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[Abstract]

In order to prepare for large-scale disasters, we assumed a radioactive disaster scenario and performed a GIS-based network
analysis of the evacuation routes in areas where evacuations were temporarily implemented, through which roads that cannot be
bypassed were identified as vulnerable routes. A field investigation was conducted of village halls. The results are as follows.
First, the vulnerable points were selected through graph analysis, allowing disaster managers to distribute resources through
priority roads. Second, the ease of gathering and hindering factors were identified through surveys, which was helpful in deriving
factors disaster managers should consider when designating a gathering point. In conclusion, this study strengthens local disaster

preparedness capabilities.
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Fig. 1. General disaster evacuation process
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Fig. 3. Road network node and link data
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Table 1. Starting point town list

Node ID Town Node ID Town

1450423701 | Town 1 1450008401 | Town 16
1450021500 | Town 2 1450400200 | Town 17
1450406000 | Town 3 1450018301 | Town 18

1450391300 | Town 4
1450411200 | Town 5
1450246600 | Town 6
1450411800 | Town 7
1450248800 | Town 8
1450020900 | Town 9
1380026200 | Town 10
1450145302 | Town 11
1450005601 | Town 12
1450411500 | Town 13
1450418900 | Town 14
1450017600 | Town 15

1450392900 | Town 19
1450355500 | Town 20
1450414700 | Town 21
1450394400 | Town 22
1450391000 | Town 23
1450409800 | Town 24
1450412900 | Town 25
1450416100 | Town 26
1450005500 | Town 27
1450008802 | Town 28
1450019600 | Town 29
1450397900 | Town 30

2000”0]]—;]_. qu_“ HA 4EH}(\D]—7<] T2 H]E‘?"‘Iﬂ lH
= o_}; 3’8OO7HO]J_ %Iﬂ"___‘ O—}: 11,0007HO]E]'

1T O 7H_/|:

& ArelM e YESA 2AHE 48] tudRes
TR SAAARE Y AR 3 AR 93071 o9
& Aoz ol vELA FAULE Al k] A
Sich s R R R e L e L R

CH181. 58], Witk Ale| s e =2 dehs m2

_2

UES]=LS] FHellA] & 744 o] o] A3

WA agze] 542 hA| 3 FAe] A28 & $F
e Fej= dolg 9] o7t kst o
54 =E7h B2 ®AR ddEe gl 54 Ae =
AL WA RE AdEARgo] i 43S vjetetr] golshtt &
g wmro] SR A 54 whgste] 54 F=
U 2Ao] A3te A4S ealeit), SA2, A4 B2 UE
At wEQl wARel YA E2E gdye] 9] Wil
Tefze] Fej= Mgkstol s A3l ofsl 7} 7Fs et A
ow I HlolE Bl MR kR S el 571

.’I\\
(Start) e——e ~ |Destinaticn)

Gy

P H E
¥
A==
[ o

{start) ~ " [Destination)

(B}
T8 4. AZA EA oA
Fig. 4. Connectivity example

& & 9 YA Nl SAAREE A vdsh] wiE
ol tlole] o] Wl wpa} &gt Ao Jq"ﬂ }‘ﬂr 538 94
52 7 Afelo] A
o Ajtelrt[19]. dAdLe %”e‘xlﬁiﬂr %X—V]Xq Abol&
sub—graph®] FE|= 1z
o] AAAFo] 7P A2 =3It} Feng Xie 5&
g ESIS] 25 SAs] Hal @A, A4, A
7FeA, AT QAN 59 NES Algsle]l 2 YEYT
25 AT 20]. o]dAdE wEud] TR e TS
oujgith, e 54 ol skt 285 Al
2k BlE, A Fo= Aoste] A xE APt A
ﬂﬁ’“«] NS g3t AoR w9 i) vkt
% Feol g3l A= A 9w st 21].
CL@"J% :LEHE Y AH 2 FHE 6l BE A58 1T
3lo], o]Z sub-graph® THEsl= ¥ =g
HJO]E} j_a 4= Oﬂﬁ/ﬂ& /\413:]0]»—- oﬂ}\] ]I:]- Eﬂ 1 A=
EE(DollA AlFste] m=E(6) oz ZakslE HR2olm dA|
RO e veFeitt oE 5o 44 [1-2-4-6], [1-2
—5—6], [1-2—4—5—6] Folth 19 49014 (B)9] 45
‘:(1)01]"1 EG7HA] e A=27E EAg) &4
i3 (AH [1-2]2 7h= A=r 371 A5 &2 2
2 oF O]’t A2 B A A e 420 1
—>3] [2—5]9} 22 A A 27T EAe) siA T 19 49]
B ==(DollA === 7= a7 f4d 29 Be
BRI} 7es AT wEbA, 2§ 49] (AellA ==(1)
oA L‘:(G)U}X] Uely= 42 ¥ sub-graph® A2E ¢
Al 49 9aAe] 7 ‘7){3 FEL wE(D)oM wE=(2)
52 E(3)0.7 o]ofx|= F Folt}. Wi, 17 49] (B)
o] 7% 7P A4l Mg ‘7%% FEE wr(DolM w=

