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Abstract

This study aimed to analyze the regional imbalance and social equity of access to emergency medical services in Busan Metropolitan
City and to present urban planning measures to enhance equity. According to a prior study, access to emergency medical services
may be hampered by spatial and social equity. In this study, detailed figures through GIS spatial analysis were presented to test
the above discussion. Network analysis, hotspot analysis, and natural breaks classification were used for the GIS spatial analysis.
The results of the analysis revealed an inequality between regions in terms of accessibility to emergency medical services in Busan,
but it was difficult to generalize that social equity was occurring. However, a closer analysis confirmed that there existed areas
within the "gu" where the social equity of emergency medical services was greatly hampered.
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Table 1. Table Related to the Regional Imbalance of EMS in Busan

Dispatch+Transfer

. Dispatch+Transfer Gu - Gun Area &
Gu - Gun Dispatch Area Transfer Area Area Number Area/Gu * Gun
Area
Area (m?)| Num | Area (m®)| Num | Area (m®)| Num Area (m®)| Num Area (%)
Gangseo-gu 1,747,194 39 1,226,176 3 1,226,176 3 185,244,844 | 213 0.66
Geumjeong-gu | 4,420,545 261 2,531,077 137 1,576,432 87 65,784,651 489 2.40
Gijang-gun 3,516,186 136 122,941 1 0 0 219,461,782 | 309 0.00
Nam-gu 3,764,555 208 7,191,809 341 2,571,729 150 27,215,033 530 9.45
Dong-gu 2,692,343 112 2,765,022 117 1,949,585 89 10,080,641 174 19.34
Dongnae-gu 7,000,534 332 8,879,081 424 5,190,951 282 16,728,749 518 31.03
Busanjin-gu 7,250,979 435 9,825,532 530 5,361,894 350 29,744,503 729 17.96
Buk-gu 4,967,917 359 6,257,694 427 3,965,946 308 39,679,093 604 10.00
Sasang-gu 5,478,316 239 5,217,209 206 2,973,256 158 36,210,742 459 8.21
Saha-gu 8,256,243 369 2,775,610 124 1,871,237 97 47,315,089 663 3.95
Seo-gu 3,495,253 133 3,616,180 157 2,299,191 108 14,129,227 220 16.27
Suyeong-gu | 3,834,648 209 6,493,616 305 3,566,200 190 10,321,594 354 34.55
Yeonje-gu 4,905,416 268 5,028,267 295 3,762,228 217 12,157,368 406 30.95
Yeongdo-gu | 2,029,584 97 2,390,219 106 1,552,477 73 14,713,399 247 10.55
Jung-gu 1,131,610 59 1,324,017 66 758,758 47 3,019,093 91 25.13
Haeundae-gu | 5,462,252 375 6,892,686 401 4,353,456 311 52,232,191 796 8.33
Unit of Area & Number: Census Output Area
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Table 2. Table Related to the Social Equity of EMS in Busan

Dispatch Transfer Dispatch Transfer
Densely Populated |Area/Densely | Area/Densely| Densely Populated |Area/Densely | Area/Densely
Urban Area of the Socially | Populated Populated | Area of the Socially| Populated Populated
Spa}ce Gu * Gun Vulnerable Area of the | Area of the Vulnerable Area of the | Area of the
Clas.s1ﬁca- (2 upper levels) Socially Socially (2 lower levels) Socially Socially
tion Vulnerable | Vulnerable Vulnerable | Vulnerable
Area (m?) | Num Area (%) Area (%) | Area (m?)| Num Area (%) Area (%)
Dong-gu 9,201,727 156 23.99 26.34 0 0 0 0
Busanjin-gu 8,956,932 111 10.84 28.09 13,636,137 391 24.02 33.32
City Seo-gu 5,399,302 140 50.87 48.26 411,813 17 96.25 7591
Center Yeonje-gu 2,667,024 69 28.75 32.69 7,460,346 281 44.12 43.33
Yeongdo-gu | 8,814,749 200 20.83 18.62 3,982,020 10
Jung-gu 3,019,093 91 37.48 43.85 0 0
Nam-gu 3,505,410 86 16.82 16.06 13,329,013 | 230 10.58 22.76
Dongnae-gu 776,859 24 50.84 33.71 7,625,010 298 42.02 62.46
Buk-gu 10,324,255 147 11.11 8.34 25,779,546 | 403 10.2 17.42
Suburban Sasang-gu 3,301,042 27 1.76 0.38 22,143,120 365 16.22 17.79
Saha-gu 919,299 16 21.64 56.44 25,758,608 | 288 12.44 0.04
Suyeong-gu 0 0 0 0 5,632,051 221 35.77 76.67
Haeundae-gu | 18,377,735 162 4.11 0.2 30,728,323 | 590 14.96 20.64
) Gangseo-gu | 82,117,485 43 1.49 1.49 73,827,325 157 0.71 0
Rgi‘:g:‘] Geumjeong-gu | 30,872,150 | 126 3.93 4.81 21,635,970 | 250 10.76 2.17
Gijang-gun |141,597,413| 54 0 0.09 38,192,403 148 4.72 0

Unit of Area & Number: Census Output Area

Census Output Area including/not including
Dispatch Service Area

[ Notincluding

[ Dispatch Area

Dense Distribution of Socially Vulnerable Groups
0.045967 — 0.135867
0.135868 — 0.185237
0.185238 — 0.241477
0.241478 - 0.312727
0.312728 - 0.560310

(a) EMS Regional Imbalance Analysis (DSA)
Fig. 7. Results of Busan EMS Regional Imbalance Analysis
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(b) EMS Regional Imbalance Analysis (TSA)
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Table 3. Table Related to the Social Equity of EMS by Hospital Classification in Busan

Regional Area Gu - Gun Class 1 Class 2 Class 3
Area (m?) Num Area (m?) Num Area (m?) Num
Buk-gu - - - - 861,178 59
Western Region Saha-gu 518,873 14 - - - -
Gangseo-gu - - - - 1,226,176 3
SUM 518,873 14 0 0 2,087,354 62
Geumjeong-gu - - - - 1,484,721 68
Northern Region
Dongnae-gu - - - - 261,916 15
SUM 0 0 0 0 1,746,637 83
Dong-gu - - - - 2,423,639 104
Busanjin-gu 1,194,234 38 - - 812,200 19
Central Region Yeonje-gu 107,547 2 - - 764,216 41
Nam-gu - - - - 562,906 22
Sasang-gu - - - - 12,584 2
SUM 1,301,781 40 0 0 4,575,546 188
Seo-gu 1,549,199 52 631,172 33 425,388 19
Southern Region Jung-gu 287,531 16 - - 1,036,486 50
Yeongdo-gu - - - - 1,641,344 75
SUM 1,836,731 68 631,172 33 3,103,219 144
Suyeong-gu - - - - - -
Eastern Region Haeundae-gu - - - - 37,079 3
Gijang-gun - - - - 122,941 1
SUM 0 0 0 0 160,020 4

Area

Unit of Area & Number: Census Output

Northern
Region

s
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Fig. 8. Regional Areas of Busan According to Traffic Conditions
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Fig. 9. Hospital Location According to the Distribution of
Vulnerable Social Groups
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