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This study used social network analysis techniques to explore the structural
characteristics of inter-local collaborative networks formed during disaster
situations, as well as to identify regions that emerge as key actors within these
networks. The research methodology involved the calculation of four social network
matrices based on the types of mobilized resources. To identify prominent nodes
in each model, measures such as degree centrality, closeness centrality, and
betweenness centrality were employed. Lastly, the collaborative networks at
metropolitan administrative level were visualized and analyzed to identify the role
of metropolitan governments in disaster situations. The analysis of inter-local
collaborative networks formed during heavy rainfall and typhoon incidents from
July to September 2020 revealed that regions tended to strengthen relationships
with a small number of key partners rather than establishing various partnerships.
Moreover, they preferred to form direct relationships in high-uncertainty situations.
The type of resources and geographical distance were identified as variables
influencing collaborative relationships. For instance, it was found that collaborative
relationships were easily formed for resources with a large amount of possession
or easy support, such as relief supplies or donations. Additionally, there was a

tendency to prefer nearby regions when selecting collaboration partners.

[J Keywords: Disaster Response, Disaster Recovery, Inter-local Collaboration,
Collaborative Networks, Resource Mobilization
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HIEQFOA 7HE S41/d0] &2 A9o& Yeigth W d24= 4748 &4 23 =g
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H AR 1~57] A9 FARHA YEr , T8, AEE, T 5o sEEE A=
EAEICE o] AFSE GA FAA G FAR o] =l BAA sfiet o] 59
SHE IA Y2 Aol ‘:} , Ti7E Alet A]9o] Beoll= Ahlo) SRt BAR
At S B oA TRt A ¥ WAL Q2= & 5 Stk O, (E 5= 4 R
Qe AZH= %’S’\é(outdegree centrality)°] 7 &2 107] A9 vehdl Zlolt}. 4
A3, $=¢A(a076)7F Model 3 ARt BE oA 7P =2 3 A4 S48= 7F
I e AlE YERTh 59|, #UAE F2E- 7R @Y YEYIModel 2)°o14 oE %
o s AR =& F4 3% F= 0= YETE Model 304= O}Ok*](aOSS) 7t

A(a076)°1 wIs] &I
of B9 Aol o] 7FE F
e TAE 24 2R WT
107 A|go] gz
OE Ze & 5 -

244 243 g &

(B 4) HEHT ZHE L HEF: Sod

t2A =EHo] 999 LR Fas5H &

WA=

S49) Acle] AL Ao L}E}%} —a;ﬁﬂ
AR CREEIDA

Z=5l= X

A9 1070 X9

Model 1 Model 2 Model 3 Model 4

ZE (TR (FSE-719) (e1) (B~ KR A1)
X9 44 X9y 44 X9y 44 X9y Sy
1 ks 0.208 S 0.227 et 0.178 et 0.175
2 Tt 0.156 Tt 0.156 AU 0.101 $EA 0.111
3 I8+ 0.116 et 0.106 T 0.101 T 0.111
4 | HYF 0.11 T3 0.099 Sk 0.093 et 0.079
5 | &HFE 0.098 it 0.085 QA 0.078 S5 0.063
6 | HeE 0.081 =l 0.078 =l 0.078 34 0.032
7 | SHA 0.075 ST 0.078 ZMA] 0.07 A A 0.032
8 | KT 0.075 AT 0.078 A 0.062 Pt 0.032
9 | FFA 0.069 F5A 0.057 IR 0.062 OFARA| 0.032
10 | 9% 0.069 AHA 0.050 AHA 0.047 Akt 0.032




OI2=D) X 7t At S B2 HIEYIT 24 EF

(H 5) HERS ZEE oy HZAYT S o9 1071 X

Model 1 Model 2 Model 3 Model 4

=9 (FH) (F=E-71%) (21=) (|- Ky A1 &)
X9 S X% S X% S X% S
1 YA 0.156 YA 0.177 QA 0.047 YA 0.048
2 | EHET 0.035 T 0.043 A 0.039 2T 0.048
3 | AT 0.035 QFFA| 0.043 IR 0.031 A 0.048
4 | WA 0.035 Al 0.043 BFA 0.031 BEA 0.048
5 BolAl 0.035 | &H&F | 0.035 SPEA 0.023 AsfiAl 0.048
6 AFA 0.035 SNAl 0.035 Ho 0.023 ek 0.032
7 | BIA 0.023 Z8g 0.028 SHTE 0.023 A 0.032
8 | Ikt 0.023 F27 0.028 A 0.023 AR, 0.032
9 | AFA 0.023 e 0.028 B3| 0.023 A 0.032
10 | &3HA 0.023 | &4t 35| 0.028 7A] 0.023 et 0.016

