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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 km?, around 48.2% of the overall area, while
the area of domestic dog distribution is 861.2 km?, 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.
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Fig. 1  Distribution of giant panda detection sites in
Baishuijiang National Nature Reserve
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Fig. 2 The estimated habitat range of giant panda across
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Fig. 4 The overlap between dogs’ home range and giant
pandas’ distributions in Baishuijiang National Nature Reserve
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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.

33
N 0] ArcGISn
‘overlap’ , ( 4,
0 I N €
, % 517.8 km?,

| N 58.4%, 28.2%DZ
34

M b3

i ©10:00-12:00 ( 5)DZ M ,
& n € 6:00-8:00,

(A)® 0312, he o P %0.033, €
d n M DZ
L <
b , - N
DZ
(0}
I N 28.2%,
AUC 0.87,
X K i DZ
w | N :
N & DZ
N
T (He et al, 2019), b
(Zhao et al, 2019), i (Zhang et al,
2018), (Zhao et al, 2019)DZ
X N a b <
48.2%DZ e
< M 110 ,
83.3%DZ & e
n v RO
v a , 2015)DZ * "
W ! H ,
W a Y N
) a b
U DZ
© N €
! - 3 :
RO .S N a ¥
, m DZ
| N w ps
n, " R 12.1%,
N pMa DZ
2 " b4 -
, € X
N 58.4%, a DZ

-

2022 |30 |1k |21204| 5



IN

: 0 :
e (Elith et
al, 2010)Dd o e
N ( , 2016)DZ *
n, N ® A !
DZ €6 € :
M H , o a
, , €
az Do
H H E]
. 3 N :
, W
(Silva-Rodriguez et al, 2010)DZ * 0
M
M : A=
e Yy :

2022

|30

| 1k

| 21204 |

6



IN

between free-roaming domestic dogs and wildlife. Biolo-
gical Conservation, 157, 341-351.

Jin YP, Zhang XK, Ma YS, Qiao YC, Liu XB, Zhao KH,
Zhang CL, Lin DG, Fu XL, Xu XR, Wang YW, Wang HN
(2017) Canine distemper viral infection threatens the giant
panda population in China. Oncotarget, 8, 113910-113919.

Kang DW (2021) A review of the impacts of four identified
major human disturbances on the habitat and habitat use of
wild giant pandas from 2015 to 2020. Science of the total
Environment, 763, 142975.

Kennedy B, Brown W, Vernes K, Koértner G, Butler J (2018)
Dog and cat interactions in a remote aboriginal community.
Animals, 8, 65.

Lacerda ACR, Tomas WM, Marinho-Filho J (2009) Domestic
dogs as an edge effect in the Brasilia National Park, Brazil:
Interactions with native mammals. Animal Conservation,
12, 477-487.

Linkie M, Ridout MS (2011) Assessing tiger—prey interactions
in Sumatran rainforests. Journal of Zoology, 284, 224-229.

Liu XH, Wu PF, Shao XM, Songer M, Cai Q, Zhu Y, He XB
(2017) Spatiotemporally monitoring forest landscape for
giant panda habitat through a high learning-sensitive neural
network in Guanyinshan Nature Reserve in the Qinling
Mountains, China. Environmental Earth Sciences, 76, 1-12.

McShea WJ, Forrester T, Costello R, He ZH, Kays R (2016)
Volunteer-run cameras as distributed sensors for macro-
system mammal research. Landscape Ecology, 31, 55-66.

Meek PD (1999) The movement, roaming behaviour and home
range of free-roaming domestic dogs, Canis lupus
familiaris, in coastal New South Wales. Wildlife Research,
26, 847- 855.

Parsons AW, Bland C, Forrester T, Baker-Whatton MC,
Schuttler SG, McShea WJ, Costello R, Kays R (2016) The
ecological impact of humans and dogs on wildlife in
protected areas in eastern North America. Biological Con-
servation, 203, 75-88.

Paschoal AMO, Massara RL, Bailey LL, Kendall WL, Doherty
PF Jr, Hirsch A, Chiarello AG, Paglia AP (2016) Use of
Atlantic Forest protected areas by free-ranging dogs: Esti-
mating abundance and persistence of use. Ecosphere, 7, 1-
15.

Rong ZL, Liu XM, Zhao CY, He LW, Liu JJ, Gao YF, Zang F,
Xu HJ, Guo ZX, Mao YH (2019) Evaluating giant panda as
a surrogate species for conservation co-occurring species in
the Baishuijiang National Nature Reserve. Environmental
Science and Pollution Research, 26, 8939-8948.

Silva-Rodriguez EA, Ortega-Solis GR, Jiménez JE (2010)
Conservation and ecological implications of the use of space
by Chilla foxes and free-ranging dogs in a
human-dominated landscape in southern Chile. Austral
Ecology, 35, 765-777.

Tobler MW, Carrillo-Percastegui SE, Leite Pitman R, Mares R,
Powell G (2008) An evaluation of camera traps for
inventorying large- and medium-sized terrestrial rainforest
mammals. Animal Conservation, 11, 169-178.

Vanak AT, Gompper ME (2009) Dogs (Canis familiaris) as
carnivores: Their role and function in intraguild
competition. Mammal Review, 39, 265-283.

Wang H, Liu XM, Zhao CY, Chang YP, Liu YY, Zang F
(2021) Spatial-temporal pattern analysis of landscape
ecological risk assessment based on land use/land cover
change in Baishuijiang National Nature Reserve in Gansu
Province, China. Ecological Indicators, 124, 107454.

Wei FW (2016) Research progress in conservation biology of
endangered mammals in China. Acta Theriologica Sinica,
36, 255-269. (in Chinese with English abstract) [
(2016) H

, 36, 255-269.]

Weston MA, Fitzsimons JA, Wescott G, Miller KK, Ekanayake
KB, Schneider T (2014) Bark in the park: A review of
domestic dogs in parks. Environmental Management, 54,
373-382.

White PCL, Ward Al (2010) Interdisciplinary approaches for
the management of existing and emerging human-wildlife
conflicts. Wildlife Research, 37, 623-629.

Young JK, Olson KA, Reading RP, Amgalanbaatar S, Berger J
(2011) Is wildlife going to the dogs? Impacts of feral and
free-roaming dogs on wildlife populations. BioScience, 61,
125-132.

Zhang JD (2017) The research progress of the effects of human
and natural disturbance on giant panda (Ailuropoda
melanoleuca). Journal of China West Normal University
(Natural Sciences), 38, 227-233. (in Chinese with English
abstract)y [ b (2017) & o

( ), 38, 227-
233]

Zhang JJ, Jiang F, Li GY, Qin W, Li SQ, Gao HM, Cai ZY, Lin
GH, Zhang TZ (2019) Maxent modeling for predicting the
spatial distribution of three raptors in the Sanjiangyuan
National Park, China. Ecology and Evolution, 9,
6643-6654.

Zhang YK, Wu YJ, Zhang QY, Ran JH, Price M (2018)
Distribution of a giant panda population influenced by land
cover. The Journal of Wildlife Management, 82,
1199-1209.

Zhao Y, Chen YP, Ellison AM, Liu WG, Chen D (2019)
Establish an environmentally sustainable giant panda
national park in the Qinling Mountains. Science of the total
Environment, 668, 979-987.

2022 |30 |1k |21204| 7





