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Abstract: [ Objective] A comprehensive evaluation is carried out on the long-term variations in landscape pattern
indices and changes in current habitat quality in the Xiliugou basin, aiming to provide a theoretical basis for
formulating effective ecological restoration strategies and promoting the sustainable development of the basin's
ecological economy. [Methods] Five time points (2000, 2005, 2010, 2015 and 2020) were selected to analyze
the landscape pattern indices, current habitat quality, and their driving factors in the Xiliugou Basin using
Fragstats, the IN'VEST model, and the geodetector. [ Results] 1) From 2000 to 2020, the landscape in the study

area demonstrated a clear trend of aggregation and homogenization. This was primarily reflected in the expansion
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of grasslands, a reduction in fragmentation, lower edge complexity, and decreased diversity. A temporary increase
in fragmentation in 2015 reflected phased human disturbance. 2) The study area was dominated by regions with
relatively high habitat quality, accounting for approximately 60% of the total area. From 2000 to 2020, the
difference in area between habitat quality improvement zones and degradation zones gradually decreased, with
degradation trends intensifying after 2010. Spatially, higher-quality habitats were primarily located in the
downstream region, while lower-quality zones were concentrated in the northern midstream region, namely the
Kubuqi Desert. Medium-quality habitats were distributed in a fragmented pattern in the upstream region. 3) Land
use type was the dominant factor influencing the spatial differences in habitat quality. Its influence was
strengthened by interactions with elevation, vegetation cover, and climatic factors such as annual mean
temperature. A significant enhancement in the explanatory power for spatial differentiation was observed when
both natural and human factors acted jointly. [ Conclusion] A systematic analysis of the current status of the
ecological environment and its driving factors in the Xiliugou basin clarified the spatial distribution of habitat quality

and 1dentified the key factors driving changes in ecological quality. This provides a theoretical basis for identifying

priority areas and developing strategies for ecological restoration in the basin.
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Table 6 Habitat quality transition matrix of study area from 2000 to 2020 km?
AR BT ER IR ik X BRI X Hp T i IX 388 1R JE d X 1R T X

IR BT £ X 1.941 0.005 0 0 0
AR X 1.062 211.956 20.289 69.264 0
2000—2005 R X 1.178 7.356 35.278 207.674 0
38 e JF A X 0.038 14.879 636.053 7.344 0
o I X 0 0 0 0 0
AR 3t X 4.204 0.015 0 0 0
AR 5 X 0.812 184.452 11.482 37.449 0
2005—2010 Hh T X 1.643 7.215 15.512 210.936 0
B B it X 0.079 9.365 714.073 17.079 0
T X 0 0 0 0 0
I T 2 IX 6.737 0.001 0 0 0

AR X 0.311 163.137 11.663 25.868 0.068
2010—2015 R X 0.561 14.132 217.247 7.558 0
B TR X 0.087 21.893 29.528 715.526 0
TR I X 0 0 0 0 0
AR BT 4 X 7.696 0.001 0 0 0

AR T & X 0.305 158.615 13.960 26.247 0.035
2015—2020 R X 0.704 14.131 229.158 14.445 0

B P X 0.077 12.503 19.057 717.314 0.002

T A X 0 0.009 0 0 0.059
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Table 7 Explanatory power of habitat quality driving factors in study area from 2000 to 2020)

R mR BUE Mam FPRHEOK RS SR ANEE RO M R
0.178  0.026 0.023 0.064 0.099 0.152 0.008 0.763 0.235
2 P 0 0.999 0.550 0.036 0 0 1.000 0 0
g 0.227 0.033 0.028 0.082 0.141 0.149 0.030 0.714 0.214
o p 0 0.999 0.467 0.011 0 0 1.000 0 0
q 0.272  0.037 0.032 0.164 0.193 0.192 0.038 0.687 0.300
20 P 0 0.999 0.403 0 0 0 1.000 0 0
g 0176 0.034 0.027 0.103 0.148 0.089 0.045 0.677 0.175
o p 0 0.999 0.566 0.002 0 0.004 1.000 0 0
q 0198 0.036 0.021 0.144 0.232 0.080 0.052 0.656 0.144
e P 0 1.000 0.857 0 0 0.009 1.000 0 0
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