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MOJAEJOBAHHSA OIITUMAJIBHOI'O MICIISA PO3TAIIIYBAHHSA 30HU
PO3JIPIBHOI TOPT'IBJII 3ACOBAMM ARCGIS

Oleshchenko L. M. Modelling the optimal locations of retail space by ARCGIS. Rational
location of new retail outlets requires complex research areas: characteristics of the population, demand
for products, the presence of competitors. Such analysis requires the use of modern information
technologies, particularly geographic information systems, through which is conducted the statistical
analysis of spatial data, and simulation of optimal placement of commercial complexes using regression
analysis. The article considers cartographic modelling of the location of filling stations in Chernihiv
region. For modelling software used the ARCGIS Spatial Analyst extension. The technology to create a
model of a network of retail fuel and lubricant supply in the region is developed. For the simulation of the
optimal structure of gas stations in the study area used historical data of the population with cars, the state
and quality of the roads, the demand for fuel and lubricants. Modelling of optimal network of retail
outlets in the ARCGIS platform provides the pre-digitization of maps of the region, splitting it on
administration areas and mapping the network of existing shopping complexes.  To assess the optimal
location of new petrol stations, the analysis of demand for fuel in existing petrol stations, the condition
and congestion of roads, provision of road transport, the level of the average wage, income and mobility
of the population. Using the capabilities provided by ARCGIS technology, proved the deciding factor for
effective management of the process of choosing the location of retail outlets in the study area.

Keywords: geographic information system, spatial data, cartographic modelling, statistical analysis,
regression analysis, gravity model Huff, ARCGIS, Chernihiv

Onemenko JI. M. MoaenoBaHHS ONTHMAJBHOrO0 MicHsl PO3TallyBaHHS 30HM pPo3apiOHOI
ToprisJi 3acobamun ARCGIS. PanionansHe po3millieHHs! HOBHX ITYHKTIB PO3ApiOHOI TOPriBii BUMarae
KOMIUIEKCHOTO JIOCIIDKEHHSI TEPUTOpIi: XapaKTepUCTUK HACEJCHHS, ITONUTY Ha MPOAYKIIiI0, HAasIBHOCTI
KOHKypeHTiB. Takuii aHali3 nmorpedye BUKOPHCTaHHS Cy4acHHX iH(QOPMAIHUX TEXHOJOrIH, 30Kpema,
reoiH(OpMallifHNX CHUCTEM, 3a JOIMOMOIOI0 SIKMX IPOBOJHUTHCS CTATUCTUYHHUHA aHamli3 MPOCTOPOBUX
JIAHUX, @ TaKOX MOJENIOBAHHS OINTHMAIFHOTO PO3MIIIEHHS TOPrOBHX KOMILIEKCIB 32 JIOMOMOTOIO
perpeciiiHoro aHamizy. Y CTaTTi pO3IJISHYTO KapTorpadiuHe MOJICTIOBAHHS PO3MIIICHHS aBTO3aIIPaBHUX
craHuiii B YepHiriBebkiit obmacti. 1y moOymoBu Mojesnieii BUKOpUCTaHO mporpamuanii Monyias ARCGIS
Spatial Analyst.

Knwwuosi cnosa: reoindopmarniiiHa cucteMa, MPOCTOPOBI JaHi, KapTorpadiyHe MOJEIIOBaHHS,
CTaTUCTUYHMI aHali3, perpeciiiuuii aHami3. rpaBitauiiina moaens Xadpda, ARCGIS, UepHiris

Onemenko JI. M. MoneaupoBanie ONTHMAJAbHOI0 MeCTa PACHOJIOKEHUS 30HBI PO3HHYHOI
Toprosiu cpeacteamu ARCGIS. PannonansHoe pa3sMmelieHne HOBBIX IMYHKTOB PO3HUYHOI TOPIOBIH
TpeOyeT KOMILIEKCHOI'O UCCIIE0BAaHUS TEPPUTOPUH: XapaKTEPUCTUK HACENICHUs, CIIPOCa Ha IPOAYKIUIO,
HaJIMYUsl KOHKYypeHTOB. Takoil aHanmu3 TpeOyeT HCIONB30BaHUS COBPEMEHHBIX WH(OPMAIMOHHBIX
TEXHOJIOTUH, B YaCTHOCTH, TE€OMH()OPMAIMOHHBIX CHCTEM, C TOMOLIbIO KOTOPBIX IPOBOIUTCS
CTaTUCTUYECKHH aHalM3 IPOCTPAHCTBEHHBIX JAHHBIX, a TaKkKe MOJACIUPOBAHUE ONTHMAIEHOTO
pa3MeIleHs TOProBbIX KOMIUIEKCOB C IIOMOIIbI0 PEPECCHOHHOrO aHaiau3a. B craThe paccMOTpEHBI
KapTorpapuyeckoe MOJICIIMPOBaHIE pa3MEIeHUs aBTO3aIPAaBOYHbIX CTaHIMK B UepHUTOBCKOI 00sacTy.
Js moctpoenust Mojesel ucnonb3oBad nporpamMusiii Moy ARCGIS Spatial Analyst.

