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Hir)z= — R A6 It % =y s JE A SRR
T R R (%) Vi + 0.269 9 + el
AFHBIX A = B (T 7T) V2 + 0.106 7 gt 23]
R IR HRIK AL T3 (%) V3 + 0000 2 gl
AR SZRE T/ N) V4 + 0.078 7 T
NEPRETFE RN Vs + 00298 wifpigl
IS B (3 7E) V6 0076 6 prpz Y
G4 K B (mm) V7 + 0.006 1 JEE RS
RIS .
T K 7 AEHRE(h) V8 0.026 9 P AR A
FAEN O R (N km?) V9 + 0.009 6 RS
TPANRIRAL (AN V10 + 0.069 3 T e
BRI g S e
TPANIIN RE(N) Vil + 0.079 2 JEE RS
IR E A N VB 52 (%) Vi2 + 0.004 1 R I 25
W T B /g
AR LES N D7 55 5%(%) V13 + 0.006 0 B VG S
IKPEEL(AN) V14 + 0.077 1 TS
Mk bR e
SEB K (km) V15 + 0.159 7 T




FE(E VS HWANG 23 H i i 2 WA 1
SRR, R 0% 38 G S LIRS T R 1) i 22, 8 T 4
RV A5 H 1 & T A G0 5% 1 B - TOPSIS
R I AU B T AR & TR AR 1 2R A 15 53 LAAS 2
16 L N0, 1]k 7 080 71 256 48 550 BUE R RoR
I T TR
22 RGshhES5ERLE

RGEN 1% 2 H TR E 4 R 40 A5 HL ] Y
J7iERO R S B Vensim B4R L5708k 77 SD
mﬂ%Lﬁ%ﬁﬁ%ﬁ%%ramE%ﬁu%w

PR35 ek 9 HEHS
zu,%a%%ﬂﬁﬁﬁﬁﬁﬁ

W T A B Vensim—DSS B4 K 1 4 14T L
HFAEREEIL T 2013 4£—2030 FAE I E]IA
Ft A 2013—2022 2 A AL IE ,2023—2030
SEONERITRIN, KON 1 . AR H I, EE
s BN RFISAT EE 2 PR R IR B, AT
H AR 5 4L 2 A T SR A R FF A X AR, & R 2 Ak
T AR
222 BARXRXZABR5ZAAARMRZE

RGN S5 ERIN N, R G H 2 A EAEH
F8 4 ) 8, 2 A P A G T % B R 2 TR ) Bh A Bk
% E°Eﬁ%ﬁ%%¢£ﬁﬁ@ 48

REJT~ BHLBRETRE T HRFERUKRE T ok
Mi#&ﬂx%W%&ﬁ%ﬁmwﬁﬁﬁmﬁ%
KAWL, W 2 Frx,

2 HFHERRNDERXRE

Fig.2 Flood disaster reduction causality diagram

TEFR R REM A B — P X RGN
PR R EL B 3 . Hod ks
H?ﬁ ﬁAﬁ%i%\%Vﬁ%% o

RES1. B bR Es A8 11 bR R AR 58 1 IR S AR
Ei@%%%éﬁ?g*?iﬁﬁfyﬂEﬁ%%?k%?ﬂf,é#égjzﬁ?ﬁﬁjaxﬁ
B ph BRI L e Rk RE s E .
ﬁﬁﬁgﬁﬁjjiaggxﬁﬁfﬁ Ry RE 3G B N AR ARG 55 1

BN R B AR E R R )3

?E & AR AL BN RGBT IR SR
PEARRE o

PNCLIEa O AR5 7 BAMMA RS <P B>
/ b <AstmEcE> e
TAEBUAPRAL
<SpK > ‘///i I Z7IN
NHHX it s (WEE7E S
EgiEl AR o IHK "
L3 r 1 MR <WEADERE>
BRI R X 5%
o feRetER HERE H{iﬂu}’ﬁ%
<Time> Hiﬂ]ﬁ%
LUINAE ) S ) s

T AR

<EAHMA B>

SRR SLEHKIR

<Time>

Bk A
%ﬁ /"n§%$
ﬁewg

<Time>

<AEMBEH>  w

A < NI X A= A >

3 HIERRIDRE

Fig.3 Flood disaster emergency disaster reduction force flow chart

223 BARPETEFIAGHL
BRI S5 40 R 1 5 S 0 e A B
CR SR E E5 A A E11 = oSN - W N G O B S I 3E R

S5 TV W A R ) 1) PR BROR AR ORA SE AR B T R
XS EAR R E W 2.