A(Connectivity)<

O

http://www.dcs.or.kr



(2)Z o]F 3= gt 3to|u}. o3t A5 FHHH o= Ao E 2. F2 dZEY
3l Sy HRo] H&g ALt J_i7}. LA o] o]Fo] A<k Table 2. Minimum connectivity
o] WMAElE= AL AR A7) 7)1%5S T 4 A Pk ue) Number Town minimum connectivity
A, 298 (B)2] 45 A=Y X%‘é% A A = L TOW”“; 2
- 2 Town(2 3
(DT ==(2)& Sl+ #=29 FoA #27F st 3 Town(3) >
2 AFeAE dEYT 2AHE &8st g Ad 4 Town(4) 2
ol A T FRIEC] dAlol dlF)shs A5s 7 it 5 Town(5) 1
FAACE R Adel Bges =D 200E B ° rone ’
- 7 Town(7 2
= l&—“#OﬂHL Python 3.10 874 ]’\1 Networkx 3.0 ¥ 9 Town(9) 3
A W7IAE g3l A4 B4 519 E Networkx 10 Town(10) 2
A7 2 WENAs ge e delel Fefel ulE ! o2 :
- own
928 $4seT ol ol E Toun13) :
14 Town(14) 1
15 Town(15) 1
" 16 Town(16) 3
BHM 247} O SRR
Ll 3 2 Za o HAIA " Town(17) p
18 Town(18) 2
4-1 AN BN 19 Town(19) 1
20 Town(20) 1
21 Town(21) 1
F © 3]y A8 o] A
A2 3070 wlE-E| el A A ASTL7FA Y] A2 25 Town(22) 1
gisl ez A FAS ARSI & 2w 7 vl 23 Town(23) 1
oA Z&AR|7A) 9] tiF] A Zol| A UElue Ha Adde] 24 Town(24) 2
sk o3|7ho] WAL olo]a ¥r|sh) 25 Town(25) 2
5 Jugit}. uls3] ko] WAL 9l |t o Toun(26) ;
27 Town(27) 3
-7 Z|OFZ|A HH A
4 2 TI—|7‘I (=] k"_l__l'_-A_l o8 TOWI’](28) 3
29 Town(29) 3
371 o FH 4 A4 %b’] ¢l A= Z 10709 A 30 Town(30) 1
22 Yepdt} oA, §d = P—‘Zl 7]% | vi|E] = 73
T =7 A AY B OPU‘r ,4 Aol 191 AHE T 3. AZKIE Hel HE 2Y
golsl 23} RE A9 ulL-3]3o] z}ﬂé& AR A AP Table 3. Route analysis(removing starting point)
Z 3R} olof nlS3|H 2UF E2E AQsta AF No. | Town M-C | Vulnerable node pair
o] W2 T2 HoAY &S 98] ARE A% A= . Town(s) 5 (1450292601, 1450292600)
Z 39l UERIT (1450292603, 1450292800)
B A g 2 kA RS oA A]ZHE (1450347101, 1450347100)
;%E s E}ﬁi;]iqqf 2 ]]1:] T;]—;;\_] o l;j] ]7_] Z]V 2 Town(14) 2 (1450347101, 1450006600)
' QRE RE el dadE M=
- © N o= e 5 Town(15) ) (1450017901, 1450017902)
glsteiet. ol whet 30719 EA Aol 10712] wl&: own (1450017901, 1450017903)
3]l ek Aze] 2N =20 diste] 2 dFAE . Town(19) » (1450003302, 1450003300)
T35t (1450002102, 1450002100)
(1450355300, 1450353900)
P ———— 5 | Town(20) 2 (1450355300, 1450355200)
— O:
528 =4 71 e= e 6 Town(21) » (1450022101, 1450007900)
own (1450022101, 1450022100)
AdzAb= 447 ghol 19 AAES dide= 20234 8¢ , Town(22) 5 (1450005602, 1450005600)
191, 20234 84 221714] 12} AAZALE =859t} o]% own (1450143300, 1450388900)
ARE 2| BE AR they 20234 89 11 03} &% (1450005602, 1450005600)
°° b.EHF el o mE e b E_] ' 8 Town(23) 2 (1450143300, 1450388900)
ZAHE Al e e, 35 58 sRsleE B2 ( )
_ - . i 1450416400, 3880002001
O] VRES op|shaL, AAbE SO Qle ko] FHRE A 9 | Town(26) 2 (1450416000, 1450019101)
8]’}‘]72 ‘}l: 9}\"1—:‘ -3-?1017] UHT’EI:O]E]' 3%}5—/\}01]}‘1"5 ;SZ:.EX]OH 5 (1 450005602, 1450005600)
A Zurels Aol Salo] Ml @A) QA BET 10| Town(30) (1450143300, 1450388900)
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Town(15)9] 7% wAE74A] oF 220 m 7Fg HolA] 9l
ow, Bawrl EAste] Batiu)7} 7Fsskoint gk vk
3|7 Aol WARARPE T hfjgte] glo] FRIES] HHE
5ol golsigiom tiuatge] &8-o] 7Fesitad 7).
S|, 23] 9] AAFFAL| A nabE Hk B FARbEe] @
Al FAR3RAL Qlo] gt E Ald A Al wEAT 5 A7t
FHEATHZH 8).
Town(19)9] - wkS3] el 4] wak=714] F 500 m 4
= "ol AL, AALETE EAIste] Qb oAl Fo] Kol
3= 750l ol dE ATt sHAIRE w33 Sol| T A}go]

