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Spatiotemporal evolution and influencing factors of water ecological
resilience based on DPSIRM model

—a case study of Jiangxi Province
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2.School of Digital Economics, Jiangxi University of Finance and Economics, Nanchang 330013, China)

Abstract: [Objective] To identily the spatiotemporal evolution characteristics of water ecological resilience and
diagnose its key influencing factors, so as to provide case-based references for adaptive water resource
management in large-lake regions. [ Methods] Based on the driver-pressure-state-impact-response-management
(DPSIRM) model, an evaluation index system for water ecological resilience was constructed. By
comprehensively applying the entropy weight-technique for order preference by similarity to ideal solution
(TOPSIS) method, kernel density estimation, and spatial Durbin model, the spatial evolution characteristics of
water ecological resilience in Jiangxi Province from 2012 to 2023 were analyzed. The underlying influencing factors
were revealed, and pathways for enhancing water ecological resilience were proposed. [ Results] (1) The overall

water ecological resilience in Jiangxi Province showed a fluctuating upward trend, increasing from 0.353 in 2012 to
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0.385 in 2023, with an average annual growth of 0.003. (2) The spatial pattern of water ecological resilience in
Jiangxi Province was characterized by two cores—Nanchang and Ganzhou—with a gradient decline toward the
periphery. Most cities achieved a transition in water ecological resilience levels, and spatial differentiation tended
to converge. (3) The water ecological resilience in Jiangxi Province was primarily influenced by regional fiscal
revenue. The proportion of the tertiary industry generated a positive spatial spillover effect through knowledge
diffusion, while the proportion of the secondary industry had a significant negative spatial spillover effect on water
ecological resilience. [ Conclusion] The overall water ecological resilience in Jiangxi Province exhibits a dual-core
driving and steady improvement, primarily driven by fiscal revenue and industrial spillover effects. To

systematically enhance regional water ecological resilience, future efforts should focus on fiscal coordination,

industrial optimization, water conservation and restoration, and the development of cross-regional networks.
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Fig.1 Water ecological resilience assessment framework
based on DPSIRM model
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Table 1 Evaluation index system of water ecological resilience
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Table 2 Factors affecting water ecological resilience
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Fig. 2 Temporal variation process of water ecological resilience
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Fig. 3 Spatial distribution of water ecological resilience
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32 KREXPEXMEEZRSH

3.2.1 HMAMIELRF  TEMESS B A ERBIAET, E
TG g6 LU SRS FH M. B 0, RS 22 4R 8K
(Moran’s D56 B~ ,2012—2023 457176 48 7K A4 &5 4
PE(E 1) Moran’s T8 503y 1F B o T 1% K1) 5
FVER I, R WK AR S BV AR AR B3 09 A& (R IE A OG
AR A T A A LYK P B H RO
B (LMD LR A 56 (LR TR IR FE 4G 36 (Wald) |, 4%
T34 4 25 SRR 2 1) AL = A AL (SDMD T A 25 [] 3%
ZERIR (SEMD B %S [H] W 5 B (SLMD . i, 52400 2
(Hausman) £ 56 45 5 37 5 08 F 7 e s A8 . (R it
i 28 3 R R 7 0N 14 255 [ AL = AR R A7 A 1
322 wHMEMALER KT LAREE, AR
K FH 25 () bk BB R BE A7 A6 3 OF i — 1R S e
EUS NS G AN B G VGG 5 il v G VDR =Y V¢

IV e

(1) Hiy X Bl A (X)) XK A S 80 BoA B 3%
1E 16§ 0, H 1 45 480% (0.001) | ] 33 2% 7 (0.001) 5
SR CO.00D FFE 1% /K I 58 35 1E , 3% B 3 5
Hb 5 W SR8 T 2 B T K AR A T M I SR R R LU
HH RO B 5 XS AR A A O RIS B A T AT M

(2) &5 = 7=l 34 e 5 GDP HCHE (X)) 19 %5 (8]
AL B O OE ) AL (0.171D) 5 R R R
(0.193) ¥ 78 5% /K- I 1 25, B e o 0 i s o 5 2%
0 1R 55 oMb B4 IX B TR 255 I o B =l e R R R
AR AT AR M R S5l Rl B X T H A
YE A3 5 HOR Y, 48 T4 8 30 b XY B 55 4 B
8 1. R Bk 4548 1 IR 554k gk o A LR
A il B I AR 2R 55 1R 7, 346 B 3 3k 2 (] B¢ 2 39 5 X
A AR OK A= Ko



i
&

FLAR D24 HE T DPSIRM AR AL Y 7K Az 2599 P I 25 36 748 K 52 il DR 3R 23 BT —— LAY 75 48 S £ 281

xR3I KESYETEAHEERLNSBER

Table 3 Decomposition results of spatial Durbin model effects for water ecological resilience
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