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Spatiotemporal overlap analysis of giant pandas ( Ailuropoda melanoleuca) and

grazing livestock in Wolong National Nature Reserve
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Abstract; Grazing activities had become one of the most common and rapidly expanding threats to giant panda habitats due
to spatiotemporal overlap between livestock and panda activities. Taking Wolong National Nature Reserve as a case study,
the manuscript studied the spatio-temporal overlap characteristics of giant pandas and livestock activity and examined the
underlying causes by utilizing species distribution models and kernel density analysis. The results showed that; (1) The
temporal activity overlap between pandas and livestock was highest in spring (A=0.83), followed by winter (A=0.76) ,
and lowest in summer-autumn ( A=0.65).No significant differences were observed in activity patterns between giant pandas

and grazing livestock except during summer-autumn; (2) Pandas and livestock exhibited a high degree of overlap in
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suitable habitats, with a niche overlap index of D=0.49 and 1=0.74. The area with high overlap covered 61.26 km®, mainly
distributed in a patchy pattern from the northeast to southeast of the reserve; (3) In giant panda habitat prediction, the
environmental variables with the highest contributions were elevation, vegetation type, distance to settlements, and slope,
in descending order. For livestock habitat prediction, the most influential variables were slope, distance to roads, distance
to water sources, distance to settlements, and mean daily temperature range, ranked by contribution magnitude.
Comprehensive analysis indicate the overlap in suitable habitats between giant pandas and livestock is attributed to their
similarity in habitat selection. In addition, the range of environmental variable for livestock suitable habitats is broader,
often covering the environmental variable range of giant panda suitable habitats. The study highlights the ecological
implications of high spatiotemporal overlap, including potential competition for food resources, habitat fragmentation, and
stress-related behavioral changes in pandas. The analysis of seasonal activity rhythms further revealed that both biological
and anthropogenic factors contribute to overlap variation, with spring being the most critical period due to increased
movement and feeding behavior in both species. From a conservation management perspective, the findings stress the
importance of targeted spatial planning, such as excluding livestock from core panda habitats dominated by evergreen broad-
leaved or coniferous forests. Furthermore, the response curve analysis showed that while pandas are limited to narrower
environmental conditions, livestock exhibit a broader ecological niche, increasing the risk of encroachment. These insights
contribute to the broader understanding of human-wildlife coexistence and underscore the urgency of integrating ecological
data into adaptive management strategies. Ultimately, this study not only provides empirical evidence for refining grazing

regulations but also supports policy-making aimed at balancing biodiversity conservation with community livelihoods.

Key Words: Giant panda; grazing livestock; habitat suitability; activity patterns; spatio-temporal overlap; Wolong

National Nature Reserve
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Table 1 Sources and descriptions of environmental variables used in the Maxent mode
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Environmental variables Source Type of variable Spatial resolution
A% Climate IR hitps : //worldclim. org/ B 30
LB 2R AR AL https : //worldclim. org/ SRSy 30
AL H 22 hitps ; //worldclim.org/ LA 30
I H Bk https : //worldclim. org/ LA 30
H1J¥ Topography 4R http: //www.gscloud.cn/ LA 30
e http ://www.gscloud.cn/ TSR 30
B http://www.gscloud.cn/ J3 A 30
Hi B Vegetation I — A Bl PR AL https : // glovis. usgs.gov/ TSR 30
TR A http ://data.tpde.ac.cn I3 A 30
JKIE Water source HE K Y hitps ; //www.webmap.cn/ TSR 30
A5 Human activities PR FSIE S https : //www.webmap.cn/ SRSy 30
i M https : //www.webmap. cn/ LA 30
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Fig.2 Overlapping daily activity rhythms of giant pandas and grazing livestock
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Fig.3 Distribution of suitable habitats for giant pandas and Grazing livestock, as well as overlapping areas of suitable habitats
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Table 2 Overlapping area and proportion of suitable areas for giant panda and Grazing livestock

A TR ob7 K SR I L DX Y LL A9 9% o TR B XY LE AL 9%

0 Hl lovel j; m Proportion of the total suitable area Proportion of the total suitable area
vertap feve red for giant pandas for Grazing livestock

i & High overlap 58.85 5.79 4.28

{XEH & Low overlap 674.48 66.38 49.09
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Table 3 Importance analysis of environmental variables to habitat suitability of giant panda and Grazing livestock

I $5 A5 i Environmental variable TRk % Percent contribution
—24 2% First class 442k Second class KEEH Giant panda JHH R E Grazing livestock
AU Climate AR 1 3.1
L ZEAT AR 1.2 1.3
IR H R 4.7 9.8
il A Bk 3 2.2
HiJ¥ Topography ik 49.8 1.6
BB 7.5 343
Werm) 2 3.5
FHBE Vegetation H—fbAH R %L 1.1 2.9
et 16.6 7.2
JKIER Source of water T KR B 2.7 10.8
AR 85 Human activities BN BRI B 2.6 13.4
5 R R Y 7.8 10

BFFEINA, 24 HSI K T FLBI(H MTSS I RIS LR ARAE Y £ KRR RSO 3 PR35 X 7
Wi JS7. P 4 03 B L &1 4) , AT AR AT — 35 X AN TR PR 58 I 1 ) o S M%ﬁﬁl?%%,ﬁi%%ﬁ%ﬁﬂ
AR BB OR TR AR, FE PP IR AR B2 (I RE T PR i A KR R B A W A, P-4l B A2 T
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Fig.4 Response curves of habitat suitability of giant panda and Grazing livestock to environmental variables
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