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Abstract; Taking the watershed as the scale to conduct landscape ecological risk assessment and landscape pattern
optimization is conducive to providing a scientific basis for the improvement of watershed ecosystem services and the
management of human activities. The ecological risks faced by the Fujiang River Basin are affected by multiple factors, and
the optimization of landscape pattern is an effective method to deal with ecological risks. In this research, 10 factors from
three aspects ( e.g. natural, society, and landscape pattern) were selected to establish the index system. The Spatial
principal component analysis (SPCA) was used to evaluate the ecological risk of watershed landscape, and then based on
the results of ecological risk assessment and ecological sources, the minimum cumulative resistance model ( MCR) and
network analysis were used to optimize the landscape pattern of the watershed. The results show that (DThe spatial principal
component analysis method can effectively evaluate the spatial distribution of landscape ecological risks. The level of
ecological risk in the northwest was higher than in the southeast, which was mainly affected by the two dimensions of natural

and landscape pattern factors. 2 The ecological risks problem faced by the Fujiang River basin are severe. The area of
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ecological risk grads of moderate and above is 25596.51 km’®, accounting for 65.35% of the total area of the study area. (3)
The ecological sources are mainly forests and water areas, with a total area of 11194.28km”, accounting for 25.58% of the
total area basin of the basin. The network ecological structure is composed of 15 ecological sources, 53 ecological nodes,
41 auxiliary ecological corridors with a total length of 5229.04 km and 1 main " central axis" corridor, which can effectively
reduce the ecological risk in the study area and promote the flow of material and energy in the study area. By comparing the
connectivity of the landscape pattern before and after optimization in the study area, it can be found that the connectivity
after optimization has been significantly increased. The research results are helpful to improve the ecological stability of the
study area, and provide a scientific basis for the landscape ecological risk assessment and landscape pattern optimization

research.

Key Words: landscape pattern optimization ; spatial principal component analysis; minimum cumulative resistance model ;

network analysis; Fujiang River Basin
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Fig.1 General situation of Fujiang River Basin
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Table 1 Landscape ecological risk assessment index and classification standard of Fujiang River Basin

S YARE Grading standard
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Fig.2 Spatial distribution of ecological risk grades of evaluation factors in Fujiang River Basin
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Table 2 Grading standard of landscape pattern resistance in Fujiang River Basin

[EWAE 271 BT fE BH 3 %54 FitH
Resistance grade Cumulative resistance value Resistance grade Cumulative resistance value
1 0—3786 4 17985—27686
2 3787—10412 5 27687—60340

3 10413—17984

£33 HLRBESBES RinE

Table 3 Classification standard of ecological corridor in Fujiang River Basin
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Table 4 Characteristic roots of principal components and their cumulative contribution rate

FSr FHIEAR TIRRER/ % BT/ %
Principal component Characteristic value Contribution rate Cumulative contribution rate
1 1.8907 37.6378 37.6378
2 0.94681 18.848 56.4858
3 0.51093 10.171 66.6568
4 0.3914 7.7915 74.4484
5 0.32227 6.4153 80.8637
6 0.28096 5.593 86.4566
7 0.24985 4.9736 91.4303
8 0.2007 3.9952 95.4255
9 0.13937 2.7743 98.1998

10 0.09043 1.8002 100
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Table 5 Weight of index factors for landscape ecological risk assessment in Fujiang River Basin

P 4 BREi=t s E VAN 4k TR TR WE
Evaluation dimension  FEvaluation index Weight Evaluation dimension  Evaluation index Weight
[ # Natural i 0.0839 HOWAK J5) Frve S BEHE R 0.1197
353 0.1098 Landscape pattern LT RER AL 0.1293
tHem 0.0882 Hh F A 0.0765
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B R R 0.0715
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Fig.3 Landscape ecological risk classification of Fujiang River Fig.4  Spatial distribution of landscape pattern resistance in
Basin Fujiang River Basin
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Table 6 Classification of ecological corridors in Fujiang River Basin
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Table 7 Landscape optimization evaluation

RS AL HT etb)s EALER/ %
Evaluation index Before optimization After optimization Rate of change
SEULE T 4R A48 50 (TIC) Integral index of connectivity 0.048027 0.083624 74.12
Jﬁ},ﬁ‘@j@fi( PC) Probability of connectivity 0.047463 0.079675 67.87
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