ERAE O]
2026 4F 1 H

JOURNAL OF CATASTROPHOLOGY

Vol. 41 No. 1
Jan. 2026

TR, WRASE . IR D AT B2 S0 SR PR PR 10 2% 23 A KA Al SR

VI Vbl 5L 2 N 2 B R 2% Ry i (], 92, 2026, 41(1): 164-

170. [LI Yanling, CHEN Mengya, Analysis and Optimization Strategies of the Collaborative Network of Multiple Subjects in Grassroots Emergency
Management: Taking Changsha City as an Example [J]. Journal of Catastrophology, 2026, 41 (1) : 164-170. doi: 10.3969/j. issn. 1000-

811X.2026. 01. 021. ]

B =N 2SR % I E A0 = W 28 24 R 4L SR Bk
—— B TR R R E 4 1

TON

(1. IR AR o

R

NP S E e WIE KT 4101285 2. PUEACE K N ILHORK 58 AR, BV 7548

710049)

B = UCEEEN AT BRI L5, X PR TR R N A P RE B OC T B IR AL T D RS B R

w, Mg RGN R SRS — P AL — R T AT HELE,

PUIK P TIT 2013—2023 4F 87 1 24 M R

A, BRI AT AT SOIENETE . BRI BERNL AP RIMAE B Rn—I%T AT BUFHLE
TER 26 SRR L, BA B R AR PERE R Sy 5 MARBUN SN TR Z450 %, 25 80T ML iEE
RITRGHESPEA TR T . X BRI, ZSCR INRELS “HUEAET 5 CHORRAEE” Bt B AR —
WAL PULEOLAL SR, RO S s AL FEBE SRR AL 2 1 0, B ST Rk £ eSS, 2N

N A BE ARSI EER , AN ST A 2 M A SiR A AR L

KR EENEEH; ZoCREE; UENAHEE; M bR
RESES: C93; D63; D669.3 XEAHRERD: A XEHS: 1000-811X(2026)01-0164-07

HL R S PR ORI E A A R Al
IRy, AR SR IR B R $H 3 B AR A KU L R
PPN BRI 7 22 A RN 4P i o 22 A R 1Y T 2
it HEZ N A HUEAE R (7 X)) M 2 81 (H
TE ) BEXF 5 A S i T TR A XU B L T 9
Wi 17 Ak MR A2 38 i 25— R B 3. W A
FATEL. AR A WA RS TR, 2
AR BRI N 2 R ik, Mot R
[Fi) 15k 51y 14 B A i 22 107 2 A B A 2% E 0% 79 75 A e
R A ILAE LR AR R, Xl g i A g |
SRR . B SRR 3 T B

R, SE SRR S A BRIT T RS
e IR E02 W 5 BE I R 1, BEA B 5E s 2=
P BAETE s gefl” CPISKEET . BRI K
Z o b R ML 2k S5 L PERE 45, BT RR MG
HOHORIGHL MRS PP AL XA S 5
TEMWARBLT COCTRTAT Ok SR S B
B, Jf 22 M BE )R N S B AR OC R B
FE2 L iR IR  FEAR LA AR T
PR AT ARG BELALRE , R
HZeHLUEE BT VRS ZITHAN A

« Wehm H. 2025-03-30 &R H . 2025-09-11

HLk” 5 ALk MERPLES . ER
BAVHZ T, 224 M4 5B © %R I 2 S5 SR
(T H, [ A 1 o fr £ B L A H5N
TR . COVID—19 N 2 b S5 = 0, #8578 T
2R LB R XTI 2 RKRE Y EE R R s [ N s A
LR L8 SERFRAE L U R B AR R T 446 T £k
BL A R T IR AR

BB R~ B 3k DA TR D3 ) 3 B R 42 v N
EHHARE, HMAMRLZRETREALTA
O, RN ELLIEE . A TTRBUF AT
R EE AN T, HE2EE TR —FH MR
1= o 26 25 KAl A, /D DA T 26 25 A 1 AR TR A H
7~ i J2 N 2 B 22 T T AR P ] PR 445 i A R AR S 4
FRAIE . JET UL, ASUEBN R 24N nbrik, xf
ISR YR 8: BT NvIEI P Y T i
Al AL S G5 R RRAE 0 B, RS H 2 o0 B UM RA
PR N AE 2 5 S AR, DA 4R T L2 N
R AR R R RE P A S S R R

EHLSIEAE I, ARSCEA EMERSON 46 fy g
PN EA B A HEHESR (& R AT . RS &K
EAT R DRl sh . URIEIRE S . B IE H AR A

HETH.: EFRGSRARSERITAE IR E RN 248 BR R MEE I #iss” (22ZDA102); BE A AR 4w LIH K
TR B NS T A AR R IR LB S BT AR A 9T (72274059)
S—EERI: MR (1964—), B, DUK, WIm KA, %, EENER 2T, RS A AT .

