iHmuX TumiB. [IpuiiMmemo mBuaKicTs 40 KM/TO;

13. trunk_link - wmicis 3'eqnanns trunk 3 iHmuMu trunk abo moporamu
iHmmx tunis. [Ipuiimemo mBuakicts 40 KM/Tox;

14. unclassified - noporu 6e3 Tera. IpuiiMmemo mBHAKICTH 40 KM/TOI.
BaxnmBo 3ayBakuTH, IO A ACSIKUX NULTHOK (3a3BHYail ix Hebararo) y

BIIACTUBOCTAX 3amoBHeHe 3HaueHHI MAXSPEED, BoHO Moxe Oyt sk
KUTBKiCHOIO (B KM/TOx), Tak i Bugy UA:urban. PosmmppoBky nmx mo3HavueHb
MOJKHA 3HAWTH B [12] i BHKOPUCTOBYBATH MPHU BU3HAYCHHI IBUIKOCTEH.

Jnsi  cTBOpeHHs 130XpOH Hamu OyjJ0 BHKOPHUCTaHO PO3LIMPEHHS
v.isochrones [13], sike m03BOJIsiE MPAIOBATH B JBOX PEXKHUMAax: CTBOPIOBATH
OesriepepBHi 130XpOHH, TOOTO IOJISI BUTPAT HA MEepeMillleHHs (3 BUKOPHCTAHHIM
MOJyJIsl T.cOst), 1 MPOCTO BIAKIAAATH TOJOJAHY BiJCTaHb Y3J0BXK JOPIr (IO
J00pe MiAXOANUTH Ui BUMAAKY, KOJU TEPEeMillleHHs 32 MeKaMy TPaHCHOPTHOT
MEpeXi HEMOXJIMBO 30BCIM - 3 BHUKOPHUCTAHHSAM MOy v.net.iso). Jis
MOJICITIOBAHHS MIPUUHATO 3HAYCHHS 130XPOH B Aiana3oHi Bix 15 mo 180 xBumuH,
MIBUJKICTB JUISl IOAOJIAHHS IPOCTOPY 11032 JOPOKHBOK MEPEXEI0 5 KM/TOA Ta
pO3aiBHY 3maTHiICTH BuXimHoro pactpy 50 M. OcrasHiM mapamerp nyxe
BaXJMBUH - 1€ pO3MIp KOMIPOK CiTKM, 1O SKHX 1 Oyae HIpOBOAWUTHCS
PO3paxyHOK 4acy IepeMilieHHs. BiH MOBHHEH OyTH IOCHUTH HEBEJIMKHM, 1100
130XpOHM OyNM IUIaBHUMH, aje 1 HE 30BCIM MAJICHBKHM, TOMY IO YUM
JETaNbHIIE CiTKa, TUM OLUIbIIE PECYpCOEMHMMH BHXOIATH OOYUCIICHHSI.
OpHi€ro 3 mepeBar JaHOTO PO3IIUPEHHS € MOXKJIMBICTh BHUBOJY KiHIIEBOTO
pe3yabTaTy AK y BEKTOPHIHN Tak i pacTpoBiil popmi.

Jia aHamizy oTpuMaHHX JaHUX OyJ0 BUKOPHUCTAHO iHCTPYMEHT r.report,
110 03BOJISIE TIOPAXyBaTH BiJJICOTOK ITiJ] KOKHIM Jialla30HOM JAaHUX PACTPOBOTO
300paxxeHHs. Pe3ynbTar npoBeieHOT0 aHawi3y BijoOpakeHo B TaoI. 1.
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Tabmums 1

Posmonin Teputopii BonnHchkoi 001aCTi 32 TPAHCIOPTHOIO TOCTYITHICTIO

Yac, xB 0-21 | 21-42 | 42-63 | 63-84 | 84-105 [105-126 (126-210
% tepuropii | 12,98 | 31,29 | 23,58 | 12,4 6,13 3,71 9,9

