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Deriving the Priority of Emergency Vehicle Dispatch Delay Factors Using Spatial
Regression Analysis
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Abstract

As cities become overcrowded and concentrated, the demand for public services continues to
increase due to the improvement of the living standards of urban residents. Among them, fire
service can be seen as one of the important public services by reducing damage caused by
accidents in emergency situations and affecting the improvement of access to medical services for
urban residents. Rapid movement of patients and medical institutions within golden time and
proper first aid are essential elements in emergency situations, and Seoul is a super-large city with
a large population of about 10 million people and has a large number of emergency medical
patients. Therefore, this study used spatial regression analysis to examine the factors affecting the
delay factors of emergency dispatch in Seoul to secure golden time, and derived management
priorities, and suggested implications for the management of emergency vehicle dispatch delay
factors. As a result of the main analysis, land-use characteristics were the most influential factor in
emergency vehicle dispatch time, and land-use mixing, commercial area density, average patient
age, and average road length were found to affect emergency vehicle dispatch time in order. This
study can be used as important basic data for an accurate understanding of the delay factors for
emergency dispatch and preparing countermeasures according to priorities.

Keywords: Fire Services, Emergency Vehicles, Dispatch Delay factors, Spatial Regression Analysis
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Figure 1. Time of dispatch by Seoul
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Figure 2. Moran's | statistics of dispatch time
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Table 2. Estimation summary of spatial error model

Variable Coefficient Beta(ﬁ) Rank
Average patient age 0.081 il 0.046 3
Average temperature -0.005 -0.003 15
Control factors | Average amount of rainfall 0.019 ok 0.027 8
Average amount of snow -0.017 * -0.013 10
Average visibility 0.040 e 0.026 9
o Living population density -0.038 i -0.028 7
Situational ilegal parking densit -0.000 0001 16
factors 9 p. 9 . y - .
Traffic density -0.041 e -0.029 6
Average road width -0.009 -0.008 12
Road width diversity -0.018 -0.011 11
Average road length 0.026 e 0.045 4
Road length diversity -0.006 -0.005 14
Structural factors - - -
Density of residential areas -0.011 -0.007 13
Density of commercial areas -0.042 e -0.065 2
Density of business areas 0.124 * 0.042 5
Land use mix -0.217 I -0.091 1
CONSTANT 9.193
Lambda(\) 0618
No. obs. 15,673
R-squared 0.40
Log likelihood -23,441.30
AIC 46,916.6
SC 47,406.8
Z*p¢0.1; **p<0.05; ***p<0.01
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