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Fig.1 Map of the study area and lake distribution (2015)
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Fig.2 Meteorological sites
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Tab.2 Lake areas at different area level in the Tibetan Plateau A km?
4 1 ~10 km? 10 ~50 km? 50 ~ 100 km? 100 ~500 km? 500 ~ 1000 km? 1000 ~4500 km? it
1960 s 2253.43 4680.27 5405.08 11937.18 5877.1 8088. 03 38241.09
1978 2204.12 4661.32 5395.27 12199.31 5797.99 7979.17 38237.17
1988 2061. 66 5420.9 4949.81 12244.51 6850. 54 8008. 74 39536.17
1995 2091.22 5380.17 4434. 46 12189.45 5288.95 7999. 11 37383.36
2000 2439.53 5583.93 5380.12 12449.92 6850. 37 8171.97 40875. 83
2005 2542.62 5405. 35 5432.65 15392.48 6501.52 8451.99 43726.61
2010 2903.17 5714.47 5298.86 15919. 41 8882.2 8726.41 47444.51
2015 2655.16 6024.57 5275.15 15514. 1 8062. 21 9848.5 47379. 69
*3 BEREEREAEGRABAER
Tab.3 Lake areas at different altitudes in the Tibetan Plateau BLA7 - km?
4F <3000 m 3000 ~3500 m 3500 ~4000 m 4000 ~4500 m 4500 ~5000 m it
1960 s 614.72 4587.98 574.53 6228.81 24033.95 38241.09
1978 606. 44 4527.60 570.00 6141.99 24220.88 38237.17
1988 1232.92 4539.31 746.88 6602. 83 24240. 66 39536.17
1995 1160.23 4395. 80 668.92 5948.92 23034.24 37383.36
2000 1408. 95 4481.95 700. 84 6237.05 25522.62 40875. 83
2005 1932.82 4533.98 884.43 6188.43 27622.25 43726.61
2010 3192.37 4622.74 1012.29 6695. 05 29178. 68 4744451
2015 2504. 13 4735.18 1111.21 6655.31 29640. 31 47379. 69
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Tab.3 Lake areas at different areas in the Tibetan Plateau B km?
Go VR Je P FH it
1960 s 9099. 76 2330.56 23891.78 2918.99 38241.09
1978 9098. 83 2330.32 23889. 33 2918. 69 38237.17
1988 9368. 65 3010. 46 24195.26 2961.79 39536.17
1995 8818. 89 2785.99 22946.94 2831.54 37383.36
2000 9169.73 3065.23 25641. 69 299918 40875. 83
2005 9581.72 3879.63 27524.29 2740.97 43726.61
2010 10035. 39 5330.45 29248.37 2830.30 4744451
2015 10110.45 4872.47 29623.08 2773.68 47379.69
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Fig.4 Dynamic changes of the lake areas in the Tibetan Plateau and meteorological factors for the past 50 years

3.1.1 A[FESEHINAE RS2 km® DL 2590 AT A T LA R TR ~

XA T RR AR A T AR R4 743 T T 1100 ~ 10 km® 1100 ~500 km* S5 ()57 T 0L AR Sk 1
500 km® A5G AIAIA IR 7 R AL B B R, IR TRSE , 1M 10 ~ 50 km® (1000 ~ 4500
H ek, HYON 1000 km? PAEATS00 ~ 1000 km® 252%  km® 20 30 AT AF Sk S5 BRI L R #3550 ~
FATE AL, T ~ 10 km® ZEG0RIH1A A A TE AU LLE 100 km® 25 4% 10359961 5 i B A b B B s i
TN AR AL B3 R WA ALAE 1 ~ 10 km® | 10 ~50 km®,100 ~500 km’, }% 500 ~ 1000 km” 45 fi%)
10 ~50 km®,100 ~ 500km® 500 ~ 1000 km® } 1000 YA E AL ShE R (WK S FIZE5)



