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GIS Based Analysis for the Capacity of Emergency Evacuation
Shelters in Cheonan
- Focused on Class-2 Shelters in Old Downtown
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Abstract South Korea people and government pour growing interest on emergency evacuation shelters due to recent
threatening of North Korea provocation. However, survey says the border area suffers lack of 278 shelters compared
to population, needless to say the lack of class-2 shelter in case of provocation. Firstly, this study visualized the
evacuation buffer area and summarized acceptable population for all class (1~4) shelters in Cheoan neighbor(dong).
Specifically, for the class-2 shelter coverage in old downtown neighbor (Sungjung-dong, Jungang-dong,
Munsung-dong), this study calculated evacuation excluded population and deficient shelter area through GIS buffer
analysis. As a result, the old downtown needs 25,546m” shelter area more that can accommodate 56%(30,657man)
of the population.
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[Table 1] Shelter Capacity according to Civil Defense

Basic Law
area per | capacity
Classification capita | per ™ note
(™) (man)
Short-term stay 033 3 when air tight:
(3hour) ’ 40min.
Long-term stay when air tight:
Korea (10hour) 0.82 1.2 Shour
Long-term stay against nuclear
(14day) 1.65 0.6 war
U.S. Navy
U.S.A. 0.89 1.1 experimental
results
Foreign|  gweden 0.95 1.0
country ™ Gyitzerland | 330 | 03
Finland 2.41 0.4
Germany 1.98 0.5
iz 4 ) AR7I7k] Wt g 2o 3wollA) 0.6
7HA] Altg} Eof glom mike] Al-AE] BRIl A
= AF71TE ololl= Ao A 9 gk, FriA]d e

frol whet 679 SHoR o] HiuAldS #5739
aL YUtk o] AZAleA s dAH R BRIt Foju|gt
ST HS 5 9] SHor Aesiilen & o
FolAles o] 4l T 71ES E-8otsltHe][Table 2].
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[Table 2] Shelter Re-Classification according to Seoul

area per | capacity
Class| Class Standard capita ()| per m Stay
class-2 shelter with Long-term
Clziss— emergency food and 1.65 Tg; stay
water supply (14day)
Class-| below 2™ basement, LOHS%;;GTm
2 subway, tunnel 050 12 (10hour)
Class- basement of ’ man
multi-story building
3 or underpass Shol&%erm)
ta our
Class-basement of house or 033 3 w
4 small building i man
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[Table 3] Shelter Capacity of Each Neighbor and Each
Class in Cheonan according to Seoul

*Gray color : Study area

Neighbor |pop. (A)| class asr};:ll(trenf) (;:131;:1)018;) gaI()I(:aIlil;A)
2 16267 | 19,520 | -22,854

Sungjung | 45 374 3 16,327 | 19,524 | -22,850
Dong ? 4 9,794 | 29,382 | -12,992
sub-T| 42,388 | 68,426 | +26,052

2 = - | -5,608

Munsung 5.608 3 4,764 5,716 +952
Dong ’ 4 132 396 | -5.212
sub-T| 4,896 6,112 +504

2 1,913 2,295 | -4,306

Jungang 6.601 3 5,493 6,591 -10
Dong ’ 4 1,204 3,612 | -2,989
sub-T| 8,610 | 12,498 | +5897

2 | 286,438 | 343,725 |+294,624

Baekseok 3 8,264 9,916 | -39,185
Dong 40101 17 - - | -49,101
sub-T | 294,702 | 353,641 | +304,540

2 41,151 | 49,381 | +27,470

Bongmyeong 21911 3 12,072 14,486 -7,425
Dong ’ 4 1,615 4,845 | -17,066
sub-T| 54,838 | 68,712 | +46,801

2 72,177 | 86,612 | +27,582

Busun 3 85,608 | 102,729 | +43,699
Dongg 59,030 4 116 348 | -58,682
sub-T| 157,901 | 189,689 | +130,659

2 22,770 | 27,324 | -13,037

Sinban. 3 14,850 | 17,820 | -22,541
Dongg 40,361 4 - - | -40,361
sub-T| 37,620 | 45,144 | +4,783

2 21,079 | 25294 | -9,443

Sinan 34737 3 |204,225 | 245,070 | +210,333
Dong ’ 4 245 735 | -34,002
sub-T | 225,549 | 271,099 | +236,362

2 |120933 | 145,191 | +65371

Ssangyon: 3 85,753 | 102,903 | +23,083
szg ® | o820 4 - - | -79,820
sub-T | 206,686 | 518,094 | +438,274

