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Optimisation of Urban Charging Facilities Layout
Based on GM(1,1) Model and GIS

NAN Qimeng., YE Qing, LI Yue

(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract: In order to solve the problem of unbalanced distribution and insufficient utilisation of urban char-
ging infrastructure, GM(1,1) model and the spatial network analysis function of Arc GIS are used to optimise
the layout of the existing charging infrastructure. The grey prediction model is used to analyse the future
growth of electric vehicles, taking Xiamen City as an example, according to the data of electric vehicle owner-
ship from 2016-2023, 450 000 electric vehicles will be predicted by 2030, which is the basis for calculating the
total charging demand, and the total number of public charging piles demanded by that time is 64 490. Based
on data such as urban transport network, point of interest (POI) distribution, charging infrastructure, and
public car park locations, kernel density analysis and buffer zone analysis are conducted for initial site selec-
tion, and a minimum facility point model is established to complete secondary site selection. The model site se-
lection results are checked using Voronoi diagrams, and the capacity allocation is completed by the location al-
location model. The results show that by 2030, Xiamen City needs to build new charging stations at 16 public

car parks, and the overall expansion ratio of charging stations reaches 72. 89 %, the coverage rate is 99. 08 %
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within 3 000 m charging service radius, and 95. 41 % within 1 500 m radius, which basically meets the charging
needs of electric vehicle users for future travel.

Keywords: electric vehicles; ownership forecasts; charging facilities; Arc GIS; siting and capacity
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Tab.1 Number of new energy vehicles in Xiamen City from 2016-2023
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Tab. 2 Accuracy level of grey model GM(1,1)

TG BE S5 % C P
1 9% () C<0. 35 P=0.95
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4 FONEH) C>0. 65 P<20.70
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Tab. 3 Forecast of new energy vehicle ownership in Xiamen City from 2024-2030
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Fig. 4 Multi-ring buffer analysis of existing charging facilities
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Tab. 6 Site selection results for different impedance minimisation models
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Tab. 7 Capacity allocation of charging stations
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Fig. 7 Voronoi diagram
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