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Distribution patterns of suitable habitats and activity rhythms of the
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Abstract: [Objectives] The Alpine Musk Deer (Moschus chrysogaster), belonging to the family Moschidae
of the order Cetartiodactyla, is endemic to China and classified as a first-class animal under national
protection. It primarily inhabits the Qinghai-Tibet Plateau and surrounding regions of China. The Yarlung
Zangbo River Basin represents one of the critical distribution areas for the Alpine Musk Deer. Studying the
habitat suitability and activity rhythms of this species in the Yarlung Zangbo River Basin can promote the
conservation of Alpine Musk Deer populations and facilitate effective habitat management. [Methods] By
resource surveys and infrared camera monitoring in the Yarlung Zangbo River Basin, we obtained a total of 51
distribution sites of the Alpine Musk Deer. Then, employing 22 environmental factors, including topography
and climate, we constructed a MaxEnt model in MaxEnt 3.4.4 to assess the factors influencing the habitat
selection of this species and map the current distribution of suitable habitats in Yarlung Zangbo River Basin
with ArcGIS 10.8. Furthermore, we predicted the future distribution of suitable habitats under different
climate scenarios to analyze the potential habitat change trends. Finally, we utilized infrared camera data to
examine the species’ daily activity patterns with R 4.4.3. [Results] (1) The area under the receiver operating
characteristic curve of the MaxEnt model was 0.926, indicating high accuracy of the prediction (Fig. 2). (2)
The main environmental factors affecting the habitat selection of the Alpine Musk Deer in the Yarlung Zangbo
River Basin were the precipitation of coldest quarter (Biol9) and aspect, with a total contribution of 89.3%
(Fig. 3, Table 2). (3) Under current climatic conditions, the suitable habitats of the Alpine Musk Deer are
mainly distributed in eastern Xigaze, central and southern Lhasa, northwestern Shannan, and western
Nyingchi. The high suitable habitats are predominantly distributed along the border regions of Lhasa, Xigaze,
and Shannan (Fig. 6). (4) The prediction under different future climate scenarios shows a reduction in high
suitable habitat areas with the increase in temperature, alongside a more concentrated distribution pattern (Fig.
5). (5) The daily activity rhythm of the Alpine Musk Deer exhibited a distinct crepuscular pattern (Fig. 7).
[Conclusion] The study can deepen our understanding of population dynamics of the species in the region and
provide a theoretical basis for its conservation and habitat management in the future.
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Fig.1 Locations of Moschus chrysogaster in the Yarlung Zangbo River Basin

#HES: S (2026) 005 5. Approval number: Zang S(2026)005.
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Aspect Wi 1m) Aspect (°)

1.3 MaxEnt #AUE S 588 B PP

V4T S5 1 S B 0 A 57 s PR B8 AL -
F| MaxEnt B8, EEHXSHIIET, K
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PAFTERER KT 0.5 BF, I NiZdE Bl (3R
R F3& & %R E A7 (Elith et al. 2011 445
R4S R T ArcGIS 10.8 FpFHHTE
73, KA BR W Ai% (natural breaks) X5
B E A X AT Ry, KR e miE A X
(0.50, 1.00]. H&EA X (0.32, 0.50]. fiki&
A X (0.14, 0.32]FEE&E X (0.00, 0.14]104
NEEZ (Chun et al. 2016, Javidan et al. 2021).
1.5 &R
BT 2L AMEBUSCER 1) 131 KBS A R

AT B HNE AR . 25 B S AT LR A
ARVEEE FERCR, i ANTEH 3 A & i
() 22 S PG B A AT A R 2, AR AN [
ZLAMBNUAL R A FE RS H, R
HH AN H i Rl RR AL D9 06:00 AT 18:00 I
BEJE, AR IO E T E (clock time)
FE—R 24 h AN B, K H 4 A AH R
KPS E] (sun time), PAE 5 AERAHBIEAY & B
FIyE a7 (Nouvellet et al. 2012) . it FE
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Fig. 2 Receiver operating characteristic curve (ROC) of
Moschus chrysogaster distribution in the Yarlung

Zangbo River Basin predicted by the MaxEnt model
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I8 H 4 FE7K Precipitation
8.5 25.8
of wettest month
[% K ZE45 1% Precipitation 51 31
seasonality : ’
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T 2R Mean
. 1.9 3.7
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Fig. 4 Response curves of Moschus chrysogaster

distribution probability to environmental variables
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Fig.5 Suitable distribution area of Moschus chrysogaster in Yarlung Zangbo River Basin under different

climatic scenarios
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confidence interval of the iterative sampling results; b. Picture of Moschuschrysogaster.
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