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(Canis familiaris) ῀ ꜚ , Ḡ ῤץ (Ailuropoda melanoleuca)ҹף ꜚ ֟

Ȃҹ ῀ ꜚ , GPS

Ḡ ῤ , ≠ MaxEnt ꜚ
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ABSTRACT 

Aims: Anthropogenic interferences have various forms such as domestic animals, in which many have significant 
negative impacts but are consistently ig



: Ḡ Ῑ  

 
2022  | 30  | 1  | 21204 | 2  

Methods: To understand the extent of the impact free-range domestic dogs have on giant pandas, we used infrared 
cameras and GPS collars to study the repercussions of domestic dogs entering nature reserve and affecting the wildlife. 
We also constructed a MaxEnt model to estimate the spatial overlap of domestic dogs and giant pandas in Baishuijiang 
National Nature Reserve. 
Results: The suitable habitat for giant pandas in nature reserve is 885.8 km2, around 48.2% of the overall area, while 
the area of domestic dog distribution is 861.2 km2, or 47.6% of the nature reserve. The overlap between domestic dogs 
and giant panda habitat is 28.2% of the entire nature reserve. There are significant differences in activity rhythms of 
giant pandas between sites with and without dog detection. 
Conclusion: These results indicate the extent to which the trespassing of domestic dogs has affected giant pandas. The 
negative impact of residential areas could result in a combination of human activities (e.g., poaching, farming, livestock 
grazing, automobile traffic), requiring distinctive solutions to eliminate. We suggest any major residents close to nature 
reserves should restrain dogs at residences. Taking account for the effects of dog’s movements and habitat use in the 
nature reserve is essential for a comprehensive conservation framework. 
Key words: giant panda; domestic dog; habitat; camera trap; MaxEnt model 
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ῒҺ ҹ: (1) Ḡ ῒ

ꜚ , ᵀῒ ꜚ Ḡ ; (2)

Ḡ ῤ № ; (3) ꜚ

ҍ ᶛ, ᵀ

֟ ץ , ҹ Ḡ

ᶫ , Ḡ Ȃ 

 

Ḡ (104°16′–105°25′ E, 32°36′– 

33°00′ N)ᵝԍ , Ḡ ȁҸ

Ḡ ȁ↔ Ḡ ȁ Ḡ ȁ

Ḡ ȁ Ḡ Ῑ Ҭ

(Wang et al, 2021)ȂḠ 1,837.99 km2, ῒ

Ҭ 901.58  km2, ‖ 261.32  km2, 

675.09  km2Ȃ 15.6Ņ, 

932.5 mm, 276 (Rong et al, 2019)Ȃ 

 

2.1  数据来源与处理 

2.1.1  红外相机数据 

ᵝ Һ Ḡ

ῃ

Ȃ Ḡ 2017–2020

Ҭ, ῍ 170ҩ ᵝ , ῒҬ

64ҩᵝ ΐ Ȃ ԍ
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╠ , , 

Ȃ ↕: ↕҉1ҩ ῤ
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3 1 30 s , ҹ“Ҭ”, 

, 1 16 G 32 G Ữ
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2.1.2  GPS无线追踪项圈数据 

GPS ԍ Ҭ, Һ

Ῑ , ᶏ GPS (

Ḥ HQAN40S ꜚ ), 220 g, 

ᵣ 0.5%, ꜚ Ҭ

Ҍ ᵣ 3%–5% ṿ(D’Eon & Delparte, 

2005)Ȃ 2020 1 2021 1 Ḡ

ᵹ , Ῑ ғ

῀⌠Ḡ ῤ , ῍ᵹ 18ҩGPS :

2ҩȁҸ 4ҩȁ↔ 4ҩȁ 4ҩȁ

4ҩȂ 1 h 1 , ᵝ

ȁ ȁ ȁ ȁ Ḥ (Frair et al, 2004)Ȃ

ᶫ , Ḡ ᵬ

, GPSᵝ Ḥ ᴪ

Tracker Client ᴆҬ, ₮ ᵝ Һ ԍ

ᵹ GPS , ῒ ∆

, ╧ Ḥ ᵝ Ȃ 

2.2  数据分析 

2.2.1  大熊猫和家犬潜在栖息地和活动范围分析 

ᶏ MaxEnt (MaxEnt 3.3.3, https://www. 

cs.princeton) ῀ ꜚ

№ Ȃ ԍ ꜚ GPSᵝ

ᶏױ , 2 h , 
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2010)Ȃ ṿ (equal 

training sensitivity and specificity threshold)

MaxEnt ₮ № № ҹ№

№ , ArcGISҬ≠ ‘overlap’ ΐ

№ ⱴ, 

Ḡ Ȃ 

2.2.2  大熊猫和家犬的重叠日活动节律分析 

ױ , ₮

₮ Ȃ ᵀ

1  研究区域概况 

2  研究方法 

© 生物多样性 Biodiversi
ty S

cien
ce



: Ḡ Ῑ  

 
2022  | 30  | 1  | 21204 | 4  

(non-parametric circular kernel-density method)