*2 SDHEBUERSHSLERE

Table 2 SD model indicator parameters and variable equations
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Table 3 Five scenario indicator combinations and plan settings
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Fig.5 Spatial distribution of flood disaster mitigation capacity in various cities(prefectures)of Hunan Province under the
status quo continuation baseline scenario
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Fig.6 Spatial distribution of flood disaster mitigation capacity in various cities(prefectures)of Hunan Province under an
economic resource-intensive scenario
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Fig.7 Spatial distribution of flood disaster mitigation capacity in various cities(prefectures)of Hunan Province in an
education-medical collaboration scenario
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Fig.8 Spatial distribution of flood disaster mitigation capacity in various cities(prefectures)of Hunan Province under a
scenario of enhanced flood control facilities
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Fig.9 Spatial distribution of flood disaster mitigation capacity in various cities(prefectures)of Hunan Province under a

comprehensive disaster mitigation capacity scenario
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Spatiotemporal Evolution and Multi-Scenario Simulation of Flood Disaster

Mitigation Capacity Based on the Entropy-Weighted TOPSIS—SD Model

LIU Wei!,CHEN Shuyan!

(School of Public Administration and Law, Hunan Agricultural University, Changsha 410128, China)

Abstract: [Objective] To explore the dynamic evolution patterns of flood disaster mitigation capacity, this study takes
14 cities(prefectures) in Hunan Province as the research area. An evaluation-simulation system integrating the Entropy
Weight TOPSIS method and the System Dynamics model was developed to conduct multi-scenario simulation
analysis of regional flood disaster mitigation capacity. [Methods] Based on the evaluation index system for flood
disaster mitigation capacity, the Entropy Weight TOPSIS method was employed to assess the current status of flood
disaster mitigation capacity in the 14 cities (prefectures) of Hunan Province. Subsequently, the System Dynamics
model was utilized to simulate the spatio-temporal evolution trends of flood disaster mitigation capacity under five
development scenarios: Baseline Scenario, Economic Resource Enhancement Scenario, Education-Healthcare
Synergy Scenario, Flood Control Infrastructure Enhancement Scenario and Comprehensive Mitigation Capability
Enhancement Scenario. [Results] (1) The TOPSIS evaluation and SD model simulation results exhibit high spatial
consistency: flood disaster mitigation capacity is generally stronger in eastern Hunan, whereas it is relatively weaker
in western and northwestern Hunan. (2) The growth types of flood disaster mitigation capacity among the 14 cities
(prefectures) can be categorized as High-Increase Type, Stable Type, and Low-Increase Type. (3) The simulation
effectiveness under different scenarios demonstrates regional adaptability: The Economic Resource Enhancement
Scenario is suitable for regions with low-to-moderate economic development; the Comprehensive Mitigation
Capability Enhancement Scenario applies to regions with higher economic levels but singular structures; the
Education-Healthcare Synergy Scenario yields significant results in regions with a solid economic foundation; the

Flood Control Infrastructure Enhancement Scenario offers limited improvement effects and is difficult to implement



independently as a strategy for enhancing flood disaster mitigation capacity. [Conclusion] Significant regional
disparities exist in flood disaster mitigation capacity. Mitigation strategies should be tailored according to regional
characteristics. Furthermore, adopting comprehensive strategies is crucial for enhancing the overall regional disaster
mitigation level.

Keywords: flood disaster; disaster reduction force; entropy weight TOPSIS-SD; spatio-temporal dynamic simulation;

multi-scenario analysis



