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Abstract; Habitat loss and fragmentation caused by human disturbance has seriously affected the survival of wildlife. We
investigated key environmental factors that affected Khulan ( Equus hemionus) habitat preferences in the Xinjiang Kalamaili

Mountain Ungulate Nature Reserve, and used a maximum entropy model ( MaxEnt) to simulate the spatial distribution of
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suitable habitat for Khulan during three distinct time-periods: 1) before mining development (2005), 2) at the peak of
mining development (2011) , and 3) after ecological restoration and road construction (2019). The data was based on
field survey data from 2005 to 2019. In the meantime, the landscape pattern indices were chosen to analyze the dynamic
change trend of Khulan’s habitat pattern during past 15 years. We found that the suitable habitat for Khulan was mainly
located in the central part of the reserve, with water availability being a key factor affecting habitat quality for Khulan. From
2005 to 2019, the habitat of Khulan in the reserve experienced a process from good condition to deterioration, and then
gradually recovered. Before mining development, the area of highly suitable habitat was the largest (2022.31 km®) , with a
low degree of habitat fragmentation, and habitat quality was generally well during this time-period. At the peak of mining
development, the bulk of suitable habitat lost and shifted to the north of the reserve, among which the area of highly
suitable habitat decreased by 30. 28% . The remaining highly suitable habitat was in small, irregular, scattered and
fragmented patches, which seriously threatened the survival of Khulan. After ecological restoration of the mining area, most
of the restored mining area changed to the suitable habitat again, and the suitable habitat area of Khulan increased by 556.
31 km’ compared with the mining development, however, they still suffered from fragmentation and isolation. Additionally,
with many roads were built, Khulan obviously avoided it, and thus the habitat along these roads was also lost. Based on the
results, the specific suggestions have been put forward for the habitat protection of Khulan. The study provides scientific

basis for the habitat restoration and protection of the Khulan in the Xinjiang Kalamaili Mountain Ungulate Nature Reserve.
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Fig.1 Map of Kalamaili Mountain Ungulate Nature Reserve
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Table 1 The environmental variables used in the MaxEnt
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Table 2 Landscape index and ecological significance
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Table 3 Major environmental variables and contribution rates

2005 2011 2019
A=
Number A Tk H/ % AR TR/ % AR TR/ %
Variable Contribution Variable Contribution Variable Contribution
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Table 4 Suitable habitat area and changes of Khulan in different periods

P fE LA R A
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bt e MH% R% @Rl GH% BRR% @R Gl R
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Fig.2 Distribution of suitable habitat of Khulan in different periods
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Fig.3 Spatial pattern changes of suitable habitat of Khulan
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Table 5 Landscape index of Khulan in different periods
‘ PEEE L RMEE RkE G BB RN Sy
HE BRI el BEH o . o s
Habitat type AREA_MN/ NP/n b/ St ED7 Rt E L L
w - (n/hm?) LPL/% (m/hm?) LSI AV% SPLIT
m

2005 AIEE 74.58 14619 0.99 73.23 8.50 32.04 99.11 1.87
S 5.16 36382 2.46 4.14 17.69 151.16 89.59 281.10

(R L 8.10 24956 1.69 5.91 9.37 77.09 94.92 152.61

2011 AiEE 97.18 11712 0.79 74.55 10.17 37.11 98.98 1.80
VT L 6.20 32382 2.19 5.06 19.94 164.73 89.03 253.95

[RIIE B 6.23 22632 1.53 4.30 9.94 98.00 92.24 467.30

2019 AN E 44.62 24270 1.64 71.94 10. 68 39.89 98.88 1.93
S 7.59 31185 2.11 7.10 19.07 145.03 91.11 138.98

RIS 7.85 20443 1.38 3.50 9.46 87.37 93.53 410.18
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