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Abstract: The conservation of wide-ranging species presents challenges in a world of increasingly human-dominated
landscapes, which forces animals to occupy human-modified landscapes. Although analyzing habitat selection and identifying
suitable habitats are important in supporting natural recolonization, these actions are rarely validated owing to difficulties in
monitoring animal colonization events. Habitat studies are, however, fundamentally important for species conservation

policies and management decisions. Analyses of habitat selection and evaluation for animal conservation, especially moving
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and bedding behaviors, are often in short supply. We conducted a study on habitat selection and evaluation in roe deer
( Capreolus pygargus) , which is one of the main prey species of the Amur tiger ( Panthera tigris altaica) in southern
Laoyeling, Heilongjiang Province. A large part of southern Laoyeling is inhabited by the Amur tiger and the Leopard
National Park and is a key habitat for tigers and ungulates. It is one of the main distribution regions of the Amur tiger and its
prey. Systematic studies are required to thoroughly investigate the effects of landscape factors and tiger occurrences on the
selection of suitable habitats by roe deer, which are necessary for wildlife conservation. Such data were collected by
conducting 28 plot surveys and 84 lines for footprint chain tracking during the winters from 2017 to 2019 in southern
Laoyeling of Heilongjiang Province. Furthermore, data of tiger occurrences were recently collected and integrated with roe
deer data into a habitat analysis. Generalized additive model ( GAM) and Maximum Entropy ( MaxEnt), based on
ecological niche theory, were used to assess the response of roe deer to different landscape factors and to evaluate the
suitability of habitats for roe deer during the snow season. From our investigation of roe deer movement between habitats, we
found that roe deer preferred habitats including flat with small slopes, less than 500 m from farmland, at low or high-
elevation areas, and in areas without roads and settlements. The results of our habitat evaluation for movement without tiger
occurrence data showed that the combined area of suitable large and medium-sized habitats was 1318.16 km*(51.28% of the
study area) , but was only 901.52 km’( a decline of 31.61% ) if tiger occurrence data were used as a factor in the habitat
selection model for roe deer. For bedding habitats, our results demonstrate that factors including river, farmland, road and
snow depth affect the habitat selection of roe deer. Among them, snow depth contributed 70.13% to the bedding habitat
selection of roe deer. The results of bedding habitat evaluation, without tiger occurrence data, showed that the combined
area of suitable large and medium-sized habitats was 1243.77 km*(48.39% of the study area) , but was only 485.02 km’
(decline of 61.00% ) if tiger occurrence data were included as a factor in the roe deer habitat selection model. Our results
suggest that predator-prey interactions may result in strong spatial patterns of avoidance. We suggest that the occurrence of
tigers has an ecological effect on the habitat selection of roe deer and makes habitats less suitable for roe deer. Roe deer

may, in fact, be more likely to avoid specific habitats or landscape features that increase their vulnerability to predation.

Key Words: roe deer ( Capreolus pygargus) ; amur tiger ( Panthera tigris altaica) ; generalized additive model ; maximum

entropy ; habitat selection; habitat evaluation
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Fig.1 Sampling plots and line for roe deer in Southern Laoyeling, Heilongjiang Province
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Table 1 Predictor variables in the best-supported generalized additive model for roe deer

EST: ‘ L LA
pT [ B2 R B A
. Generalized cross . Akaike information
Factor L Sum of deviance o
validation criterion
A% H#E#S Distance to farmland/m 0.231 20.37% 795.97
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& RS HEES Distance to residential area/m 0.277 64.92% 785.41
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5 58 H B AS BE S Distance to tiger appearance point/m 0.229 78.09% 794.03
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Table 2 Predictor variables in the best-supported generalized additive model for roe deer

N AE G N " At B A vfE

T [ B 2 R B
Generalized cross . Akaike information

Factor L Sum of deviance Lo

validation criterion

FEIR Snow depth/m 0.017 70.13% 101.87

PE I8 B HE 25 Distance to road/m 0.193 78.58% 270.18

A HIEES Distance to farmland/m 0.207 80.58% 286.08

7K MBS Distance to water source/m 0.186 87.72% 261.87

1 5% M B UBE S Distance to tiger appearance point/m 0.208 88.97% 286.76

http ; //www.ecologica.cn



6918 A EF E MR 41 %
1.0 - 06 L
0.8 +
06 L 04 +
04 + 02
02 - ol
0L
- '2 [
-0.2 )
-0.4 04 -
T T ST AT TR T W I TR T O T
0 500 1000 1500 2000 2500 3000 3500 0 1000 2000 3000 4000 5000
B FH B B I 4t 2
Distance to farmland/m Distance to road/m
§ 04 -
T 08
<] 03 -
3 06 02 L
z
§ 04 01
g 0+
’;’ﬂ-' 02 ~01 L
= o2 L
= 0+ 0.2
k= -0.3
2 | AT It L O BB W 1
0 200 400 600 800 0 1000 2000 3000 4000 5000
R R A B
Elevation/m Distance to residential area/m
05 L 03
0.2 -
0L
0.1 -
_0.5 - 0 ~
-0.1
L ——nii | . . . Sm—— ) 1 (00 A N
0 20 40 60 80 0 10000 20000 30000 40000 50000
7} 3 B P A B
Slope/(°) Distance to tiger appearance point/m
B2 HHHMESETEZEXRATUERE

Fig.2 Generalized additive model response curves (solid lines) with 95% confidence intervals ( dashed parts) presented for each of the

covariates in the linear predictor from the best-fit models between the frequency of roe deer and various variables
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Fig.4 The class distribution of moving habitat stability of roe deer in Southern Laoyeling, Heilongjiang Province
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Fig.5 Generalized additive model response curves (solid lines) with 95% confidence intervals ( dashed parts) presented for each of the

covariates in the linear predictor from the best-fit models between the frequency of roe deer and various variables
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Fig.6 ROC curve verification of roe deer in Southern Laoyeling,
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Fig.7 The class distribution of bedding habitat stability of roe deer in Southern Laoyeling, Heilongjiang Province
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