Kniouesvle cnosa: reouH(popMalMoOHHAs CUCTEMa, IPOCTPAHCTBEHHbIE JaHHbIE, KapTorpaduueckoe
MOJICTIMPOBaHKE, CTATUCTHYECKUH aHAIN3, PErPECCUOHHBIN aHaJi3, TpaBUTAIMOHHAs Moziesb Xadda

Beryn. IlocranoBka 3amaui. Po3millleHHS HOBHX MYHKTIB PO3ApIOHOI TOPriBili NOBUHHE
3MIACHIOBATUCS SIK PO3B’sI3aHHS 3a7adl BU3HAYEHHS MEX apeajgy BHUTIIHOTo 30yTy 3acobamu
CTATUCTUYHOTO aHaii3y B reoindopmariiHiii cuctemi ARCGIS, ockiibki BOHa Ma€ MEPEKEBHM 1
MPOCTOPOBUM XapakTep. s MoJentoBaHHS ONTUMAIBHOIO PO3MILIEHHS HOBHUX MarasuHiB abo
IIYHKTIB OOCIYrOBYBaHHS HAaCEJIEHHsS Yy perioHi HeoOXiIHO BHUKOPHCTOBYBaTH WMOBIPHICHY
rpaBitaiiiny moaens Xadda [1...4] Ta mogyns ARCGIS Spatial Analyst.
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MonentoBaHHsl ONTUMAIBHOI MEpeXi MYHKTIB po3apiOHoi TopriBii y 1iardgopmi ARCGIS
nepeadayae monepeaHe onuppyBaHHs KapTH PErioHy, po3OUTTS HOro Ha aaAMiHICTPATUBHI OJIMHUIIL
(pailoHM) Ta HaHECEHHS Ha KapTy MepexXl ICHYIUYMX TOProBUX KOMIUIEKCIB. [l OIHKHU
ONTUMAJILHOTO PO3TAlllyBaHHS HOBUX aBTO3anpaBHUX cTaHlii (A3C) mpoBOIUTHCS aHalli3 MOIUTY
Ha nmanuBo icHyrouux A3C, cTaH 1 3aBaHTaKEHICTb aBTOJOPIr, 3a0€3MeYeHICTh aBTOMOOUIBHUM
TPaHCIIOPTOM, PIBEHb CEPEIHBOMICSIUHOT 3apIUIaTH, T0XOAH Ta PYXJIUBICTh HaceleHHs |5, 6].

Kaprorpagiuna mogens posmimennsa. IloOynyemo kaprorpadiuHy Mojenb  Juid
ontuMaiasHOro po3mimieHHs 10 HoBux A3C Ha Teputopii YepHIriBcbkoi o0nacTi.

JUis BUpIIEHHS 3a/ladyl ONTUMAJbHOIO 3a0€3MEUYEHHsI TPAHCIOPTY MaJIUBHO-MACTUILHUMU
MatepiagamMu y UYepHIriBchbkii o007acTi NPONOHYEThCS cxema 1H(opMaliifHOi TEeXHOJIOTii
BU3HAUYEHHA MalOyTHIX MyHKTIB po3mimeHHs A3C (Puc.1):

Etan 1. Ananiz HasBHOCTI
KOHKYPEHTIB, JTOCTYITHOCTI, )
nemorpadiyHUX MOKa3HUKIB, Perpeciitnuit
nonuTy Ha icayroui A3C, aHalli3
MPIOPUTETHICTH JOPIT,
3a0e3MeYeHICTh TePUTOPil
aBTOTPAHCIIOPTOM, HASIBHICTh
TPaH3UTHHUX J0OPIr

L.