FA2ks7ell GolstAtHLH 9).

o EABALE. S, 8] 7Fse WA/ o 1.9 km)
ARk olA Qlof 1A Sl e pAFe] B
716l tha olel o] 21, ool wel, g Aol Ezi-

‘.1 '.._ \ 1 \
(it ] H

Korea ITS map

Access road

Intersection (2)
a8 5. Town(5) M2
Fig. 5. Town(5) information

22 Mt ol Z 22| GIS 24 ! HEZAME SeH Az JHdAE =&

naver map

Access road (1) Access road (2)
“Local information proper nouns and Korean signboard notation
J8 6. Town(14) ME
Fig. 6. Town(14) information

J

#,
el

o

Korea ITS map

Pedestrian road
“Local information proper nouns and Korean signboard notation
38 7. Town(15) &

Fia. 7. Town(15) information

Radiation evacuation sign
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2nd field

15t field
33 8. Town(15) CHm| gkl
Fig. 8. Town(15) evacuation hindrance factor

naver map

naver map
SR
s

Access road
“Local information proper nouns and Korean signboard notation
a8 9. Town(19) HAYE

Fig. 9. Town(19) information

Radiation evacuation sign

UAR Zol7} Zo] mRe] M9 E Fofatal HEEA]
JAl A48 ark JAATH1H 10).

Town(20)& Bl 45 25 23} gzl HAH B
o] 7 oA BEgelo] miia v Fo] VT L
g 11).

Town(21)9] 7% w2382 ok F3ho] FE3l] 2] 5
427} golslsitt. Hgh |7t Herbsd w2} EXlet
of 937} 7Fsgh watE A o)Fo] 7FsITHIH 12).

Town(22)2] 7% wWa274] °F 1.4 km A% 7%3]7}
AL, HerFset E27F glo] wmofrtel e QP FH AT
ez} olel Yok B2 Q1E ek Akl x| o4 A 4
Exo] WAk T3 JAR] 2R TS 3o
F/dE]o] wRe] Fo| Folx|al akgke] Edel ofewel
A ATHIH 13).

o1 EIF Jhe AF A5 23 dFzALA ER2oA] oF
Zre] WA E2jo] Uehgth 13} 2ALA YAlo] - E=
AR A Aol AR BlF A 5] A5 FerE 2
3 Ao AT 1d 14).

