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Remotely sensed mapping of inland lake area changes in the Tibetan Plateau
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Abstract: Numerous inland lakes of the Tibetan Plateau play sensitive indicators to climate change, and mapping and monitoring
these lakes would facilitate our understanding of regional climate and environmental changes. The paper is mainly focused on issues
of lake mapping and detecting techniques based on multi-temporal remote sensing imagery, and the differences of lake seasonal and
decadal changes were also analyzed. With a series of Landsat MSS/TM/ETM * imagery in recent 30 years, Tibetan lakes in 1970s,
1990s, 2000s and 2009 are mapped and their changes are detected temporally and spatially. The lake mapping results showed that
Landsat datasets have a good performance on lake area mapping whose lake areas are larger than 0. 1km?®. There are minor seasonal
variations of lake areas from September to December, so that the season could be taken as the best time periods for lake area map-
ping. The maximum rate of lake area change is less than 2% . Temporally, lakes presented a shrinking trend during 1970s —
1990s, while an expanding trend during 1990s —2009, and the total lake area change rate during 1970s —2009 is 27.3% . Spatial-
ly, lakes changing rates varied with their spatial locations; lakes in Qiangtang Plateau show dramatic shrinking changes during
1970s — 1990s while expanding changes during 1990s —2009 ; lakes in Selin Co Basin and its surrounding areas show expanding
changes in the past 30 years, while lakes in northern valley of the Kangdese and southern Kunlun Mountains remain relatively
stable.
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Fig. 1 Study area of inland lakes in the Tibetan Plateau
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Tab. 1 Seasonal variations of typical inland lakes
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Tab. 2 Landsat data selection in the four periods
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Tab. 3 Statistics of lake mapping results based on areas in the four periods
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A >1000 3 4573.38 2 3670.04 2 3855.41 4 5380.24
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Tab. 4 Statistics of lake change results in the four periods

— LAGENIARE S PWRER  EHOER AR

ALY Np=3

- T g4 R b wow (km?) (km?) (km?)
1970s —1990s 204 661 109 925 348 705.8 1314.6 -552.4
1990s —2000s 83 541 214 1486 878 3294.3 207.5 3150.5
2000s —2009 4 280 870 173 2035 173 4696.0 488.7 4211.0
1970s —2009 4% 109 188 62 1767 1052 6915.9 96.3 6776.4
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Fig. 2 Lake area change rates of inland lakes in the four periods
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Fig. 3 Lake area change rates of inland lakes in closed basins in six different periods
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