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Fig.1 Location of Yarlung Tsangpo River basin (YTRB), China
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Fig. 6 Distribution of land types at different elevation
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Fig. 10 Proportion of land types at different slope levels
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Fig. 12 The distribution of land types at different relief
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Fig. 14 Distribution index of land types at different relief levels
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Land Use/cover and Landscape Patterns Based on

Terrain in the Yarlung Tsangpo River Basin, China
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Abstract: A fine understanding of land-use pattern evolution and landscape fragmentation in alpine mountainous

areas under different terrain gradients is of great importance to implement targeted protection and restoration

strategies in ecological fragile areas, especially in the Yarlung Tsangpo River basin ( YTRB ), which has

pronounced spatial heterogeneity. Past studies concerned more on sub-basin scale in YTRB, but little attention was

paid to pixel scale, which could not provide sufficient data support for targeted measures across the basin. In this

study, three indexes, including elevation, slope and relief amplitude, which can reveal the dominant effect of land-

use types under different terrain gradients by Distribution Index, were selected to analyze land use/cover pattern



150 i e F R 40 % 551

characteristics in the YTRB from 1980 to 2015. Redundancy analysis ( RDA) was used in correlation analysis
between terrain factors and six landscape indices, which was aimed to further explore the spatial constraints of
terrain gradients on land use/cover structure and landscape pattern in the YTRB. The results show that;
(1) Although land use/cover structure in YTRB generally have kept unchanged for the past 30 years, the
heterogeneity in space was evident. Grassland was main land use/cover type, forest land and permanent glacier
snow were mostly located in lower reaches, and cultivated land and built-up areas were concentrated in middle
reaches; (2) Average elevation gradually decreased from upstream to downstream, whereas the slope and relief
amplitude increased accordingly. Cultivated land, water body and built-up areas had the strongest dependence on
terrain factor. Forest land, unused land and permanent glacier snow had strong adaptability on terrain factor. The
3000 ~4000 m of elevation zone, 6° ~15° of slope zone and small undulating mountain zone were transition zones
from areas of high human activities to natural ecosystems, which can be taken as the turning points of land-use
variation; (3) The degree of landscape fragmentation gradually increased from upstream to downsiream, whereas
the landscape diversity gradually increased. It showed a weak negative correlation between elevation and landscape
aggregation. Slope and relief amplitude were significantly and negatively correlated with landscape aggregation, and
positively correlated with landscape abundance. This study can provide scientific basis for the research and
protection of ecological fragile areas under different terrain gradients, and provide theoretical foundation for targeted

land use/cover management, protection, and comprehensive development and utilization in alpine regions.

Key words: land use/cover; landscape pattern; terrain factors; distribution index; redundancy analysis (RDA) ;

the Yarlung Tsangpo River Basin ( YTRB)





