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Analysis of Mobility Constraint Factors of Fire Engines in Vulnerable
Areas : A Case Study of Difficult-to-access Areas in Seoul
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'Corresponding Author Abstract @ Ensuring swift on-site access to fire engines is crucial in preserving the
Sungjoo Hwang golden time and minimizing damage. However, various mobility constraints in alleyways
Tel : +82-2-3277-6952 hinder the timely entry of fire engines to the fire scene, significantly impairing their
E-mail : hwangsj@ewha.ac.kr initial response capabilities. Therefore, this study analyzed the significant mobility

constraints of fire engines, focusing on Seoul, which has many old town areas. By
Received : November 30, 2023 leveraging survey responses from firefighting experts and actual observations, this
Revised : December 28, 2023 study quantitatively assessed the frequency and severity of mobility constraint factors
Accepted : January 2, 2024 affecting the disaster responses of fire engines. Survey results revealed a consistent set

of top five factors regarding the frequency and disturbance level, including illegally
parked cars, narrow paths, motorcycles, poles, and awnings/banners. A comparison
with actual road-view images showed notable consistency between the survey and
observational results regarding the appearance frequency of mobility constraint factors
in vulnerable areas in Seoul. Furthermore, the study emphasized the importance of
tailored management strategies for each mobility constraint factor, considering its
characteristics, such as dynamic or static. The findings of this study can serve as
foundational data for creating more detailed fire safety maps and advancing
technologies that monitor the mobility of fire engines through efficient vision-based

inference using CCTVs in the future.
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Table 2. Survey samples information

Working years under 5 5~10 10~15  over 15 none

Office work experience

82 6 13 16 68
(4432)  (324)  (703) (865  (36.76)

Field firefighting work experience

N (Percentage)

45 37 40 59 4
N (Percentage)  »435) 20000 (162) (31.89)  (2.16)
Duties Firefighter Rescue Paramedic ~ Office staff

personnel
N (Percentage) 134(72.43)  17(9.19) 22(11.89) 12(6.49)
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Fig. 1. Appearance frequency of constraints factors,
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Fig. 2. Disturbance levels of constraints factors,
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Table 3. Appearance frequency and disturbance of constraints

Appearance frequency Disturbance level

Factors Average Stal_idgrd Average Stapdgrd
deviation deviation

Parked cars 43135 0.6987 44108 0.7618
Motorcycles 3.4162 0.9353 3.6919 0.9072
Bikes 2.4649 1.1326 2.9622 0.9519
Electric Scooters 2.5784 1.1821 3.0324 0.9940
Debris 3.0595 1.0843 32216 0.9026
Street Vendors 2.9676 1.0368 3.3784 0.9311
Bollards 3.1730 1.1143 3.5189 0.9951
Overhanging Walls 29838 1.0958 3.5027 0.9390
Poles 3.3892 1.0425 3.6703 0.9749

Stairs and Steps 2.7784 1.1130 3.3568 0.9681
Narrow Paths 4.0270 0.8934 4.3189 0.8082
Trees and Plants 2.9081 1.0359 3.2324 0.9584
Awnings and Banners  3.4054 1.0070 3.6541 0.9608

Wires and other

o 2.6865 1.0627 3.2703 1.0281
Connecting lines
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