55 40 55 4 1) K AR Vol.40 No.4
2026 4= 8 H Journal of Soil and Water Conservation Aug., 2026

DOI:10.13870/j.cnki.sthexb.2026.04.019 CSTR:32310.14.stbexb.2026.04.019
B 30, RARAL . 2 HAR ST IR 22 B0l S 0L AR 25 XU 18 28 S5 M PR 3R [T ] K LA 424 41, 2026 ,40(4) : 372-385.
Zhao Yunwen, Xu Zhili. Evolution and influencing factors of landscape ecological risk in Anhui Province under multi-objective zoning[J]. Journal of

Soil and Water Conservation, 2026, 40(4):372-385.

ZEHBRIPETRHE=VUESKEEESXWEER

(A R 2RI S B 24 Be , A0 230036)

B B [BR] B0 28 L R S EE 5 X, PR SR 0 A 75 RUR: 14 O At 3K 2y TR T, 8 7 J 08 A 28
6 I 235 3 AR R AE B 2 ) ph 28 A% SRy, O XS A AR 2 A e 5 I s T R R R A S L [ R ] LR
HFFEIX A MSPA B8] Conefor #5785 f /)N A BH 8 (MCR , 1 BHL 77 18 {872 #4) 22 +- b R 7 200 g
YK E . FEMEERE 1B XGBoost 8574 5 SHAP fif B )7 ik S5 &, 8 ST MR & 0F R R Rt &
225 R X O A 2 UG 2 A P RN . [ R ] DR S = 3t 1 B DK 22 OB R0 4 o = RO X
Ik, P A SR AZ O X B 30.96 % , A6l AR 7R 0 IX 1 L 35.52 %, BEBETT A% 0 X LE 33.52 % 5 76 25 ]
G)A L, A B R o A T i e X g b DK R e R B — i . 2)2000— 2020 45, X350 AE 25 K
I R L2 AR DRI A, e U 1K 55 v XU BT B o B 16,9596 1 T % 32.81 % . 4 ) oA b AR KRS
DX 2R S R X B A i e U XA v AR T R X, 3) R R 3 A A s, T TR 3R A A IR A%
R 3 ) g R, A R R AR A IR KRN A B TT R X1 32 5 R, T4k 23 8 5 TR 3R 5% ARl A 7= X ) JRU R 5% i
KB E . D B AESIRE b5 0 E B K KR g X 5 H A 30.78%0, BN TR A B .
[E5i0 ] LB SO BN 2RSS, 28 TR 2 WIE FZEW, &5 K225 E KWK,
o R (X8 R T R R R M0 X B IS it 3 T I B X1 25 AL R e TR AR A BR A I A B 1Y
23 ) o g, DASR T KSR 25 %2 42 KT o R ZR 5 SR T oAy [ 235 ) B R0 5 A4 2 U B ) 3 B4R (IR 2 AR 0
SRR R I AE S X5 dne/N BB TSRS 5 BT B 7 5 XGBoost 58 ; SHAD 5 7

B E 4 25 X826;F301.24 SERARIRAD A MEHE:1009-2242(2026)04-0372-14

Evolution and Influencing Factors of Landscape Ecological Risk in
Anhui Province under Multi-Objective Zoning

Zhao Yunwen, Xu Zhili

(College of Resources and Environment, Anhui Agricultural University, Hefei 230036, China)
Abstract: [ Objective] This study aims to scientifically delineate land use functional zones in Anhui Province,
identify the key driving factors of landscape ecological risk, and reveal the spatiotemporal evolution characteristics
and spatial conflict patterns of ecological risk, providing scientific support for regional ecological security and
territorial space planning. [ Methods] Taking Anhui Province as the study area, a land use functional zoning
scheme was developed by integrating the morphological spatial pattern analysis (MSPA) , Conefor, and
minimum cumulative resistance (MCR) models and applying the resistance threshold method. On this basis,
This study combines the XGBoost model with the SHAP interpretation method to quantitatively analyze the
effects of topographic conditions, climatic factors, and socio-economic factors on landscape ecological risks.
[Results | 1) According to land use functions, Anhui Province can be divided into three core areas, among which
the ecological protection core area accounts for 30.96%, the agricultural production core area accounts for

35.52%, and the construction and development core area accounts for 33.52%. Spatially, the three areas are
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respectively concentrated in the southern Anhui region, the northern Anhui region, and the urban agglomeration in
central Anhui. 2) From 2000 to 2020, the overall landscape ecological risk in the region has been continuously
intensifying, with the proportion of areas with high and very high risks increasing from 16.95% to 32.81%. In
terms of spatial distribution, low-risk zones largely coincided with ecological protection zones, while high-risk
zones were concentrated in construction development zones. 3) The analysis of influencing factors showed that
topographic factors exerted the greatest influence on the provincial risk pattern. Climatic factors were the dominant
factors in ecological protection and construction development zones, whereas socio-economic factors had the most
significant influence on risk in agricultural production zones. 4) Ecological risk conflicts within the province were
significant, with relatively high- and high-conflict zones accounting for 30.78% , mainly distributed in cities such
as Anging and Hefei. [ Conclusion ] Landscape ecological risk in Anhui Province shows an intensifying trend. The
province is influenced by topographic factors, while different zones are driven by climatic and socio-economic
factors, and high-risk zones are concentrated in construction development core zones. It is recommended to
implement differentiated management strategies based on functional zoning, focusing on mitigating spatial conflicts
in areas such as Anqing and Hefei to improve regional ecological security. The findings provide a scientific basis for
the synergistic governance of territorial space planning and ecological risk.

Keywords: land use functional zoning; minimum cumulative resistance model; resistance threshold method;

XGBoost model; SHAP model
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Table 3 Area and proportion of landscape ecological risk levels in Anhui Province (2000—2020)

KU X 2000 4F 20104F 2020 4F

Hh i B/ km? it/ % i B/ km? L/ % i B/ km? i L/ %
i 23 525.78 16.78 24 767.04 17.67 17 935.31 12.80

A 20 401.69 14.55 22 658.52 16.16 24 580.04 17.54
el 72 482.76 51.71 75 042.64 53.54 51 668.39 36.86

B 20 875.63 14.89 15172.31 10.82 37 601.92 26.83
= 2.885.51 2.06 2 530.87 1.81 8 385.72 5.98
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Fig.6 Spatial distribution of landscape ecological risk in Anhui Province (2000—2020)
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levels in Anhui Province %
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