A

Etan 2. OuiHka rpaBiMETpUIHO Mognens Xadpda
HaHBUTIIHIIIO! 30HH PO3MIILICHHS [¢
A3C
Monens
MYJIBTUTUTIKATUBHOT
Etan 3. Busnauenns MaiiOyTHbOro B3aemoii (MCI)

TOPrOBOT0 000POTY

A

v ARCGIS
Etan 4. [ToOynoBa TOYKH (TOUYOK) NetworkAnalyst

ONTUMAaIbHOro po3miriaeHHs A3C

A

Binnosinae Touka
EKOJIOT IYHHM,
IIPUPOJHUM,
peKpeaniiHuM
0cO0IMBOCTSIM BHOpaHOT
TepuTOpii?

[Ipono3uitist ONTUMAIEHOTO MYHKTY
poamimenus A3C

Puc. 1. [npopmaniitHa TeXHOJIOT1S BUBHAYEHHS MYHKTIB po3MimieHHst A3C
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Monyme ARCGIS Spatial Analyst MicTUTH IpOTpaMHHE KO alroputMy Moneni Xaddada [7, 8],
KU aBTOMaTHYHO BHKOPHUCTOBYETHCS KOPUCTYBAueM ITiCIS BBEICHHS HEOOXIIHOI CTATUCTHYHOT
iH(pOopMAIIi TTPO TOCIHKYBaHY TEPUTOPIFO IS po3minieHHS HoBuX A3C.

Ha Puc. 2 3000paxene poOode BikHO ArcGis 10.0 (miBa YacTHHA PHCYHKY), Y SKOMY
NPOBOJMTHCS peAaryBaHHs Mmapy AZS, ae HaHOCATbCS TOYKM PO3TAIlyBaHHS ICHYFOUHX
aBTO3aIPaBHUX CTAHIIN 3a ajpecamu, a TakoX BikHO GoogleEarth i3 300pakeHHSIM KOCMIYHOTO
3HIMKY TepHTOPii [u1st KOHTpOoJTr0 HassBHOCTI A3C y koHKpeTHOMY Micii. BikHo ArcGis 10.0 ymoBHO
MOAUISETHCS Ha YOTHPHU YaCTUHU: BEPXHIO, Y AKii pO3TalllOBaHa IMaHe b IHCTPYMEHTIB; HHXKHIO JIIBY
— BimoOpakae 3MicT (BKJIFOUEHI B MPOCKT IIapu Kaprorpadidaoi iHopmarlii); HIKHIO CepeTHI0 —
nmokasye kaprorpadiuny Monaenb (kaprorpadiuHe 300pakeHHs) TEPHTOPIl TOCIIIPKCHHS, HIKHIO
JIBY — TaHeNb O pelaryBaHHs, IIap, SKAW penaryerhcs, (yHKIT pelaryBaHHS, IO MOYXHa
3aCTOCYBATH JI0 OOPAHOTO HIAPY.
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Puc. 2. Po6oue BixHo ArcGis 10.0

Y pob6ouomy BikHI ArcGis 10.0 moka3aHo kaprorpadidHy MOJeib, 3MICT MPOEKTY, BIKHO
HanamTtyBaHHS Moxyimo NetworkAnalyst, aTpuOyTuBHY Tabnuio (06a3y JaHWX) IIapy iCHYHOYOT
Mepexi A3C Ta AiasioroBi BiKHA JI0JIaBaHHS aTPUOYTIB JI0 iCHYOYO1 0a3H 13 30BHIIIHBOTO JDKEpesa
iH(popMmalii (B HamoMy BUNIAAKY TaOuuIo Gopmaty *.xIs). 3a 3arojoBkamMu B JiaJIOTOBUX BIKHAX
3po3yMisio, mo o 1mapy AZS npuennyerbes aucT «Kimbkicte A3C» 13 kaurm Excel «/lani mo
A3C». llpuennanas maHux BimOyBaeTbes 3a cToBIsIMH «Number» Ta «ObjectID» mo maroTh
OJIHAKOBE 3HaueHHA ToJyis s KoxHOi okpemoi A3C. JlomaBaHHS CTaTUCTHYHUX [JAHUX J0
aTpuOyTUBHOI TabnHIi meiny HaHeceHMX A3C icCHYOUO0T Mepexi 300pakeHo Ha Puc. 3.