2 7,548 9,057 | -15,104

Wonsung | 5, 0 3 13,017 | 15,620 | -8,541
Dong ’ 4 1,622 4,866 | -19,295
sub-T| 22,187 | 29,543 | +5,382

2 19,685 | 23,622 | +2333

IIBon 3 99 118 | -21,171
Dongg 21,289 4 - - 21,289
sub-T| 19,784 | 23,740 | +2,451

2 | 116,041 | 139,249 |+100,020

Cheongnyong 39.229 3 18,091 | 21,709 | -17,520
Dong ’ 4 165 495 | +38,734
sub-T| 134,307 | 161,453 | +122,224

2 | 726,002 | 871,270 |+450,048

Subtotal 3 | 468,563 | 562,275 | +141,053
4 14,893 | 44,679 | -376,543

Total (421,222 | - [1,209,468 1,478,224 |+1,057,002
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Baekseok Dong

[ ]
Sin&\ Bong

Sunglung Dong

gheongnyong Dong

llbong Dong

[Fig. 3] Buffer Excluded Area of Class-2 Shelter
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[Fig. 4] Increased Buffer Excluded Area of Class-2
Shelter Caused by Railway
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[Table 4] Actual Capacity of Inside Class-2 Shelters
Affecting Study Area

[Table 5] Actual Capacity of Outside Class-2 Shelters
Affecting Study Area

. shelter shelter shelter | affecting area actua}l

Neighbor no. | area capacity | (M)& ratio(%) capacity
(™) (man)

Sung Inside

jung 1 16,267 19,520 | 927,241 : 26%| 4,755

Dong

Jung Inside

ang » 1,913 2,295 | 800,141 : 99% 483

Dong

422 TEA 9l 253 L4 $853

UmA] B2 o]l HH 254 duAE= &
Abste] djulstefof sh=d o FEA Aol I
WAL 25F AMS FIEE %@% w7

(Outside-1), F3F1HRI22H(Outside-2), ZHH]AA|H22}
(Outside-3), E-H A <ol E(Outside-4), -EFJolIE
(Outside-5), <=7 Y (Outside-6), A4 1] 4~Z]-S(Outside-7),

A H AP (Outside-8), F'H=5HYE3}3]TH(Outside-9) ©]
CHFig. 6].

SinAn Dong

SungJung Bong

gheongnyong Dong

Outside-7=

llbong Dong

[Fig. 6] Outside Class-2 Shelters Affecting Study Area

TEAL] et 7t adiudds ] s 9
A thu a7t FEAol] Q3RS v WA du)rks
O)1ZE QrAl BAT 7o wiog /5_%’8]—@1'4—

oA FEd 2R 2
16,6879, F45 1,206, %*4% 795189 <l
3 4 Qe Zles Ut Table 5]

2
of

_\;

=0
SESSERRE:

=1

2~

o
i

i

Neighb shelter | shelter | shelter | affecting area actué}:
or no. prea (M) capacity| (™)& ratio(%) Ce(lggﬁ)y
Oufilde 8,125 | 9,750 | 948,349 : 27.2% | 2,431
ouglde 3,737 | 4,484 | 257,089 : 7.3% 230
Oufglde 2,750 | 3,300 | 193,526 : 5.5% 168
Sung
]J)ung Outside 40,656 |48,787 [1058,400 : 30.3% | 13,569
ong | -4
Ou};lde 3,492 | 4,190 | 230,638 : 6.6% 254
Ousidel 495 | 504 | 228,192 : 6.5% 35
Total 16,687
Ouside| 18740 |22.488 | 81281 10.1% | 480
Jung |OUSide| 799 | osg | 678,158 : 843% | 170
ang 8
Don i
g Ouglde 3,300 | 3,960 | 543,388 : 67.5% 556
Total 1,206
Oulede 799 | 958 | 554,278 : 87.8% 139
Mun
]s)ung Outside| 3 300 | 3960 | 630,382 : 99.9% 656
ong | -9
Total 795
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[Table 6] Class-2 Shelter Capacity Excluded Population
and Deficient Class-2 Shelter Area

actual actual B
Neigh _ [capacity ofcagac%ty of]| excluded deficient
population| outside inside . shelter area
bor class-2 class-2 lpg Lt (m)
shelter shelter (G
Sung
jung | 42,374 16,687 4,755 | 20,932 17,443
Dong
Jung
ang 6,601 1,206 483 4,912 4,093
Dong
Mun
sung 5,608 795 - 4,813 4,010
Dong
Total | 54,583 18,688 5,238 | 30,657 25,546
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