2) 28 ZMM(Closeness Centrality) 24 Zdt

)
i)
o

e YEHZAM W 24 344, AT 28 S4480l &2 49 1070 AH

=t FE oI (E 7ol AASIHT HA, R 2 SH4 29E ANE

I, b4 AR AEAE S 24 Anet 37 v=A it WE 21 S48

she, e, T, e, A 5 9 WY 8RS0l B EFE A

oA =A depden, o 23 S48 24 2HoME Al G, AsT a2

A Qg A A B Aol Uehd A de0] w2 SHEE A AR YE
=

18 o,

- FARE S Hol=t, ol Ad AdelAY A =
7|Ho 2 o]fojA 1L Ytk A 1T o BRR|Go2RE 9] X|Yo] AAHEo] HSH
o] Ath= A Quigith. 3HH, 9 44 S44 B4 ZoAs ey 25 S48 A
7} Model 13} Model 20f4 T
A A7 7V =A UEig JA HIEEQFRIA 7HY $8% J3E ohe A|9Ql AL
2 BN ol 29 ARGS9 S44 JaT 2 Zol7t glo] dutd o s [ARE
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H 6) UEST DU L§5 IF S4Y 49| 107 K|
Model 1 Model 2 Model 3 Model 4

20 (FH) FSE-7|5) (21=) (|- Ky A1 &)
X9 S X% S X% S X% S

1 ot 0.298 SHE 0.273 Tl 0.289 T 0.377
2 TE 0.235 T 0.234 T3 0.275 e 0.362
3 | ZIHE 0.229 e 0.224 Y7 0.272 A 0.36
4 | FFA 0.229 AT 0.219 Clats 0.269 HAF 0.352
5 YT 0.22 S 0.216 S5 0.269 244 0.35
6 | THE 0.219 F5A 0.216 ZQHA] 0.267 et 0.348
7 | AHMA 0.216 =l 0.215 Tt 0.265 SN e 0.342
8 | YAl 0.216 24F 0.213 F4A] 0.265 AFA] 0.341
9 AL 0.216 el 0.213 Al 0.265 OFAFA] 0.341
10 | 9% 0.215 FUHA 0.212 A 0.264 ofl Akt 0.341

H 7) UEQT ZEE Q3 2 SAM 49 1070 XY
Model 1 Model 2 Model 3 Model 4

Eal (FH]) FSE-7|5) (21=) (ZH]- Ky A1 &)
X9y 44 1 SN 1 Y 1 ShH
1 YA 0.232 YA 0.234 QFFA| 0.261 Ho 0.346
2 | B+ 0.209 3T 0.209 YA 0.257 YA 0.344
3 | oAl 0.208 QFFA| 0.207 A 0.256 A 0.344
4 | SHETE | 0207 A 0.207 BUA 0.256 BUA 0.344
5 QFFA| 0.207 | &HE&T | 0.207 Ho 0.256 AshA| 0.344
6 | AHFA 0.207 BolAl 0.207 SPeHA] 0.255 Bt 0.341
7 | FE 0.206 Tkt 0.207 ST 0.254 A= 0.341
8 A 0.206 z23 0.206 A=A 0.254 A 0.341
9 | oFAl 0.206 Fa7 0.206 HIA| 0.254 A 0.341
10 | AEAl 0.206 | &4 F+ | 0.206 =24 0.254 = 0.339

3) 7 SAM(Betweenness Centrality) 241 Z1}

(E 82 7 ©do| ui7lf 440l 7FE &2 49 1070 A9 Herde: & d7olM=
A9 2t €9 HEYINM o= A Ho] AR 4L sheAlE



(IZ4=2) X2 2 Kt TS B3 HE 2 EF

AAQogRE F AHAE W= TS BT Y6l E JY 52 SAlcke I
=2 AGE vttt uiA S48 EAATelM s 247 mddE F440] =2 A o]
olgt Aog ALt WA AA YEYZ RdModel DI} F2E-7]12 g YEY
Hd(Model 2)oIME BFHal70)°] m S48 H7t 7MY =& 2108 Uyt g
= T HFOE QIR WX F PG, o] AHOoRRE |US FOHA
T FH Aof] LS ATt ACE AR Q1Y A HEYA Zd(Model 3)0lA4]
£ At (a136)2} AEiHal19)Y S48 A7t 7HE =4 yehaL - A -Ald 89
HERZ Hd(Model 4olMe BEHall9), HikHal3d2), B¥Hal70) £2=2 F44
A7t =4 Ueldth E5], Model 4914%= & 371 A|9gto] mi7f S448< 2= Ao=E Y
ERgth. ol2fet Axte AH]- AR -A1He] A9 oE @8 [0l vl S5kl AgkE o] qln
ol5o] ojg7| ol EHaAdol =2 AdgelA kel Aol WS | ojy7] fiEoR
ek

