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Abstract: In ecosystems, habitat patches are rarely isolated but embedded within surrounding landscape matrix. The
resources and environmental conditions required by the species population not only depended on the habitats, but also on
the composition and structure of landscape matrix surrounding the habitats. Black-necked crane is a flagship species on the
Qinghai Tibet Plateau, and the alpine wetland along the valley of the middle reaches of the Yarlung Zangbo River is the
world largest overwintering habitat providing a high-quality foraging environments for the species. Clarifying how the
selection of foraging habitats of black-necked crane is influenced by landscape matrix is of great significance for flagship
species protection and comprehensive management of watershed ecosystems. Based on landscape ecology principles, this
study used the data from remote sensing images and field survey. By constructing multiple-scale buffer zones of landscape
matrix, conducting multivariable correlation analyses, and building the Maxent model, spatial and temporal changes of
landscape patterns and habitat characteristics, and their relatedness with black-necked crane population along the valley of
the middle reaches of the Yarlung Zangbo River from 2000 to 2020 were analyzed. And then, the influences of landscape
matrix structure on the selection of foraging sites of black-necked cranes were investigated. Further, the key habitat factors
were used to simulate the habitat suitability distribution of the species. We found that; (1) Temporally, the area of
croplands along the river valley increased during early years but decreased during recent years, and shallows continually
decreased ; Spatially, species population demonstrated a cluster distribution pattern concentrating on the east but less on the
west, which overlaps with the distribution of cultivated land along the valley; (2) Landscape matrix significantly influenced
the selection of foraging habitats. Structurally, black-necked cranes prefer foraging habitats surrounded by the matrix with
high landscape connectivity and high dominance in landscape structure; compositionally, the matrix with cultivated land
types are mostly preferred. If the matrix with high proportion of other landscape types or fragment cultivated-land patches,
the species would not select the habitats within such matrix, which may relate to the foraging habits and the demand for
environmental security of black-necked cranes; (3) The influences of structure and composition of landscape matrix on
habitat selection of the species also showed scale effects. The most significantly influencing scale is 1500—2000 m, but
different landscape types, such as cultivated land, grassland, and water area, showed different influence scales at 1500m,
3000 m and 4000 m, respectively; (4) Through modeling simulation, it is revealed that the suitable habitat area of hlack-
necked crane increases at first and then decreases, but it shows an upward trend as a whole compared with that in 2000.
The distance of the habitats to cropland, patch density of waters and landscape dominance were always the most contributing
landscape factors in explaining the habitat suitability. The study reveals that, the rural planning in this region should
optimize black necked crane’s habitats and surrounding landscape matrix in which crop production and household living
would be considered as a whole, forming a comprehensive management of the alpine wetland ecosystems taking the
protection of the flagship species as the core. Such a management would enhance the stability and sustainability of the alpine
ecosystems on the Qinghai Tibet Plateau. Meanwhile, results of this study also provide a perspective for in-depth studies on

the mechanism of species habitat selection.

Key Words: black-necked crane; habitat suitability; landscape matrix; scale effect; alpine wetland
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Fig.1 Location of the study area, the National Reserve for the Black-necked Crane in the Middle Reaches of Yarlung Zangbo River (the
Xigaze Region)
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Fig.2 Characteristics of landscape spatial pattern
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Table 1 Area of different landscape types of the study area from 2000 to 2020

GO B M Fiih KK Wi it HEB I
Year Cropland Forest land Grassland Water Flood land Bare land Construction land
2000 754.24 54.47 3842.86 106.77 741.14 84.80 20.44

2005 1159.78 101.30 3628.51 122.96 458.19 106.89 27.11

2010 1171.71 53.20 3644.18 106.30 463.80 130.62 34.92

2015 1085.70 60.19 3812.54 147.76 381.63 70.46 46.45

2020 969.68 83.05 3930.10 104.79 362.16 84.00 70.95
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Table 2 Population of black-necked cranes in 2020

e IX A X WS AR R it/ R TR &/ ( H/hm?) i bt/ %
Sectorization Number of adults Number of subadults Total Population density Percentage
X Core area 4455 370 4825 9.34 49.38
ZZIX Buffer area 986 406 1392 1.95 14.24
S5 X Experimental area 616 79 695 0.51 7.11
A1l 6km Buffer 6km 2069 791 2860 0.95 29.27
1T Total 8126 1646 9772 1.74 100
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Fig.3 Distribution characteristics of black-necked crane populations
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Table 3 Habitat characteristics of black-necked crane

A BERRAE He/ME BRME FHE LREIVR 4 PrifEiR 2
Habitat characteristics Minimum Maximum Average Median Standard error
153K Altitude 3793.00 4412.00 3951.86 3900.50 153.07
Wi FE Slope 0.53 43.14 9.68 6.38 10.54
I HF LG 25 Nearest Cropland distance 0.00 248.19 28.88 0.00 57.94
FAE AR ML B Nearest Forest land distance 30.44 3085.43 602.54 406.09 679.70
13T 5L 25 Nearest Grassland distance 0.00 340.27 106.00 93.20 102.90
FeAlE 7K IR B Nearest Water distance 0.00 6249.82 1319.92 798.70 1619.24
FATMEHLEE 2 Nearest Flood land distance 0.00 3804.83 678.42 407.53 769.56
F A BB B Nearest Bare land distance 137.73 5676.67 1472.13 1221.78 1235.52
R 80.38 6360.23 1198.15 384.68 1645.00

Nearest Construction land distance
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Fig.5 Landscape index changes at different scales ( class level )
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Table 4 Correlation between black-necked crane population and landscape indices at different scales (landscape level)
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Table 5 Habitat factors and contribution rate
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