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Fig.5 Posterior standard deviation (SD) of the spatial random field
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Tab.3 Summaries of the posterior random field hyper-parameters in the LGCP model

2 ¥if b2z 2.5%5 N EK 97.5%5 v 5k
P THRRIT 2 O3 1.5161 0.1219 1.2946 1.7731
p 0.6897 0.0324 0.6297 0.7567
TR AEEIE O3 0.9505 0.0816 0.8024 1.1227
p 0.7210 0.0372 0.6522 0.7983
LIS T3 1.2771 0.1230 1.0574 1.5396
p 0.8279 0.0460 0.7437 0.9242
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Tab.4 Summaries of the posterior covariates parameters in the LGCP model
WA T P ¥ b2z 2.5%53 i AL 97.5%5 M 4K

PR I e 0.9891 0.0122 0.9656 1.0130
D(x,) 0.3906° 0.0726 0.3387 0.4503
D(x,) 0.8288° 0.0526 0.7474 0.9189
D(x,) 1.7451° 0.0454 1.5963 1.9075
D(x,) 4.9590° 0.0848 4.1980 5.8574
D(x;) 1.0134 0.0828 0.8613 1.1921
D(x,) 1.2264° 0.0272 1.1626 1.2936
D(x,) 1.1971° 0.0444 1.0972 1.3060
D(x,) 0.5372° 0.0815 0.4577 0.6304

QIEaS7Spau aiE e 0.6619" 0.0161 0.6414 0.6832
D(x,) 0.3364" 0.0749 0.2904 0.3895
D(x,) 0.9001 0.0593 0.8028 1.0092
D(x,) 1.4776" 0.0493 1.3411 1.6276
D(x,) 59174 0.0880 4.9789 7.0315
D(x) 1.6981° 0.0869 1.4318 2.0138
D(x,) 0.6726° 0.0293 0.6350 0.7124
D(x,) 3.6503° 0.0465 3.3318 3.9992
D(x,) 0.2838" 0.0923 0.2368 0.3402

A IR i 0.8779" 0.0135 0.8550 0.9015
D(x,) 0.3322° 0.0763 0.2860 0.3858
D(x,) 0.7966° 0.0557 0.7141 0.8884
D(x,) 0.8907° 0.0475 0.8113 0.9777
D(x,) 9.9115' 0.0894 8.3170 11.8106
D(x,) 1.2930° 0.0879 1.0882 1.5363
D(x,) 0.8584" 0.0321 0.8059 0.9141
D(x,) 2.8320° 0.0486 2.5744 3.1152
D(x,) 0.4776" 0.0897 0.4004 0.5696
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Spatial pattern of urban management cases based on
Log Gaussian Cox Processes

DONG Wengian', DONG Liang™, XIANG Lin", TAO Haijun',
ZHAO Chuanhu*, QU Hanbing™’
(1. College of Information Engineering, China Jiliang University, Hangzhou 310018, China;
2. Beijing Academy of Science and Technology, Beijing 100089, China;
3. Beijing Institute of New Technology Applications, Beijing 100094, China;
4. School of Artificial Intelligence, Hebei University of Technology, Tianjin 300401, China)

Abstract: Digital urban management systems have accumulated a large amount of historical data of urban
management cases, but there is a general lack of research on the overall spatial pattern and cause of urban
management cases. Therefore, it is necessary to fully explore the spatial distribution pattern and cause
mechanism behind the incidents of urban management, which could provide decision support for the urban
management departments to prevent and control the cases. Taking street order, urban environment, and publicity
advertising urban management cases as an example and considering the points of interest (POI) data, this study
used the Log Gaussian Cox Processes (LGCP) model to analyze the differences of spatial distribution and
influencing factors between street order cases, urban environment cases, and publicity advertising cases in P
district of H city, Northwest China. The study found that: 1) All the three types of urban management cases
present obvious spatially aggregated distribution, and no spatial correlation is believed to exist beyond 924
meters. 2) The spatial features of the agglomeration space are different. The street order cases are close to the
main trunk roads in the urban area, resembling a road network. The urban environment cases tend to cluster as
blocks around the center of the district, while more scattered and dispersed in the peripheral areas of the district.
The publicity advertising cases are in elongated distribution near the main traffic lines, but clustered as blocks in
the commercial areas of the city. 3) Different types of POI in the study area have different impacts. Shopping
services, health care, and residential areas show the most significant attractiveness, indicating that the flow and
density of people in specific areas are the most important factors that affect the distribution of urban
management cases, and increased flow and concentration of the crowd will sharply increase the number of urban
management incidents. The results of this study include spatial hotspot identification and cause analysis, which
can meet the urban management departments' needs.

Keywords: urban management cases; Log Gaussian Cox Processes; spatial point pattern; integrated nested La-
place approximation (INLA); stochastic partial differential equations (SPDE)