%2 TG G DA 1 R B A B Ak B G S A A A 1 o 211
x5 WMHERTHE
Tab.5 Lake area change rates
isf ]
o3
1960s ~1978 1978 ~1988 1988 ~1995 1995 ~2000 2000 ~2005 2005 ~2010 2010 ~2015
NGilES: % -0.01% 2.97% -5.87% 3.98% 4.49% 4.73% 0.75%
i} -0.01% 1.28% -5.16% 11.74% 7.34% 6.26% 1.28%
i -0.01% 1.48% -4.40% 5.92% -8.61% 3.26% ~2.00%
It -0.01% 29.19% -7.46% 10.02% 26.57% 37.40% -8.59%
p k= <3000 m -1.35% 103.30% ~5.90% 21.44% 37.18% 65.17% -21.56%
3000 ~3500 m -1.32% 0.26% -3.16% 1.96% 1.16% 1.96% 2.43%
3500 ~4000 m -0.79% 31.03% -10.44% 4.77% 26.20% 14.46% 9.77%
4000 ~4500 m -1.39% 7.50% -9.90% 4.84% -0.78% 8.19% -0.59%
4500 ~5000 m 0.78% 0.08% -4.98% 10.80% 8.23% 5.63% 1.58%
ENGE 3 1 ~10 km? -2.19% -6.46% 1.43% 16.66% 4.23% 14.18% -8.54%
10 ~50 km? -0.40% 16.30% -0.75% 3.79% -3.20% 5.72% 5.43%
50 ~ 100 km? -0.18% ~8.26% -10.41% 21.33% 0.98% ~2.46% ~0.45%
100 ~500 km® 2.20% 0.37% -0.45% 2.14% 23.64% 3.42% -2.55%
500 ~ 1000 km® -1.35% 18.15% -22.80% 29.52% ~5.09% 36.62% -9.23%
1000 ~4500 km? -1.35% 0.37% -0.12% 2.16% 3.43% 3.25% 12.86%
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Fig. 5 Changes of the lake areas at different area level in the Tibetan Plateau
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Fig.6 Tibetan Plateau lakes’ areas at different altitudes
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Fig. 8 Variations of the lake areas in different regions in the Tibetan Plateau
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Tab.6  Correlation between meleoro]og]cal factors and the lake areas
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Fig.9 Spatial distribution of meteorological factors with significant correlation of the lake areas in different watersheds
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Dynamic Change of Lake Area over the Tibetan Plateau
and Its Response to Climate Change

LIANG Bin, QI Shi*, LI Zhiyong, LI Yutong, CHEN Jianhui

(School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract; In order to explore the change of the total area of lakes in the Qinghai0O-Tibet Plateau, in this research
RS and GIS techniques were used to extract the data of the lakes with areas larger than 1 km” in the Qinghai-Tibet
Plateau from 1960s to 2015, and the dynamic changes of the lake areas over the past 50 years were analyzed.
Combined with the relevant meteorological data, it concluded the main meteorological factors affecting the changes
of lake areas through the analysis of relevance and regression. The results showed that; (1) in the overall process
of warming and humidification of the Qinghai-Xizang Plateau, the total area of lakes greater than 1 km® showed a
trend of increase-decrease-accelerate. From 1960 s to 2015, the total area had increased by 9138. 60 km® with a
growth rate of 23.90%. (2) The total area of lakes with areas between 100 ~ 500 km® accounted for the largest
proportion in all lakes in the Qinghai-Tibet Plateau. The total area of lakes at different area level generally showed
an upward trend. (3) Lakes within the altitude range of 4500 ~5000 m in the Tibetan Plateau occupied the biggest
total area, whereas the lakes within the altitude range of 4500 ~ 5000 m and those below 3000 m sea level presented
relatively drastic changes in areas, showing an increasing trend with fluctuation. The lakes within the remaining
altitude ranges generally remained stable. (4) The total area of the lakes in the western and northern Tibetan
Plateau showed an overall growth trend, but in the eastern and southern regions it remained basically stable, and
the changes in the entire area of the lakes in the Qinghai-Tibet Plateau revealed a spatial expansion trend. (5) The
annual mean temperature, annual precipitation and annual evaporation had a significant correlation with the lake
areas. There was a significant correlation between the lake areas and annual average temperature in the border area
of the study area. The lake areas in the central area of the study area had a significant correlation with the average
temperature, annual precipitation, and annual evaporation. The areas of the lakes in the northeastern part of the
study area and part of the central and western regions were significantly correlated with the annual average
temperature and annual evaporation. According to the regression analysis on meteorological factors and the total
lake area, changes in annual average temperature and annual evaporation were responsible for the changes in the
total area of lakes in the Tibetan Plateau. This study fills the research gap on the dynamic changes of lake areas in
the Tibetan Plateau from perspective of long time series and multi-scale, and the lake data obtained in this study

can provide reference to other researchers.

Key words: Tibetan Plateau; lake; dynamic change; climate change



