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Spatiotemporal Variability of Urban Management Events based on the Bayesian Spatiotemporal
Model
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Abstract: Urban management events are regional and periodic. The spatiotemporal laws and potential impact
factors implied in urban management events are vital for improving urban management. However, research on
the temporal and spatial changes of urban management events and influencing factors are rare. In this paper, by
using the Bayesian space-time model, we modeled and analyzed the temporal and spatial evolution characteristics of
three types of city management events-street order, urban environment, and publicity advertising-in the P district
of H city, Northwest China, and explored the impact of urban management events as well as the underlying
impact factors. We found that: (1) There were spatial differences in the relative risk distribution of the three types
of urban management events. The street order type was concentrated in the residential and commercial areas of
the city, while the urban environment type was concentrated in the residential areas of the city. The advertising
type was mainly concentrated in the commercial areas of the city. The spatial risk posterior probability estimate
indicated that the above two regions are hotspots of urban management events. (2) The relative risks of urban
management events were more prominent on Tuesdays, Fridays, and Saturdays, but there was no obvious
monotony in general trends. Meanwhile, the hourly trends had irregular fluctuation, everyday from 8 to 10 and
from 14 to 15, it was a period of the high incidence of urban management events, and its relative risk was much
higher than other periods. (3) For different built environments, the potential impacts of these factors were quite
different. The relative risk of urban management events was significantly associated with restaurants,
transportation, and living services, all positively correlated. (4) The relative risk of urban management events
presented obvious spatial and temporal heterogeneity. and it is reasonable and necessary to consider the impact

of spatial and temporal effects when analyzing urban management events data. Our findings are meaningful for
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relavant government departments to make effective policies to control and reduce the relative risk of urban

management events, especially for the study area.

Key words: urban management events; Bayesian spatiotemporal model; structured effect; unstructured effect;

relative risk; spatiotemporal variability; hot/cold spots; INLA
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Fig. 1 Spatial distribution of urban management event number in the study area
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Tab.5 Posterior mean and confidence intervals of potential covariates

RIS

Fife) Ak

P BT RRF2E
TR 0.586(0.549, 0.624)
B RSS 1.083°(1.032, 1.136)
BRI RS 1.105°(1.047, 1.166)
JERAE 1.156°(1.017, 1.315)
PR 5524 1.055(0.963, 1.157)
AR RSS2 1.084°(1.026, 1.145)
FETE M55 25 1.1587(1.019, 1.315)
BEIT AR (DS 1.070(0.956, 1.162)
oAl 2 0.984(0.928, 1.043)

0.654 (0.614, 0.697)
1.065'(1.017, 1.116)
1.056" (1.001, 1.113)
1.073 (0.949, 1.213)
1.039 (0.950, 1.136)
1.065 (1.009, 1.125)
1.201° (1.070, 1.363)
1.001 (0.931, 1.093)
0.995 (0.941, 1.052)

0.611 (0.573, 0.651)
1.086" (1.036, 1.138)
1.091° (1.035, 1.151)
1.118 (0.990, 1.263)
1.052 (0.962, 1.150)
1.081° (1.024, 1.141)
1.205° (1.069, 1.359)
1.081 (0.997, 1.171)
0.944 (0.921, 1.031)
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