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Evolution of synergistic network among urban emergency

organizations responding to natural disasters
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Abstract ; To analyze the synergistic relationship among urban emergency organizations during
institutional reforms, 24 natural disaster-specific emergency plans from Xi“an city were used as the data
sample. Social network analysis was employed to examine the coordination and collaboration between
departments involved in emergency response, mitigation, and rescue during natural disasters. From a
temporal perspective, the dynamic changes in the network structure were explored, and the characteristics
of indicators such as density, centralization, and average distance were assessed. Using a " coherence and
constraint" two-dimensional framework, institutional roles were classified and analyzed from three
dimensions: institutional characteristics, functional positioning, and organizational structure. The
CONCOR ( Convergence of Iterated Correlation) algorithm and E-I index method were applied to depict the

internal logic of network governance structures and the evolution of organizational relationships. The results
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show that the concentration of the emergency organization collaborative network increased from 0. 577 6 to
0.723 5 after the institutional reform, indicating that the network structure shifts from a decentralized
network with loose collaboration among multiple entities to a tightly-knit network centered around the Xian
Bureau of Emergency Management. The highest core degree of institutions increases from 0. 342 to 0. 369,
while the lowest constraint degree decreases from 0. 166 to 0. 087, reflecting a trend toward the unification

of command responsibilities. The network organization follows a core-periphery governance structure, with

the boundaries between core and peripheral organizations becoming increasingly clear and reinforced.
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Fig.1 Conceptual framework for institutional collaboration
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Fig.4 Natural disaster emergency synergy network in Xi‘an city
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Fig.5 Simplified diagram of organizational modules

L LU A4 1] 1 7E 07 24 J 09 9 R 4 RE , HLAL
I 50% MAILKY , Btk — 25 3 A L 2T 1 F BE 2544
RIFREM N EBCIE B e E R UMER R, 25 1
JITiR Gl AU AR S R R T A U R A
TEHERE | W26 HA %O —ih G4t O A 2V 2%
A Z [a] 1) o LB 0
3.3.2 {RRGEHERADN
RV R SR Z R E SRR, 5 A
E-1 {HIR50 4 A 8Um iz o P B, Wk 6, bt
AR E-1{EA]T W . T1—T4 WY E-1 R T 0,3
UM R R R A Z TN R B, W
AL UL, T1—T2 B, % 1K E-1 {H fh 0.489 [ &2
0.290, A 4Rl K A EEXR R BT
BEAL S, DhIE] F7 BE 51K T3 B4, 484k E-1 Tt

% 0. 333 (HAHL RS ESC RSB P IE ) BE 8 AR )
TEIEIFAR ML ; T4 B AR E-1 (HIAF] 0. 419,41
LM PMERREZ AR & REFEN AT B IR K FE
B RCE = A 7.

A O HLRE B 20 R, T B A A2 O L) 4
T34 E-L{E#EE 1 B2, DAL A 2 8
B HSURE B T 0 2 10 5 41 2UH A) 56 &R T2 B
1 RO B A A AT A B RCRRE  (EAZ O 2L
HMREMESC R 2 T NFIMEC R, R OH
SV ) 1A PN BB A ST IR TR B AH A AT 5 PR AL
AR R LUVEANE s T3 I, O LA 43 A T [
—MHA A BGRNE DY (B OHA 5h%H
ZUEAER DI R BR M IF AR 222 | #8571 W 2% rh rl A7
P 5. Bl AT B0 IR A B AN 2 56 [R]85 T4 1A, A0



5540 AR L NN A AR BT 7 2 A DI ] 19 2 35 AR - 253 -
x6 MEHHELET
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Fig. 6 Evolutionary trends in organizational relationships
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