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ABSTRACT

Recent urbanization, population densification, and the impact of global climate change are causing disasters to become
larger and more complex. Meanwhile, in Korea, there is an emphasis on preventing, restoring, and recovering from disasters.
However, disaster medical care, which is absolutely necessary to maintain life in a disaster, is being ignored. Therefore,
in this study, we selected Seoul as the study area where flood damage is frequent and underground housing is densely
populated. Assuming underground housing in the immersion history area as the emergency patient site, transfer distance and
transfer time were analyzed. This study considered both accessibility to emergency medical facilities and disaster sites and
accessibility from emergency services to disaster sites. Therefore, it seems to be meaningful as basic data for the
improvement of emergency medical services.
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Table 1. Basic Data for Analysis

Data Source

Building WWW.juso.go.kr

119 Safety Center www.data.go.kr

Emergency Medical Center www.e-gen.or.kr

Road www.nsdi.co.kr

Inundation Trace Map safety.seoul.go.kr
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Table 2. Status of Housing(33)

U -

SRR

Location of Housing

Classification
On the Ground Half Underground Underground Rooftop Total
Whole Country 18,514,137 5335,133 41,592 20,168 19,111,030
Single-person Household 4,921,980 252,639 19,244 9,333 5,203,196
Households with the Elderly 4,794,885 115,972 8,181 4,796 4,923,834
Households with the Handicapped 1,223,342 43,565 2,405 3,082 1,272,394
[119Safety Center] % [Incident Site] [Hospital]

[Activation Time]

[Response Time]

[Scene Time]

[Transport Time]

Figure 1. Classification of time required for emergency medical services.
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Table 3. Previous Study about Time Required for Emergency
Medical Services'*"”

Classification Time (min)
Activation Time 0.1~1.68
Response Time 3.7~6.2
Scene Time 6.9~8.0
Transport Time 83~14.6
Total Transportation Time 19.0~27.5
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Seoul (2014) This study
Classification
NO. Ratio (%) Rank NO. Ratio (%) Rank

Total 12,034 100.00 - 17,316 100.00 -
Jongno 23 0.19 22 128 0.74 16
Jung 12 0.10 23 1 0.01 21
Yongsan 94 0.78 21 165 0.95 15
Seongdong 120 1.00 20 59 0.34 18
Gwangjin 753 6.26 8 1,622 9.37 4
Dongdaemun 170 1.41 19 0 0.00 23
Jungnang 195 1.62 17 118 0.68 17
Seongbuk 180 1.50 18 18 0.10 19
Gangbuk 271 2.25 16 0 0.00 23
Dobong 5 0.04 25 0 0.00 23
Nowon 7 0.06 24 0.01 21
Eunpyeong 489 4.06 11 726 4.19 9
Seodaemun 273 227 15 337 1.95 13
Mapo 375 3.12 14 437 2.52 12
Yangcheon 1,191 9.90 2 1,593 9.20 6

Gangseo 1,120 9.31 3 3,243 18.73
Guro 756 6.28 7 580 3.35 10
Geumcheon 468 3.89 13 899 5.19 8
Yeongdeungpo 562 4.67 9 457 2.64 11
Dongjak 930 7.73 1,615 9.33 5
Gwanak 1,410 11.72 1,803 10.41 2

Seocho 820 6.81 6 1,748 10.09
Gangnam 504 4.19 10 251 1.45 14
Songpa 472 3.92 12 18 0.10 20
Gangdong 834 6.93 5 1,497 8.65 7
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Figure 3. Total transfer distance analysis.
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Table 6. Results of Step-by-step Distance and Time Analysis

. Distance Time (min)
Classification
(m) 60 km/h | 252 km/h
Min 0.8 0.0 0.0
Response Max 4,046.9 4.0 9.6
Mean 1,099.5 1.1 2.6
Min 1.48 0.0 0.0
Transport Max 5,467.3 5.5 13.0
Mean 1,836.2 1.8 44
Min 623.8 0.6 1.5
+
Response Max 9,216.9 9.2 21.9
Transport
Mean 2,935.8 2.9 7.0

Table 7. Results of Total Transportation Time

. . Time (min)
Total Transportation Time

) ) ) 60 knmvh 25.2 km/h

Table S. Previous Studies on Emergency Patient Transfer Speed Minimum 7680 85-89

Classification Speed (km/h) Maximum 16.2~16.6 28.9~29.3

Hong et al. Response Transport Mean 9.9~10.3 14.0~14.4

2008* 12.9~16.2 km/h 21.6~49.4 km/h
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(a) 60 km/h, More than 10 minutes
(7,702, 44.5%)

i# V*‘":s :";;’)' s :

(d) 25.2 km/h, More than 10 minutes
(16,445, 95.0%)

(b) 60 km/h, More than 15 minutes
(5, 0.0%)

(e) 25.2 km/h, More than 15 minutes
(5,959, 34.4%)

(c) 60 km/h, More than 20 minutes
(0, 0.0%)

, o
e

(f) 25.2 km/h, More than 20 minutes
(816, 4.7%)

Figure 4. Vulnerable area of emergency medical service according to transport speed.
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Figure 5. Analysis of respond distance according to the jurisdiction area.
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Table 8. Results of Response Distance Analysis According to the Jurisdiction Area

(a) Ignoring the Jurisdiction Area (b) Moving in the Jurisdiction Area

. Distance from 119 Safety Center to Flooded Distance from 119 Safety Center to Flooded Underground

Classification Underground Houses Houses
Demand Min (m) Max (m) Mean (m) Demand Min (m) Max (m) Mean (m)

A 189.0 233.0 2,132.9 1,260.3 333.0 908.7 2,795.6 1,998.9

B 1,386.0 180.7 1,863.6 998.2 95.0 584.2 2,035.3 1,445.2

C 166.0 62.4 2,781.0 792.8 376.0 233.0 1,929.6 1,438.5

D 101.0 584.2 1,811.6 1,289.5 937.0 62.4 2,857.1 1,649.4

E 323.0 551.7 2,778.4 2,023.6 1,503.0 180.7 2,460.4 1,751.0

Average 433.0 3224 2,273.5 1,272.9 648.8 393.8 2,415.6 1,656.6
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