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Abstract: Biodiversity maintenance is an important ecological function in the Three \ River Headwater Region (TRHR).
After the implementation of a series of ecological projects such as the construction of nature reserves, the population of large
wild herbivores in TRHR has recovered. In order to further promote biodiversity conservation and formulate comprehensive
scientific plans for various conservation objectives, it is necessary to know the habitat distribution and resource competition
relationships of wild animals in the area. Compared with traditional ground survey methods, UAV remote sensing has the
advantages of flexibility, simplicity, low cost, adaptability to complex terrain, etc. And the acquired data has geospatial
attributes, so that it can be integrated with 3S technology for spatial superposition analysis, which has application potential
in the field of wildlife habitat investigation. In this study, UAV remote sensing technology was used to identify the suitable
habitats of Kiang ( Asinus kiang) , Tibetan gazelle ( Procapra picticaudata) , and Blue sheep ( Pseudois nayaur) by using

selection index, as well as the competition relationship of habitat resources utilization by using niche overlap degree in

EEUH : BR ARF2EI 4T H (42071289, 42001235)
s B #9:2023-03-03 ; % F B#3.2023-07-21
# W IRAE# Corresponding author. E-mail ; shaoqq@ igsnrr.ac.cn

http ://www.ecologica.cn



8672 xR 43 4

Maduo County. The results showed that; (1) a total of 252 Kiangs were found in the UAV transects, with an average
population density of 0.77 /km’. And 199 Tibetan gazelles were found, the average population density was 0.61 /km’.
There were also 203 Blue sheep, with an average population density of 0.62 /km” in the UAV transects. (2) The Kiangs
preferred to choose the area with slope less than 5°, above 1 km from rural settlements and roads and within 1 km from
water as habitat. The Tibetan gazelle preferred habitat areas with slope between 2 —10°, vegetation coverage greater than
0.6, within 1—3 km from the water source, and with vegetation type of kobresia pygmaea ( Carex parvula O. Yano) +forb,
kobresia pygmaea and stipa purpurea ( Stipa purpurea Griseb. ). The Blue sheep preferred to choose the habitat area of stipa
purpurea+forb and kobresia pygmaea meadow with slope greater than 5°, more than 3 km away the road and within 1—3 km
from the water. (3) The suitable habitat area of Kiang in Madao County was 3559.43 km’, and the distance from water
source was the main factor limiting the suitable habitat area. The suitable habitat area of Tibetan gazelle was 283.76 km®,
and the suitable habitat area of Blue sheep was 29.97 km”, the suitable habitat area of which was both limited by the slope,
distance from water source and vegetation type. Due to niche differences in habitat selection of slope, the habitat overlap
area of the three large wild herbivores was small, and the habitat competition was weak. This study provides a new idea for
biodiversity conservation and can support the comprehensive planning of wildlife conservation and restoration on the Qinghai-

Tibetan Plateau and similar areas.

Key Words: large wild herbivores; UAV remote sensing; population size; suitable habitat; habitat resource competition
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Table 1 Interpretation results of the UAV transects

Fet : TS Kiang @UE#\ Tibetan gazelle : %4 °F Blue sheep

Teansect A AHE R S/ F k) AAREE R B/ (k) AMREE R S/ FU k)

numbers N m.n}.)er of Density .Nm.nber of Density .Nm.nl?er of Density
individuals individuals individuals

1 107 2.66 23 0.57 0 0

2 6 0.39 23 1.48 0 0

3 4 0.09 10 0.22 0 0

4 2 0.06 0 0 0 0

9 48 1.84 0 0 0 0

10 85 4.75 1 0.06 0 0

11 24 0.62 70 1.81 195 5.03

12 20 0.48 72 1.73 8 0.19

13 82 3.13 0 0 0 0

41T Total 252 0.77 199 0.61 203 0.62
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Table 3 Factors’ loading
EIEYEES W7 AHET 1 AHF 2
Animal species Environmental factors Factor 1 Factor 2
FECEF PRA A fa R S -0.929 -0.010
Kiang BN BRI S 0.911 0.228
BEKIR 2 0.078 0.858
Y 0.007 0.839
TERA 5 0.076 0.025
B 0.695 -0.370
I BEAH J B R B 0.075 -0.567
Tibetan gazelle /N S -0.046 -0.688
BEKIR I 2 -0.712 0.374
Y -0.029 0.828
MW R 0.721 0.226
e 0.806 -0.057
HE BEAH J B B B 0.463 0.615
Blue sheep PR PR 0.152 -0.901
7KV I 0.900 0.246
ez 0.881 0.026
TEWE 0.057 0.667
e -0.817 0.060

>z

I P R A [ A A

I G EE A I AR A RS AR
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I YA RS A

4 BAEHP HEAREFEEEETEREEBRE

Fig.4 Suitable habitat area of Kiang, Tibetan gazelle and Blue sheep in Maduo County and overlapping areas with each other
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Table 4 Habitat niche width and niche overlap of Kiang, Tibetan gazelle and Blue sheep

B; c,
B T _ o . TR Y- HOR -5
. . JECEF Y SR A FeES Between Kiang Between Kiang  Between Tibetan

Environmental factors . . )

Kiang Tibetan gazelle Blue sheep and Tibetan and Blue gazelle and

gazelle sheep Blue sheep
; LN

EE,;&*TJ%EMEE% 0.90 0.84 0.79 0.90 0.76 0.49
Distance from rural settlements
BN % B 25 Distance from road 0.63 0.81 0.16 0.89 0.70 0.92
/K JEHE 2 Distance from water 0.22 0.60 0.62 0.89 0.86 1.00
W5 % Slope 0.91 0.67 0.55 0.56 0.08 0.26
MR SR FVC 0.66 0.91 0.49 0.92 0.78 0.83
AP 2AY Vegetation type 0.51 0.59 0.33 0.36 0.45 0.71
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