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Abstract: As a new energy source, wind power is the mainstay of building a new power system, which can effectively
contribute to decarbonize the power system and achieve carbon peak and neutrality targets. However, the contradiction
between the large-scale construction of wind power and ecological protection is becoming increasingly prominent. It is urgent
to clarify the impact of wind power projects on the ecological environment, especially on potential ecological corridors and
regional ecological security patterns. This study took Pingtan as the study area, and applied Morphological Spatial Pattern
Analysis, Minimal Cumulative Resistance and gravity models to identify importantly ecological source sites and potential
corridors. In addition, the impacts of wind power projects on the connectivity, pathways and importance of ecological
corridors were assessed. The results showed that: (1) the ecological sources were mainly located in forest parks and scenic
spots with high ecological value. The fragmentation of ecological source was increasing due to the impact of wind power
projects. The percentage of ecological core areas decreased from 79.53% to 76.64%. (2) Wind power projects have reduced
ecological corridor accessibility, significantly changed the alignment and length of ecological corridors, and greatly

increased the spatial resistance for biological migration. (3) The wind power project weakened the correlation between
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ecological source sites. Both important and secondary corridors were reduced by six and the ecological corridors of high
importance completely avoided the location of the wind power project. After the construction of wind power projects, the
ecological network became less fluid, more homogeneous, and less effective overall. This study not only provided a reference
for biodiversity conservation and ecological security patterns in the ecologically fragile areas around wind power projects, but

also provided important methodological support for wind power project siting and environmental quality assessment.

Key Words: wind power projects; ecological corridors; morphological spatial pattern analysis; minimal cumulative

resistance model ; gravity model
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Table 1 Resistance factors and resistance values

L I pow PIRE A e eE: poR RE st
Evaluation factors Weight Resistance Resistance || uation factors Weight Resistance Resistance
types value types value
- b G 2 A 0.3124 Mk 1 T E T (F) 0.1854  F=0.8 1
Land cover type Bt 60 Vegetation coverage( F) 0.6<F<0.8 20
PILS 80 0.4<F<0.6 60
AL FH b S A 100 0.2<F<0.4 80
MSPA 5ol 0.1229 B 5 F<0.2 100
MSPA landscape type W d2z 10 HIERREE (R) 0.1173  R<10m 1
71! 30 Degree of relief (R) 10m <R<20m 20
Wk 40 20m<R<35m 60
PR 50 35m<R<55m 80
hs 60 R=55m 100
AL 70 FERBLIEES (D) 0.1522  D=500m 1
GED 100 Distance to wind 300m < D<500m 60
B (i) 0.1098  i<8° 1 power (D) D<300m 100
Slope (i) 8°<i<15° 20
15° <i<25° 60
25°<i<35° 80
i=35° 100
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Table 2 Area and proportion of MSPA

2000 4TI AR PSR H AL 2020 4R PR A 4L
Area/km? Proportion/ % Area/km? Proportion/%
0 X Core 9.4869 79.53 12.1840 76.64
Wr Bridge 0.0459 0.38 0.0934 0.59
Y138 Loop 0.0324 0.27 0.0767 0.48
74k Branch 0.2178 1.83 0.3503 2.20
I Islet 0.1024 0.86 0.1483 0.93
1% Edge 1.7879 14.99 2.5603 16.10
ZFfL Perforation 0.2561 2.15 0.4856 3.05
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Fig.3 The selection of important ecological sources based on MSPA (the numbers in the diagram are ecological source codes)
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Fig.4 The spatial distribution of resistance
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Fig.5 Potential ecological corridors ( the numbers in the diagram

are ecological source codes)
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Fig.6 The impact of the wind power project on ecological corridor patency
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Fig.7 The impact of the wind power project on ecological corridor length
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Table 3 Matrix of the importance of ecological corridors without the wind power project

L0 i 1 i 2 i 3 it 4 i 5 i 6 Wikis 7
Importance Source 1 Source 2 Source 3 Source 4 Source 5 Source 6 Source 7
it 1 Source 1 — 8.0813 4.9568 5.6904 5.9818 4.0566 0.9459
idth 2 Source 2 — — 9.3241 6.2547 8.5669 7.4801 1.4997
#itth 3 Source 3 — — — 409.7050 1105.4838 483.6465 12.0779
#iith 4 Source 4 — — — — 900.0799 120.5685 9.8101
#itth 5 Source 5 — — — — — 216.3886 16.8382
#iith 6 Source 6 — — — — — — 8.7836

WML 7 Source 7 — — — — — _ —

F4 RETEZMTHECESHEEEHER

Table 4 Matrix of the importance of ecological corridors with the wind power project

L0 i 1 i 2 i 3 it 4 i 5 i 6 it 7
Importance Source 1 Source 2 Source 3 Source 4 Source 5 Source 6 Source 7
it 1 Source 1 — 5.3793 0.7890 1.7934 0.7388 0.7269 0.5155
idth 2 Source 2 — — 5.3109 1.6355 2.0223 4.1257 1.0868
#iith 3 Source 3 — — — 1.3890 5.7001 12.5237 1.8030
iith 4 Source 4 — — — — 2.8929 0.8942 1.4602
#idth 5 Source 5 — — — — — 2.6148 7.9715
#iith 6 Source 6 — — — — — — 1.2560

ML 7 Source 7 — — — — — _ _

o AT o AR - KWLALE

B8 ASEREMEMEER (B PR RS ARD)

Fig.8 The result of ecological network (the numbers in the diagram are ecological source codes)
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Table 5 Indicators of network structure characteristics with and without the wind power projects

o Te L B 8% y 8% p FEH(m/m?)

aindex Bindex yindex pindex
JeA I H without the wind power project 0.3333 1.2857 0.6000 0.0289
FAINHE I H with the wind power project 0.1111 1 0.4667 0.0256
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