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Abstract; Human activities are widely recognized as one of the foremost factors posing a significant threat to biodiversity in
the world today. More and more “refugee species” have been restricted to sub-optimal habitats due to the disturbance of
human activities. Taking the critically endangered snub-nosed monkey, which faces severe threats in China, as a case
study, this research employed the MaxEnt model to predict its historical and current habitats based on the data of
topographic variables, human activity variables, climate variables, and distribution data from both past ( before the 20th
century ) and present (from the 20th century to the present day) periods. The findings demonstrate that the human activities
have resulted in the loss of 921,756 square kilometers of suitable habitat for the snub-nosed monkey in the eastern part of

China since ancient times. Within the retain suitable range, the quality of habitats has declined, while the new suitable
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habitats had become fragmented and dispersed. Remarkably, the snub-nosed monkey has re-adapted to the sub-suitable or
even unsuitable habitats in the historical period. The study further reveals that the snub-nosed monkey’s adaptability to
climate variables has undergone relatively minor changes compared to its adaptability to topographic variables. Compared
with the time when it was free to choose suitable habitats, the altitude and the relief amplitude of the habitat in the current
period are higher, the suitable range of the coldest month’s lowest temperature and the temperature annual range is
narrower. The snub-nosed monkey has enhanced its adaptability to various environmental variables. At the same time, it has
concurrently exhibited heightened sensitivity to environmental changes and encountered escalating risks, including increased
population isolation. Consequently, the snub-nosed monkey is no longer able to occupy the optimal ecological niche. To
mitigate these challenges, it is recommended to pay attention to the intensity of human activities in the vicinity of existing
suitable habitats, to minimize competition with the snub-nosed monkey for space or resources, and to enhance the protection

of this species.
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Fig.1 General situation of the study area and historical and current distribution of snub-nosed monkey
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Table 1 Percentage contribution rate and ranking importance of environmental variables
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Fig.4 Simulation result of snub-nosed monkey in historical period
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Fig.5 Simulation result of snub-nosed monkey in current period
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Fig.6 Historical and current single factor response curves of major environmental variables
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Fig.7 Migration of spatial patterns of historical and current habitats for snub-nosed monkey
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Table 2 The intensity of human activities and the survival probability of snub-nosed monkey in different habitats

s e “ [iog: MR B4t MR
S AR AR PRRITIEAE IR W ITIE fr %
. . . . o . Survival probability of Survival probability of
The type of change in the suitable habitat Human influence index L . .
historical period current period

A& H: X Unsuitable habitat 11.31 0.0114 0.0123

F2 B A X Lost suitable habitat 19.80 0.3735 0.1063
HTHEIE X New suitable habitat 16.84 0.1049 0.3431
B384 X Retain suitable habitat 20.08 0.4642 0.4244
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Table 3 The average survival probability of snub-nosed monkey in historical and current period in the suitable range of environmental variables

D3 2 b 18 X 1] B 1 X
Appropriate range for Appropriate range for
RIS historical period current period
Environmental variable It 7 B 7 B A AR
Historical survival Current survival Current survival
probability probability probability
2% H 50/l Min temperature of coldest month 0.4089 0.2902 0.2981
ARSI AE AL Temperature annual range 0.2985 0.2547 0.3337
HIE AR E Relief amplitude 0.1666 0.1341 0.1800
IR Altitude 0.2195 0.1317 0.1744

x4 MEBLSIHRNRETENE

Table 4 The mean value of environmental variables at historical and current distribution sites of snub-nosed monkey
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Environmental variable Historical distribution point Current distribution point
e H AR IR Min temperature of coldest month/°C -0.90 -0.61
ARSI AE AL Temperature annual range/°C 29.66 27.46

HIE ALK % Relief amplitude/m 553.00 860.40
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