Ha Puc. 4 mnoka3zano 1udpoBy kapry UYepHIriBcbkoi 00JacTi, Ha sKiid, OKpiM
3arajgbHOreorpadigHOT OCHOBH, IMOJAHO ICHYIOUY MEPEKY aBTO3alpPaBHUX CTAHI[A Ta MOXKIIUBI
MICIISl PO3TAITyBaHHS aBTO3AMPABHUX CTAHIIIH.
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BukopuctoByemMo miaioroBe BIKHO JI0JIaBaHHS BEKTOPHHX IIApiB TEMAaTH4YHOI iHGOpMAIii Uis
CTBOpeHHsI Mepexi nuisixiB cnoiydeHHs: Dissolve Network (Input Network Dataset), 3a sikoro Oyme
MPOBOUTHCH MojemoBanHsl posramryBanHs A3C. YV momyni NetworkAnalyst oOupaemo (yHKIir0
crBopenns mapy Location-Allocation. [lo mapy Location-Allocation HenoaaH1 qani (OUTs TyHKTIB BMICTY
Horo ckmagoBuX CTOITh mo3Hauka «(0)»), Tomy oOmpaemo miaoroBe BikHO Load Locations mst
nojaBaHHs naHux 110 mapy Location-Allocation, a came nomaBanHs icHyr04uoi B UepHITIBChKIN 00JacTi
Mepexi A3C sgK KOHKYPEHTIB /IO HOBOCTBOpIOBaHMX. Jls 107aBaHHS TOYOK-TIPOTIOWINA ISt
posrairyBanHs HOBUX A3C Ta /10/1aBaHHsI TOYOK 3 1H(OpMaLII€r0 PO MOMUT 0OUPAEMO B MEHIO KOMaHI!
Load Locations/ Default Value/ Candidate/ Competitor. logaemo mani no mapy Location-Allocation, a
caMe 00’eKkTH, L0 HecyTh 1H(pOpMAIL0 MPO MONUT HAa NajbHE BIIMOBIIHO O HOro MpOAAXIB 3a
paiionamu YepHiriBcbkoi o6macti. Bubupaemo npasuiio nooynosu mepexi Layer Prop (Puc. 5).

Jlig oTprMaHHs KIHLEBOI'O pe3ysbTaTy Mo0y10BaHO MOJIENb 3a MapaMeTpaMu: TUIl BUPILICHHS
po6sIeMu — HalOUIbIIIEe MMOKPUTTSI, KUTBKICTh MPOTO3UIIiH, 110 OyayTh nmokazani — 10 (ms 10 A3C),
omip oOpizanHs — 1, omip TpaHchoOpMyBaHHS — JIHIMHUNA, TapaMeTp ONOpY — BIACYTHIM, yacTka
LUTHOBOIO PUHKY — BiicyTHs. OTpuMaHuil pe3ynpraT BitoopaxeHo Ha Puc. 6.

Layer Properties (Rl | [(Layer Properties — P = [
| General | Layers | Sourcs | Analysis Settings | Advanced Seftings | Accumulation | Netwark Locations | | Generl [ Layers | Source | Analysis Settings | Advanced Settings | Ascumulation | Metwork Locations |
Advanced Settings Problem Type Description Advanced Settings Problem Type Description
Problem Type: Minimize Impedance Problem Type: - |
Eadiities To Choose: Mmie povage Eadilities To Choose: 10 5
Maximize Attendance
Impedance Cutoff: Maximize Market Share — T] Impedance Cutoff: 1 z
Target Market Share ‘—‘i‘I | |
Impedance > - | Impedance - -
Transformation: il Transformation: it
Minimize Weighted Impedance Maximize Coverage |
Impedance 3 (P-Median) Impedance I
Parameter: = 3 [| Parameter: . " 5 5 N
This option solves the warehouse location ‘ This option solves the fire station location ‘
i problem. It chooses fadities such that the i problem. Tt chooses facilities such that al
Target Market Share (%): total sum of weighted impedances (demand Target Market Share (%): or the greatest amount of demand is within
allocated to a facility multiplied by the a specified impedance cutoff. I
impedance to the fadility) is minimized. |
|
I I
oK Ommeria MpimeruTs 0K Omwena Mpymerums |