OTpuMaHi pe3yJIbTaTH MOJEIIOBaHHS y BEKTOPHIH (opmi s TepuTopii
BonuHcbkoi 06nacTi moka3aHo Ha puc. 1 Ta 30iibmeHuid ¢pparMeHt JIymbKkoro
Ta CyMDKHHUX paiioHIB - Ha puc. 2.
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Puc. 2. 36inpmenwnii pparMeHT TepuTopii JIyIbKoro Ta CyMi>KHUX paiioHIB
(BexropHa opma)

3 y3araabHEHUX Pe3yJbTATIB MPOBEACHOTO JOCITIHKCHHS 30KpeMa BHUJIHO,
o 10 6mmu3bko 67 % Tepuropiii BonmHCBKOI 005acTi MOXKHA JICTATUCH Bif
KJIFOUOBHX HACEJICHUX MYHKTIB JIMIIE 32 TOJMHY 4Yacy.

BucnoBkun. OTxe, pO3risiHyTa METOAWMKA MOJENIOBAaHHS TPAaHCIIOPTHOL
JOCTYITHOCTI ~ TEpUTOpId Ha OCHOBI crmocoOy moOYyZOBH 130XpoH i3
3acrocyBaHHsM BigkpuTux maHux OpenStreetMap, ['IC GRASS GIS ta CKBJ
PostgreSQL mo3Boiisie onepaTHBHO IIPOBECTH 0a30BHIA aHATII3.

30KkpemMa, OTpUMaHHMHU pe3ylbTaTaMd JOCHIKCHHS IJIsl TepUTOPIH
BommHchpKo0i 00sacTi BCTaHOBIIEHO, 10 0 Omm3bpko 67 % 1i Tepuropiii MokHA
JCTAaTUCP BiJl KIIFOYOBHX HACEIICHUX ITYHKTIB JIUIIE 32 TOIUHY Yacy.

Ilpu nbOMY CIiJ BiJ3HAYUTH, IO MOXIUBOCTI TAKOI METOIUKH IOCHUTH
0oOMexeHi, 0COOJIMBO B acleKTax, 10 CTOCYIOThCS BpPaxyBaHHS TPAaHCIOPTHHX
TTOTOKIB, SIKOCTI IOKPUTTS, 0OMEXeHb IMIBUIKOCTI Ta IHIINX SIK MOCTIHHUX, TaK i
TUMYACOBHX SBHI, 1[0 O€3[0CepeHbO BIUIMBAIOTh HA TPaHCIOPTHY
noctynHicte. OnmHak, 1 OCOOJWBOCTI METOAWUKH MOXHA, 3a MOTpedH,
BpaxoBYBaTH MU 3AIMCHEHHI ONMEPATUBHHUX IOCTIKEHb y KOHKPETHIH Tamy3i
€KOHOMIKH, HANpPHUKIA] IUITXOM BBEJICHHS IONMPAaBOYHUX KOe(Dilli€HTIB, SKi
BiZIoOpaXaTUMyTh crienudiky, 3aaHy AETaNbHICTh Ta TOYHICTh pe3yJbTaTiB
JOCITJIKEHb.

TakuM 4YMHOM, BHMKOPHCTaHHS PO3IJISHYTOI METOAWKH MOJETIOBAHHS
TPAHCIIOPTHOI JOCTYIHOCTI TEPUTOPIH IpW AETaNbHIA MiArOTOBLI BUXIJHHX
JaHUX TPO JIOPOXKHIO MEPEXKy, MO3BOJSIE ONEPAaTHMBHO OTPHUMYBATH IiKaBi
pE3yNIbTaTH, SKi MOXHA YCHIIIHO 3aCTOCYBaTH TPH Pi3HOMAHITHUX CIIEHApisX
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aHai3y  TPaHCMOPTHOI  JOCTYIMHOCTI  TEepUTOpiH y  MicToOyayBaHHI,
TPaHCIIOPTHIHN JIOT1CTHIL, TYPH3Mi TOIIO.
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