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Research on structural characteristics and optimization strategy of

accident and disaster emergency coordination network

DONG Xinjing, CALI Jinsong
(School of Public Administration, Beihang University, Beijing 100191, China)

Abstract; In order to address the " fragmentation" issue in emergency collaboration networks and
enhance the effectiveness of emergency management in response to accident disasters, three typical

accident disasters were selected. Based on theory of collaborative governance, a "

network density-average
path distance" analytical framework was constructed using SNA to map the collaborative relationships
among various emergency response entities. At the macro level, indicators such as network size, density,
shortest path, cohesion, and centralization were employed to portray the overall characteristics of the
emergency collaboration networks. At the meso level, cohesive subgroups were analyzed to explore the
clustering patterns of emergency collaboration, with the ecriterion for subgroup division being the
professional nature of emergency matters in all three cases. At the micro level, the characteristics of nodes
within the networks were evaluated through the triple indices of degree centrality, closeness centrality, and
betweenness centrality. The results indicate that emergency collaboration networks of Changsha self-built

building collapse, Xiangshui explosion, and Xinjia hotel collapse accidents exhibited tight-collaboration,
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tight-centralization, and loose-collaboration structures, respectively. It is recommended that the emergency

collaboration networks be optimized from three dimensions; clarifying the rights and responsibilities of

emergency response stakeholders, adjusting heterogeneous interest demands, strengthening the leadership

of core nodes and leveraging their pivotal roles, and promoting the deep embedding of emergency culture to

empower endogenous collaborative governance.
Keywords: accident disaster;

collaborative governance;

0 3| &

N S N e = ol A R TEZoR0 IS 92
Sz A e e B ) v 55 PR R S e 55 7k | A2 2k 4%
RAE ATV SR AR R AR Ry R AR R
N SR LG S A PN P /A R LR 11
POMER) 235 AU B A Prak 25 F2 0 WA )/ 22,
LRI %2 J IR (0 6 B4 B — ] L X
I 2x DAL G IR AR B N 5 BR ] v i
PR AN 200 BREE A G 55 1 7 IR Pk A, R o AEAE A
ZNGER A 2 HI R 26 R A B R A8 < 4
A AR E2 TSE:- S Gl ol ' B R ESP IR Y 2 3B 4 D)
SR LR AT TR R A DX A bR R] | AL B ] v A
ISR S IR 2 Ak 7 KUK B AT
SRR R E N, 2o T R R BR R i £
JCEMIARIRE ST, B s 25 2 2 5 b i) By
R 2 T BE A 0 A S B AN A e
ST A I 2 DRI BIL A 2 A R TR A K 2
BIRS R R SRR T

BT, SO 3 BRSO MER BIA T,
& Bl 22 25 4381 ( Social Network Analysis, SNA) 72
JELTE A A (B R AIE I 3l ¢ AR, 20 1m0 2 P [+
ZREEHRRAE TGt <Rl SR 1V 2 b [R] 36 B Y 2 1
PERVEERIRSJZ02 48 | LU Dy S E0I kR BER (1L 38
T8I, A A Bk | 5 35 IV 2 DI [ ) 2% 42
e 4 8

1 W EHS WK S RHE S

1.1 ®FE¥

B2 e s 1 SNA Jr ik, NZ A BE 3 #r L A oy
(e o 2 A RV S S Bk B TR R L
BUA I O T 208 By S 58 091 DA oz 2 P [ R0 245
AALAMELZK <3« 217 SR RO 1], Al A0 5 £ A
B SR R OUA PR A R S M E ST E
BRETLIA8 - 127 KON 0], 76 DR IR B IR
SCHFF BT AU T | I 4% 25 A4 R E DA R 2 P )

emergency collaboration network ;

network structure characteristics ;

social network analysis( SNA)

THHIREE S, HK IR TR 2 ) R 4% 25 7 56 R
G I e (NE == 2% NI 3 T =g I G N
TR 25 rpc 387 SRR | e B SR
4 s FRE] S RIE AR M SR, fa
A 23 TS I ] 0 468 70 3 A8 3 o 1) 2%
PRPEVA B A RRAE L34 | 3 Bl 245 8 25 #f B K5 ) 1)
PIH A SNA

25 FRFR  2F 5z ] SNA BF5E 07 2 5 ] J 2%
FEAE T B — FHO T 5 SRR AE 1 A
5% 22 S I ) I 28 LU A8 43 A 1 AH 5 SCHROAN 98 7847
PIMFIBIL N K P[] 1) 265 A g A7 T Il S 2 M Tm) A, A
UG R EEFE T SNA 5 AR 09 4R T HE 22 | TR 1) 4%
T SRR SRR Z e BAR A B B R | BEE nT ik
S BTN RV FCTE 1 25 S A 8 B =, 323 I 2
[F) 76 PR Y 22 22 ) LU AL 9T
1.2 MK HTHESE

D RNA PR TIKE R R 2 T8 S 51
X, TN 2O BT B2 oo Rz A e H T
FREMFASE" A T AR E Z K
W REU L BEAL A 7 R ], A R
5B LR RIS 2R o], AR
BN o 1 B S R e S RS N AT Ok B 7 S = A D)
Bl RIS ARt i S By s N E R (T W =S
SETANGERAT B 1) 56 R W 4611 ST 10 s v [ &R
G HERZHMEZRFES BN TR, )
P URIF] v B PS5 4 45 N 4 S BOAR A, SR B
SNA ¥, K M 46 25 BE AP 4 B AR FR B 2 8RR T IA
FEHCIE R S P [F) P £ 43 AT HE 42 4 S g 2 D3 [) Y
LR AR STITRESR (BT 1) o B SFBCIROME N, 2 D3 [] 9 2%
X530 4 2L, (DB % - PMETY, W25 % K,
X AR B B AN UL RE AR Db [ I 2% 25 4 X 8 B
S5EE T B SRS I Y B R T R BRI
QB -4 P A 4% 5 K, T 3 B AR B S A
K, FR A 00 5% 55 %8 i, (LT o5 () ¥ 2R T R R 4
55 OFAEL-PIMERL, W25 25 B 55/ )N, - Y AR B
BN I ARSI, 759 s B Y 7 5 T g



5510 T JUCHASE - S5 IO 22 DB ] I 285 A 25 R R 2 AT AL SR T 231 -

B, 0 265 2571 i BB ZR ARG 25/ HL B (R T 255 114
T TR 2% s AR HL - AR Y N 28 5 BE /N, - 4
AR B ROR BRI 25 215 B AR , SR B BER )
S 1 O 2 S KR E | (E R A 245 1) S P 22 , 4510
N K Ty ERO VoY s G A L VS R0 B gy € S i )
R - S R A - PR

j: 1
EEHPMER | EE-HUpR
% ; %
i
w |
4 |
s i
WECPMER | B
% ; %
AN :
A B B K
E1 “MABE-FHREEE" MEEN
SHTAEZR

Fig.1 'Network density-average path distance"
network structure analysis framework
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Table 1 Results of emergency data processing
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Table 2 'Organization-organization' relationship information collection part is intercepted
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Table 3 Part of 'organization-organization' relationship matrix is extracted
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Fig.2 Changsha self-built house collapse accident emergency inter-subject coordination network
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Table 4 Overall network indicator calculation results
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