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Study on the Three-Dimensional Habitat Selection and
Nutritional Strategy of Siberian Roe Deer in Spring and Autumn
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2. School of Forestry, Northeast Forestry University, Harbin 150040, China;
3. Heilongjiang Xiaobeihu National Nature Reserve Administration, Ning’an 157400, China;
4. Feline Research Center of National Forestry and Grassland Administration, Northeast Forestry University,
Harbin 150040, China;
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Abstract: The Siberian roe deer (Capreolus pygargus) is a common ungulate species, and its habitat and dietary selec-
tion strategies play an important role in its growth and reproduction. Recently, investigating habitat and food resource selec-
tion patterns of wildlife within a three-dimensional spatial structure is a frontier topic in ecology, offering significant scientific
value for fine-scale conservation and management. From October 2023 to April 2024, this study utilized unmanned aerial
vehicle (UAV) LiDAR technology to acquire vertical and horizontal forest structure information, monitoried the spatial distri-
bution of Siberian roe deer was monitored using camera-trapping, and ground-based vegetation sampling was conducted
to investigate the distribution of food resources accessible to Siberian roe deer across different seasons. By quantifying the
nutritional spatial distribution for Siberian roe deer, generalized additive models (GAM) were employed to analyze how habi-
tat selection in different seasons was influenced by the synergistic effects of three-dimensional habitat structure and nutri-
tional spatial distribution. The results revealed significant seasonal differences in Siberian roe deer habitat selection. In
spring, Siberian roe deer select sunny slopes with a moderate number of individual trees, while in autumn, they choose
sunny slopes with a higher vertical complexity index and a smaller number of individual trees. Regarding nutritional strate-
gies, Siberian roe deer preferred areas with higher carbohydrate availability in spring and higher protein availability in au-
tumn. By integrating UAV LiDAR technology and nutritional ecology theory, this study overcomes the limitations of tradi-
tional two-dimensional analyses, which cannot fully capture habitat complexity, and reveals the nutritional strategies of wild-
life within three-dimensional habitats. The findings provide valuable scientific insights for the precise conservation and man-

agement of wildlife.
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Figure 1 Spatial distribution of various sampling plots in the study area
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Table 1 UAV LiDAR data acquisition parameters
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Table 2 Three-dimensional forest structure factors derived from UAV LiDAR
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Figure 2 Comparison of three-dimensional habitat structure differences of Siberian roe deer between spring and autumn in data acquired by UAV LiDAR
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Figure 3 Comparison of normalized nutritional of available nutritional space for Siberian roe deer between spring and autumn
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Table 3 Optimal model of the synergistic effects of three-dimensional habitat structure and nutrient spatial distribution on Siberian roe deer in different

seasons using generalized additive model (GAM)
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Figure 4 Synergistic effects of three-dimensional habitat structure and nutrient spatial distribution on Siberian roe deer in spring (a) and in autumn (b)

based on a generalized additive model
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