E-mail: liyanling1964@163.com

WEIER . EHE(1998—), Z, DUWE, WImrHN, WEard, ERAFILEN 28 B £ AE 3T .

E-mail: 357198718@qq.com



131 SRV, AF. SLJZNL S 22 T AN 28 AT BAIC PSR —— LA Y i 2 7 2 B I) P 2% Ay 4] 165

)5 LAHAT 450 52 1 B TR0 70 2R HE 28 (3 R 30
Bi. WEINER . FIFNR), W CREHEE—)
I7 9K B — iy [R) AL Al — P[] 7= ™ % 2 2 B 4 B
ZICH RIS HHESR (K 1) . Hrb, REHEFE4A
TP RNA B EOA L A &0 SN
E SR R B B RS s M e PN R AN
AL &SR G S P e S U R TR 2N
()22 VAl AR AR RS A 1, 2k & 3 T AL
Wi B LB s AL & eSS L 3t

RISHHL . PhAERE S S5 A PPN R REE D R A7
A F D ZE WO PR AT D B4 BIK B 7 R A A
B BB ] A5 H AR B2 36 BE AT 30 4 % A
A, L e S A AL OB AR SR S AR B R
i, SR A R A BUR e ST . AT
I B RNG BUR AR 7R R G 7 A T IKBh IR,
IFAEREES S | SLTE S LA bR GE ) B9 sh T
WA PR B T, SR EUCREE I A SRR A B[R AT
o, AN S B A A B E B

ERNRERZ THEIGRE

K1 R 2 B T bRl S A AR

Fig. 1 Analytical framework for multi-agent collaboration in grassroots—level emergency management
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Table 1  Composition of nodes in the collaborative network for grassroots—level emergency management
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Fig. 2 Network Topology diagram of multi-agent collaborative relationships in grassroots—level emergency management
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Table 2 Centrality measurement table of collaborative agents in grassroots—level emergency management (Top 15)
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Table 3 Core degree results of collaborative agents in grassroots—level emergency management (Top 10 and Bottom 10)
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Analysis and Optimization Strategies of the Collaborative Network of
Multiple Subjects in Grassroots Emergency Management: Taking
Changsha City as an Example

LI Yanling'?>, CHEN Mengya'
(1. School of Public Administration and Law, Hunan Agricultural University, Changsha 410128, China; 2.
School of Public Policy and Administration, Xi’ an Jiaotong University, Xi' an 710049, China)

Abstract: The structural optimization of the multi-agent collaborative network in grassroots-level emergency
management is a key factor in improving the efficiency of national emergency management. Based on the collab-
orative governance theory, an analytical framework of “system environment—collaborative driving forces —col-
laborative mechanisms—collaborative outcomes” is constructed. Taking 87 emergency incidents in Changsha
City from 2013 to 2023 as the sample, an empirical study is conducted using the complex network analysis meth-
od. The research findings are as follows: the grassroots emergency collaborative network presents a “core-
periphery” differential order structure ; government organizations occupy a core position in the network , with high
centrality and influence; non-governmental organizations (NGOs) are at the periphery of the network with low
participation; and the overall cohesion and anti-fragility of the network need to be improved. In response to the
above issues, a “vertical-horizontal-temporal-internal-external” four-dimensional optimization strategy that inte-
grates “institutional innovation” and “technological empowerment” is proposed. Specifically, it includes:
strengthening the command chain and empowering grassroots-level nodes through vertical connection; breaking
down barriers and stimulating multi-agent participation via horizontal coupling; realizing dynamic cohesion of
the emergency chain through full-cycle connection; and activating social networks and strengthening the founda-
tion by means of internal-external linkage.

Keywords: grassroots emergency management; multi-agent coordination; collaborative governance; com-
plex network analysis ; optimization strategy
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