₮ ᴪ ꜚ Ȃ

№ҹң , ᵝ

ᵝ Ȃ ң ᴆҊ ꜚ

Ȃᶏ (Δ), 0׆ (

)⌠1 ( ῃ ), 

ꜚ ᵌ (Linkie & Ridout, 

2011)Ȃ 1,000 ⌠ №

‰ , № R 3.5.3 Ҭ “overlap”

(Fiske & Chandler, 2011)Ȃ 

 

3.1  大熊猫潜在栖息地分布结果 

Ḡ ⌠ ᵝ 1

Ȃ MaxEnt (AUC = 0.939) , 

, ȂMaxEnt

№ , 

Ḡ ῤ ҹ885.8  km2, Ḡ

48.2%Ȃ Һ № Ḡ

, ( 2)Ȃ ҍ

, № Һ

ҹ ( ṿ = 36.1%), ῒ ҹ (

ṿ = 26.8%), ₮

ѿ ( ṿ = 12.1%), 

( ṿ = 0.8%)Ȃ 

 

 
 

图1  甘肃白水江国家级自然保护区大熊猫探测位点分布图 
Fig. 1  Distribution of giant panda detection sites in 
Baishuijiang National Nature Reserve 

 
 

图2  基于红外相机位点数据计算出的白水江国家级自然保

护区大熊猫栖息地范围 
Fig. 2  The estimated habitat range of giant panda across 
Baishuijiang National Nature Reserve based on the camera 
stations 

 

 
 
图3  基于18只家犬的GPS项圈数据计算的白水江国家级自

然保护区的家犬活动范围 
Fig. 3  The estimated distribution of dogs across Baishuijiang 
National Nature Reserve based on the tracking movements of 
18 dogs 

 
3.2  家犬活动范围估计 

MaxEnt AUCṿҹ0.874, 

, ‰ Ȃ ₮

Ḡ ῤ ꜚ ҹ861.2  km2, 

Ḡ 47.6%Ȃ ꜚ Һ Ҭ Ḡ

, ( 3)Ȃ

ꜚ Һ ҹ (

ṿ = 56%), ῒ ҹ ( ṿ = 20.3%), 

ꜚ ( ṿ = 0.6%)Ȃ 

3  结果 
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图4  白水江国家级自然保护区家犬活动范围与大熊猫栖息

地重叠区域 
Fig. 4  The overlap between dogs’ home range and giant 
pandas’ distributions in Baishuijiang National Nature Reserve 

 

 
 
图5  大熊猫在无家犬探测点(黑色实线)和有家犬探测点(蓝
色虚线)的日节律活动。P < 0.05表明有显著性差异。 
Fig. 5  Species’ daily activity between sites which dog abse-
nce (black continuous curves) and dog appearance (blue 
curves). Significant relationships (P < 0.05) are indicated by 
asterisks. 

 
3.3  大熊猫和家犬活动范围的重叠 

ҍ ꜚ ArcGISҬ

≠ ΐ‘overlap’ ⱴ, ( 4), 

ꜚ ҍ №ᵝԍḠ

ῤ , ῒ ҹ517.8 km2, 

58.4%, Ḡ 28.2%Ȃ 

3.4  家犬对大熊猫日活动节律的影响 

ꜚ ᵝ , ꜚҺ

Ҭԍ10:00–12:00 ( 5)Ȃ ꜚ ᵝ , 

ꜚҺ Ҭԍ6:00–8:00, ῒ  

(Δ)ҹ0.312, ғң ӊ Pṿҹ0.033, ң

ᴆҊ ꜚ Ȃ 

 

ץ Ḡ

ҹ , ꜚ

ץ ꜚ Ȃ

Ḡ ꜚ ҍ

Ḡ 28.2%, 

AUCṿ 0.87, 

Ḥ, Ḡ Ῑ Ḡ ῤ

׆ ҉ Ȃ 

ױ , 

Һ ȂḠ

ῤ ᴪ

(He et al, 2019), ᴪ

(Zhao et al, 2019), ⁞ (Zhang et al, 

2018), └ (Zhao et al, 2019)Ȃ

׆ № , ҩ Ḡ

48.2%Ȃῃ

Ḡ № 110 , 
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ѿ ( , 2015)Ȃ Ҭ

ױ № ȁ Ҍ , 

ױ ѿ ԅ №

, ⌠ ѿҩῃ
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ֲ ꜚ ԍ
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ᵬҹֲ ꜚ ԍ ѿ

, Ҭ Ȃ

№ ױ ᵬҹ ῀
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4  讨论 
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