Town(23)2] 75- vl-&3|ellA A7) ozt v}

1[‘&

oot

9 Z9)o] ERi Zo] F11 vkS T & Tk H2do] 4
28 o83 Frro] FHAA k) T, wAwrie] A

A7k A9 QHARCHIEE disle] golalith. webd,
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Road condltlon (2) ACICESS rbad
a8 10. Town(20) S&NE

Fig. 10. Town(20) information

] Road damage (1)
38 11. Town(20) 28z T
Fig. 11. Town(20) pedestrian road damage

Town(23)2] 74
olstATH L 15)
Town(23)2] A9 £-3] 7}53F 7W7R w2714 <F 300 m
AL A7t AN BARTE EAEGL7] wistol] b FH ok
ASE BPojg]7t 758kt e, nhSs| oke] F1ke]
sl A 2 oA &8o] 7hssllnh 2] A
ZABE X o] o] ZASAA T -2l x| 7Fo]
HE g2 " 15).
Town(26)°] 75 7Pkt 9317} mat=27h4] o] A7t &

HAA = 19 159 wAp=r Ao &



22 Mt ol Z 22| GIS 24 ! HEZAME SeH Az JHdAE =&

naver map

Korea ITS map
'

Access road
T

38 14. Town(22) T2 4
Fig. 14. Town(22) road rock fall

Access road (1) Access road (2)
a8 12. Town(21) S&HE
Fig. 12. Town(21) information

naver map

Access road (1) Access road (2)
*|_ocal information proper nouns and Korean signboard notation

a8 15. Town(23) &N E
Fig. 15. Town(23) information

i

Road condition (1) o} W57} 7Fsalick Tk, mheE el 91x)7) Feewt
: ' A7k Afolel 91x15ke] ulS8| RS Ao PAGHE A9 o
B RS 2L 9A91e YA ofelo] dEri 1Y 16).
olof e} ehfjd Fo] Axa L ast 9k

Town(30)& A4 02 §48191 a1 vk8 WA 9] A=
7h a9 =2 Aale] thekste] Rl olego] ojlitE

Access road (1)

a8 13. Town(22) SHEHE (1 17.), sfjek7} & ALty ehljsto] EA 5l
Figa. 13. Town(22) information A A HS HAARZ A= A AR Ay 2 1ZAs)
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\
Road condition (2)

Access road (1) Access road (2)

“Local information proper nouns and Korean signboard notation
18 16. Town(26) SH&EE
Fig. 16. Town(26) information

T8 18. Town(30) XXl CHul ohfit o
Fig. 18. Town(30) Tsunami evacuation information board
area

710l g-o]atlth (17 18).

Ad2AL Ao 7 49 Ak HIH - dist @Ak
B7h 7S vt 2k E29] §ARS 1 ] AE, v
£33 AAAZH 9] F8I1eA, dlF At A-EU0S ¢
g ulS3| 7 o o F5, BV E 93 BIPr {5
A3 GAAZ ) 2 e E4 -5 Aotk

H AFoA FHexHo g EE3 RE Lo FAFxAl|
A 2 o] BrFsd 70 mRukee vEh A gkok

-

E 4. d¥=xA 21

Table 4. Field research result

" ;w,,_
i\j 4 * P

Korea ITS map ___navermap

~ Access road (1) Access road (2)
“Local information proper nouns and Korean signboard notation

38 17. Town(30) SH&EE
Fig. 17. Town(30) information
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Town (1) (2 (3) (4) (5)
Town(5) O O O X X
Town(14) | O O O X O
Town(15) | O O O O O
Town(19) | O (@) @) X X
Town(20) | O O O @] O
Town(21) | O (@) O O X
Town(22) | O X X X @)
Town(23) | O X X X X
Town(26) | O O @] O X
Town(30) | O X X O O

(1); Road management and maintenance state

(2): Possibility of use as a gathering place

(3): Free space in town for use of evacuation vehicles
(4): Pedestrian path

(5): Vehicle obstruction elements
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