Puc. 5. BuOGip nmpaBuiia nodynoBu Mepexi:
a) “MiHIMaJIbHOTO omopy”;  0) “MaKCHUMaJbHOI YACTKU PUHKY

Hociska
a

Puc. 6. a) MoaemtoBanHs onTUMaIbHUX Miclb po3mimenHs ais 10 HoBux A3C.
6) Monens 13 30Hamu BIuMBY icHyrouux A3C paaiycom 10 km
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Jliig ananizy MOXiIuBoOCTI po3MimieHHsa HoBUX A3C y mictax YepHiriBcbkoi o01acti 00paHo M.
Uepniris. st teputopii 00acHOTO HEHTPY CTBOPIOEMO KapTorpadiuHy MOJeTh 3 MEpEexXero
BYJIHIIh, HA HEI HAHOCUMO Mepexy Bxke icHytouunx A3C. Jlyiss MOACIOBaHHS B SIKOCTI MOJKJIMBHUX
Miclp po3ramryBaHHs MaiiOyTHIX A3C anroputmy oOupaeMo nepexpectst Bylullb M. YepHirosa.

Y nmepumiomMy BHUNaAKy BHUKOPHCTOBYEMO IMpPaBWJIO ‘“MIHIMAJbHOIO OIOPY’ , OTPUMaHHM
pe3ynbTaT BimoOpakeHO Ha Puc. 6, BEKTOpH MOKAa3yIOTh MOKIHBOCTI OOCIYTOBYBaHHS TOYOK
MONUTY HaBITh Npu HasiBHOCTI A3C-koHKypeHTa noonu3y (Puc. 7).

[Ipn BukopucTaHHi mnpaBuwia “MakcuMallbHa YacTKa PUHKY OTPHUMaHO KapTorpadiuHy
HacTynHy mojeins (Puc. 8).
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Puc. 7. Halicnpusatnusimii mMicus po3rairyBaHHs 11°sstu HoBux A3C y m.YepHiris,
OTpUMaHi 3a MPaBUIIOM “MIHIMaJIBHOTO ONOPY”

B

| General | Layers | Source | Analysis Settings ‘ Advanced Settings ‘Accumulat\on | Network Locations |

i e Misui
-I

Advanced Settings Problem Type Description w :
) = i Onexcanapieka

Problem Type: Maximize Market Share IR

5

Eacilities To Choose: 5 = |
Impedance Cutoff: 1 =
Impedance r =
Transformation: il
Maximize Market Share
Impedance
Parameter:

This option solves the competitive fadility
location problem, It chooses fadilities to
maximize market share in the presence of
competitive fadlities. Gravity model
concepts are used to determine the
proportion of demand allocated to each c
fadlity. The set of fadlities that maximizes
the total allocated demand is chosen.

Target Market Share (%): 10

nAnHceka CnoOona

agniska @ =
-

Ty

AHuCiE

Puc. 8. Halicnpusatnusimi micus po3rauryBaHHs 1’sTu HOBUX A3C y M.YepHIriB 3riiHO
npaBuia “MakcumanbHa YacTKa pUHKY
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BucnoBkn. Po3po0iieHO  TEXHOJIOTIO  CTBOPEHHS  MOJENl  ONTUMAlbHOI  MEpexi
MYHKTIB pO3JpiOHOT TOPriBil MaIMBHO-MAaCTUJIBHOIO 3a0€3MEUYEHHS PETiOHY 3 BUKOPHUCTAHHAM
monynsi ARCGIS Spatial Analyst. [ns wmonentoBanHs ontuManbHOi cTpykTypu A3C vy
JNOCIPKYBAaHOMY  pErioHi BHKOPHUCTAHO CTaTUCTUYHY 1HQOpMamilo Mnpo 3a0e3NeyeHicTh
HAceJICHHS AaBTOMOOUISIMHU, CTaH Ta SKICTh JOpIr, MONMT Ha MNaJWBHO-MACTUJIbHI MaTepiaiH.
Bukopucranuss  moxiuBocTed, 1m0  HamaroTbes — TexHosorismu  ARCGIS,  BusBuimcs
BUpIILIAJILHUM (PaKTOpOoM il €(PEKTUBHOIO YHPaBIIHHS IPOLECOM BUOOPY MICLENOJIOKEHHS
IIYHKTIB pO3/ipiOHOT TOPTIiBIIl Yy PETiOHI.
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