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Ecological Vulnerability Assessment of Gansu Section of the
Yellow River Basin Based on SRP Model
LI Xiaodan', YANG Junyi*, WANG Quanxi', ZHANG Xinyi'
(1.School of Management, Gansu Agricultural University, Lanzhou 730070, China;
2.School of Safety Science and Management, Wuhan University of Technology, Wuhan 430070, China)
Abstract: [ Objective] This study aims to evaluate the spatiotemporal evolution of ecological vulnerability in the
Gansu section of the Yellow River basin, and to analyze the dynamic changes in ecological sensitivity, resilience,
and pressure, so as to provide a scientific basis for regional ecological protection and restoration.[ Methods] This
study focuses on the Gansu section of the Yellow River basin and employs the SRP model to construct an ecological
evaluation index system. The Entropy Evaluation Method is used to determine the weight of each indicator, and a
comprehensive evaluation of the ecological vulnerability of the study area is conducted.[ Results] 1) In 2000,
2010, and 2020, the ecological vulnerability of the Gansu section of the Yellow River basin showed a pattern of
"high in the south and low in the north", and the area was mainly moderately vulnerable, accounting for 32.03%,
45.33%, and 55.97 % of the total area in the three periods. 2) Over time, by analyzing the ecological vulnerability
transfer matrix in the study area, it can be seen that, the area of moderately vulnerable areas in the Gansu section
of the Yellow River basin increased by 23.94% , while the slightly vulnerable and mild vulnerable areas decreased
by 19.44% and 4.3% , respectively. 3) Through the analysis of the ecological vulnerability of cities and prefectures

in the study area, it can be seen that the ecological vulnerability of Baiyin area is low, and the ecological

5 B #:2026-01-31 &2 B #8:2026-03-24 A B H#:2026-03-30 [ & & % B # (www.cnki.net) : 2026-05-06
FENTE : 2024 45 H A i B BOTRURT 3L & 00 H (2024B-071) ; Hl & F AR # 3L 4 00 H (24JRRA641) s H A BHE 0I5 B (24YFFA050)
F—1EE L SH(1983—) 2o, W P, 2 N 4 AR ST 5K R AR HER VA WS . E-mail: lixd@gsau.edu.cn
BAEESE ZERESF(1983—) 2o 1t JFIm, =2 + A ST 5K AR FB A BESY . E-mail: lixd@gsau.edu.cn
http. // stbexb.alljournal.com.cn



%5 3 I PT A LT SRP A AY B4 8 ] g Bl H A B 2R 2 55 PR AT A 267

vulnerability of Gannan area is high, among which the ecological vulnerability of Baiyin and Qingyang area has
changed from slight vulnerability to mild vulnerability, and Pingliang area has changed from slight vulnerability to
moderate vulnerability. [ Conclusion] Ecological vulnerability in the Gansu section of the Yellow River basin is
dominated by moderate vulnerability, with a continuously increasing proportion. Although certain local areas have
improved, the region as a whole remains under pressure of ecological degradation, with pronounced spatial
heterogeneity. Ecological vulnerability in the Gansu reach of the Yellow River basin is primarily of moderate
intensity, albeit with localized areas exhibiting improvement. It is necessary to strengthen soil erosion control and
vegetation restoration, and to implement differentiated ecological restoration strategies to enhance ecosystem
stability and sustainability.
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Fig.2 Comparison of ecological sensitivity in the Gansu section of the Yellow River basin
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Fig.3 Comparison of ecological restoration capacity in the Gansu section of the Yellow River basin
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Fig.5 Ecological vulnerability assessment of Gansu section in the Yellow River basin
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Table 3 Statistical status of ecologically vulnerable areas at different levels in the Gansu section of the Yellow River basin

from 2000 to 2020
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Fig.6 Ecological vulnerability index of various cities and prefectures in the Gansu section of the Yellow River basin
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Table 4 Trends of ecological vulnerability index changes in various cities and prefectures in the Gansu section of the Yellow

River basin

R, 2000 4f: 2010 4F 2020 4

i A A Eig e A AL i A AL A

AR 0.091 3 TR e 559 0.095 1 T e 55 0.1175 % 1 e 5
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Fig.7 Area transformation map of ecological vulnerability level
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Fig. 8 Sankey diagram of ecological vulnerability transfer matrix in Gansu section of the Yellow River basin
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Table 5 Ecological vulnerability transfer matrix for Gansu section of the Yellow River basin from 2000 to 2020 km

2
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TR s 59 29 848.136 4 19 431.633 6 2 377.257 3 23.263 2 0
B2 B e 55 570.685 5 25633.180 8 17 345.658 6 102.256 2 0
2000—2010 o e 555 66.757 5 910.776 6 43 552.940 4 279.5355 0
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