flo
E3
i

¢

(E 8) UERA Z2E I S 9 1070 XY

Model 1 Model 2 Model 3 Model 4
£ (%) (75Z2-719) (@12 (HI- KT A1)
Ry | s48 | Rem | se8 | xog | saN | X9 | 3
1 =l 0.175 =l 0.228 ZQMA] 0.073 HYH 0.128
2 HYH 0.171 £ZA 0.066 HYH 0.073 A 0.026
3 E4A 0.128 FLE 0.061 OFAIA| 0.036 L=l 0.026
4 | AWM 0.076 A 0.061 s 0.024
5 | I 0.066 A 0.048 A 0.012
6 FA 0.044 =3 0.035 A 0.006
7 BHT 0.04 FA 0.02 ZZA 0.006
8 BIA 0.032 AR 0.013 =T 0.006
9 OFARA| 0.027 A 0.01 L+ 0.006
10 B 0.024 FET 0.01 T4 0.264
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(I3 6) d9 e Tt S & HENZ(YH HIE/T: Model 3)
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2) HAX|YUXIX|H|C| SIHAL H&t 2XM(Brokerage analysis) 2t

oz BeAy
SAolA ] FAXHRA]

3}, wart AL Aeo)

o=

AR

=

7t A2 - dE%t AEE BEdE A oS- S5
o] disto] AwE A (E 9ot Atk I B4 2
APAA A= S/EA dTe YA e A= YE
Wt AEHES] A2 B Al oM YA e, oF Sl 3 FAAGAAEA|
oA Bgsks dE2 B JARGAADAE W2 5] = Ae & 5 Sl 23 e
2 FAAGAA LA ] 7P Fajt A2 B H o 2R E Al o iR KRl XY
St HEQ Al°|E7|H(Gatekeeper)?] A2 UEhdt. 53], oWl w57t 7 ZE A
oA 7P FEAHA SR 9 sARE A= Yo H, Alo|EY|wERt oY

She gk FAt Zos YEth 3
oF SH2 Havh 2R gy 7 79 F AERES IS ARt 4714 S71A

B2 nmE St Aow e

H

18 %5
18 >

In

ot T

4o

(B 9 M Ui =7 o HIEAINM FIRURIXITH SR A 24 At

x|t L ESVONS HOIE7|m CHEX} ZHEIE P N
XA | ozl | (Coordinator) | (Gatekeeper) | (Representative) | (Consultant) | (Liaison) | <=
Ae | @5 | 95 0 0 0 0 0 0
AP | WS s 0 0 0 0 0 0
g+ | Hs | B2 0 0 0 0 0 0
Sk e S 0 0 0 0 0 0
FF | | =8 4 11 3 0 4 22
dd | 25 | S 0 0 0 0 0 0
=t | B | B 0 0 0 0 0 0
AE | ¥ | ¥F 0 0 0 0 0 0
371 s = 0 0 0 0 0 0
79 | = | 3% 0 13 0 0 0 13
FE | B2 | =2 0 5 0 0 2 7
Chel s o 4 2 1 0 1 8
A5 s o 0 10 0 0 0 10
Ad | == = 17 42 0 0 0 59
A5 | Bt s 0 0 0 0 0 0
Ad | 2 s 0 8 0 0 0 8
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V. =9
B QI 20209 T9-HE Ao Uehd X9l 7 A B Yeae) 724 54
o Ay %ﬂﬂ@a 53 H ARt 1 AT Ueht 2 E49 Anud et g
A, Septere] Ao H 0S Fee 54 Helgse F402 YEQT} 35
L Aoz Uehdth 2E Aol Wt Helz <) 28] & Agolgd wt
2 & 2207 AZAMAHDA20204 71) FoIAE oF 76%0] AR 1747 AR
AP 9 HER0N HoRISI, Ak B3 A ool APANAS Bk S0z

Ergt. A fol w2t X“’W 3 Y= gL a7t delellet, F2E-7]
5, A8, g8 A AR 2 EATVE FA4EY] ofFal SRR A4S me Aes
UERATE RG] = 8] A - Al HIEAS BdoA 7 HaL, HEHT Bxe
A HEYT HEoflA 7F Rt & e} Zo] 9EAR VH 99 YEHIE =54
(reciprocity)°] Tl Sol =2 U Wgroz Felo] FHE Ae & 4= ot ol At
= Aol ZH JRoIA TRt EVAS Yok ARTE & AT B4 94400 S
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A9 ol olit- 1 -] o] Extge] WA 4 US= UEHdH:
A, A 7T A 2H Azls gt 98 SAl6ke W dFe v ¥
2 Ueth 7Hg F2F- 717k o] ERsi ;JL °J°1 WAL A Aol Golgt A
F5 g8Vt dA dEE Aer Uepdon, detids A9E de } = A9
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