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Abstract: Changes in land cover and vegetation driven by climate change and human activities can both affect habitat
quality. The Tibetan Plateau has very high biodiversity and provides a habitat for numerous wildlife species. The Lhasa River
Basin, located in the southern part of the Tibetan Plateau, is where human activities are very intense, increasing the threat
and pressure on habitat quality. To analyze the effects of land cover and vegetation changes on the habitat quality of the

Lhasa River Basin, we selected growing season (from June to October) Normalized Difference Vegetation Index (NDVI) as
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the index for vegetation condition to adjust the suitability index of different vegetation types and then assessed habitat quality
change in the Lhasa River Basin from 1990 to 2015 by using the InVEST model. Results showed that the overall change in
land cover in the Lhasa River Basin was relatively small, except for the sharp increase in artificial surface and wetland
(increased by 82.65% and 32.40% , respectively). The main land-cover transfer directions were from sparse grassland to
meadow and steppe, farmland to artificial surface, and ice/snow to barren land. Except for the barren land in the upper and
middle regions of the basin as well as Nyenchen Tanglha Mountain, overall NDVI showed a significant increase from 1990 to
2000, and then a slight decrease thereafter. From the perspective of spatial distribution, the high habitat quality area was
distributed throughout the valley of the Nyenchen Tanglha Mountain as well as downstream and headstream of the Lhasa
River. The low habitat quality area was mainly located at the construction sites of Lhasa City and Linzhou County and their
surrounding areas, along with the barren land located in the upper and middle regions of the basin. From the perspective of
temporal changes, the average habitat quality index increased significantly from 0.51 in 1990 to 0.57 in 2000; the average
habitat quality indices of 2010 and 2015 were 0.56 and 0.55, respectively, and they showed a slight decrease when
compared with the value in 2000. When compared with land cover change, the NDVI change had more significant effects on

habitat quality in the study region.
Key Words: habitat quality; land cover change; InVEST; NDVI; Tibetan Plateau
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Fig.1 Elevation map of Lhasa River Basin
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Table 1 Land cover classification system
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Table 3 Habitat score of different land cover types and their sensitivity to each threat

4S8 SN0 A BRI X A8 D Y FRURR
FR— Habitat suitability index Sensitivity of habitat types to each threat
Land cover typ N Toe oai
and cover type bz B
1990 2000 2010 2015 Mining/industrial ~ Transportation
Farmland Settlement .

field land
Mt Forest 0.68 0.95 0.84 0.9 0.8 0.9 0.8 0.8
AR Shrub 0.97 1 1 1 0.5 0.5 0.6 0.5
i) Meadow 0.79 0.96 0.93 0.89 0.3 0.3 0.5 0.6
HLJFL Steppe 0.56 0.69 0.68 0.65 0.3 0.3 0.5 0.6
Fii % 5 H Sparse grassland 0.29 0.35 0.36 0.34 0.3 0.3 0.5 0.5
B Farmland 0.25 0.32 0.27 0.27 0.3 0.3 0.5 0.2
Fiiih Barren land 0 0 0 0 0 0 0 0
AN T3 Artificial surface 0 0 0 0 0 0 0 0
@t Wetland 1 1 1 1 0.7 0.9 0.9 0.6
K/ FRE Tee/ snow 1 1 1 1 0.6 0.8 0.8 0.6
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Fig.2 Land cover distribution and changes of Lhasa River Basin from 1990 to 2015
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Table 4 Land cover transfer matrix in Lhasa River Basin from 1990 to 2015
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Forest Shrub ~ Meadow  Steppe gra‘s’slan ,  Famland O ot Wetland  Tee/Snow
M Forest — 0.07 0.04 0.04 0.05 0.13 0.02 0.44 0.09 0
A Shrub 0.07 — 223.67 69.25 18.37 5.29 0.66 7.36 6.81 0
#i4i) Meadow 0.07 228.68 — 458.38 50.47 15.43 2.39 11.36 14.80 0.22
H Steppe 0.08 67.14 47417 — 212.93 17.24 20.89 16.86 22.69 1.74
ziieﬁissm d 0.05 19.78 140.50 325.57 — 5.79 115.44 9.75 17.59 18.07
Bt Farmland 0.83 3.41 8.53 9.86 4.76 — 0.31 36.00 11.48 0
i #h Barren land 0.03 0.82 26.99 36.73 110.19 0.29 — 2.81 4.46 17.82
f\:ﬁiﬁffsu ace 0.44 0.20 6.70 1.71 0.52 0.92 0.06 — 0.26 0
B4 Wetland 0.07 1.65 7.16 3.93 4.53 0.98 2.50 0.82 — 0.02
VK)1/ R Tee/ Snow 0 0 17.87 10.90 30.37 0.00 75.84 0 0.03 —
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Fig.3 Growing season NDVI of Lhasa River Basin from 1990 to 2015
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Fig.4 Spatial distribution of habitat quality in Lhasa River Basin from 1990 to 2015
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Table 5 Percentage of each habitat level in different years in Lhasa River Basin

. X 1990 4% 2000 4 2010 4F 2015 4F
A2 SHEEH : : : .

. . [EA (A TR (G
Valuation level Value interval N o N % N % ) %

Area/km Area/km Area/km Area/km

1 Low 0—0.2 2334.16 7.16 2226.58 6.83 2295.04 7.04 2347.2 7.20
AL Relatively low 0.2—0.4 7879.42 24.17 7996.78 24.53 7931.58 24.33 7700.12 23.62
Hh 4 Medium 0.4—0.6 7651.22 23.47 61.94 0.19 65.2 0.20 110.84 0.34
%5 Relatively high 0.6—0.8 8022.86 24.61 7654.48 23.48 7638.18 23.43 7703.38 23.63
5 High 0.8—1.0 6712.34 20.59 14660.22 44.97 14666.74 44.99 14715.64 45.14
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