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A Selection Method of Implementation Area for Emergency Vehicle Preemption System
Using Dispatch Data Analysis
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ABSTRACT

Emergency Vehicle Preemption(EVP) is an operation method which helps to improve response condition of Emergency
Vehicle(EV) and it has not yet been introduced in Korea. In order to implement the system, it requires step-by-step plan and
selecting a priority area for trial operation. Since a municipal government such as Seoul is too large so it is limited in time and
cost to analyze the whole area. Therefore, quantitative and effective selection method for priority area is critical. The aim of this
study is to propose a selection method of implementation area for EVP system using the dispatch data analysis. This study also
determined the priority area for EVP implementation by analyzing the dispatch data in Seoul and conducted a simulation to

evaluate the effects of implementing EVP
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Research procedure

[Stepl: Analysis of the EV dispatch ]

Determining criterion variables
far cluster analysis

¥

Step2: Classification of delay areas of the
emergency vehicle dispatch

| Hierarchical cluster analysis ‘
P
| Determining number of clusters ‘

|
|
Cluster N

i
|Cluster A| |Cluster B‘
[StepS: Analysis of conditions for EVP ]

implementation

| Analysis of dispatch distance/speed ‘
[]
| Analysis of technical/political conditions ‘
+
Determining a fire station
for EVP implementation

¥

Step4: Route planning for EVP
implementation

| Dispatch analysis of local stations |
¥
‘ Route analysis in a safety center ‘
¥
Determining a specific route
for EVP implementation

¥

[Stepﬁ: Evaluation ]

| Simulation Analysis ‘

(Fig. 1) Research procedure
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(Fig. 2) Trend of emergency vehicle trips in
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FEEEH) A5E 20109 53217, 2011 5,526

Seoul(2010~2014)

7, 20123 572474, 201313 5,6467 20143 58157

(Table 1) Average response time and ratio of
achieving golden time for each fire station
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(Table 2) Results of Hierarchical cluster analysis

Dendrogram using Ward-linkage method
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(Table 4) Current status of signalized intersection
in group 1
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(Table 6) Dispatch status of Guui 119 local
station
Dispatch distance
Ratio of (km)
Dispatch #'of achieving R
area trips | golden

time under | over 5
5 min. min.
Guui-dong 167 83.2% 1.44 1.77
Gwangjang-dong | 51 54.9% 2.60 2.65
Jayang-dong 128 78.1% 2.01 1.98

Hwayang-dong 2 100.0% 045 -
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(Fig. 5> The route for EVP implementation in
Guui 119 local station
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(Table 7) Average response time and ratio of
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(Table 8) Delay of non-EV by implementing

) , EVP
implementing EVP
Standard v/c=0.6 major road minor Total
Average deviation of Rat.io .of (s/veh) E->W | W—E road | network
R il achieving TOD 878 | 89 | 773 | 823
time(s) . golden time
time(s) Preemption 714 89.0 | 985 873
TOD 208.8 215 88.0% changes 187% | 74% | 274% | 62%
Preemption 194.4 12.3 100% v/c=0.8 major road siifien Total
changes -27.7% -55.3% - (s/veh) E—>W W—E road network
Average dSt.an.dardf e o TOD 1204 | 1181 | 1012 | 1122
vie=0.8 response FHMEL achieving Preemption 87.2 129.6 | 172.1 128.5
R response .
time(s) tiIEe(s) golden time changes 276% | 97% | 70.1% | 14.5%
TOD 300.7 428 54.0%
Preemption 278.1 22.1 86.0% VI. 7%% 1:71_1 %J::'o‘_ od_‘.?_
changes -1.5% -48.4% -
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