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Remote sensing monitoring of the lake area changes in the Qinghai-Tibet Plateau in re-
cent 40 years
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Abstract; Based on RS and GIS technology, remote sensing images including MSS, TM, ETM and topographic maps are visual in-
terpreted to get the areas, positions and changes of the lakes with the area above 10 km? in the Qinghai-Tibet Plateau in 1970s,
1990s, 2000s and 2010s, respectively. The patterns and trends of lake area changes are analyzed in the respects of regions, area
scales and altitude scopes, respectively. Meanwhile, combining with the climate change of the Qinghai-Tibet Plateau during the
period of 1972—2011, the main reasons of the lake area changes are discussed. The main conclusions are as follows; (1) There
are 417 lakes with area above 10 km? in the Qinghai-Tibet Plateau. Most of these lakes have an area less than 100 km? and most of
them are located in the western region. Seen from the altitude distribution, most of them were concentrated in the range of 4500—
5000 m above sea level. (2) In recent 40 years, the increasing numbers and the areas of these lakes in the Qinghai-Tibet Plateau
present an evident expansion pattern, with more evident expanding in the period of 2000s—2010s. As for the regional differences,
the changes of these lakes in the eastern and southern regions are slighter than those in the northern and western regions. Small
lakes with the area less than 100 km? had larger changes. Lakes with the altitude below 4000 m above sea level had larger changes.
(3) The climate of the Qinghai-Tibet Plateau presented a warmer and more humid tendency in recent 40 years. It is obviously that
climate change has a significant influence on lake area changes. According to the analyses, precipitation change seems to be the
main reason of lake area changes in the Qinghai-Tibet Plateau.
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Fig. 1 Distribution of main lakes and meteorological stations in the Qinghai-Tibet Plateau
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Tab. 1 The selection of RS images and topographic maps
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Tab.2 The numbers, areas and elevations of different groups of lakes in the Qinghai-Tibet Plateau

- AR/ TR B e SR W5 B e B
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JbER 29 3337.87 X<100 340 11197. 11 Y<4000 30 7223.07
B 62 9925.92 100 < X <500 64 13634. 84 4000 < Y=<4500 66 5642.86
F 24 2450. 66 500 < X <1000 10 6408. 82 4500 < Y<5000 275 23886. 64
PR 302 23392.21 X > 1000 3 7865. 89 Y >5000 46 2354.09
JsrS 417 39106. 66 417 39106. 66 417 39106. 66

WA T AU BIF S I B AL A - 24 .

3.2 WiAER TN AEEE R ERERFE

AT 40 AF YA T AL AL S A S AN AT 2 7. O T i — 2 S AT AT 40 AR R I T T AR AL Al A 22 Sk
R, HRAJ B BT IAR B0 2 bR , A5 WFE I BN 2 2R A S AR AL R I SE T 51 T3 3.

ANMER 3T 40 AF R T R IR A SR L S AR B K e, R S 7 2000 — 2010s 1], 9
SRIC A R Z. TR T ARAL (Y 22 S PEAREAE b G0 3 DX A I B A b i SRR BRI 20, BT 40 4R ARk
RN W] S sk R AR 205K P AR R EMA Tk -2 T S 40 AR B FRZE A Ik Y



FHHE 40 FFH RS R G BAREAE RS 541

80° 90° 100°

1 40°

tl{z _ ¥ 4
P12 757 e SR 40 AR A T AR Ak
Fig.2 Lake area changes in the Qinghai-Tibet Plateau in recent 40 years
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Tab. 3 Statistics of lake area changes in the Qinghai-Tibet Plateau in recent 40 years

T B

oy IEhniE
1970s— 1990s 1990s—2000s 2000s—2010s 1970s—2010s
s Bk 2.54 2.90 16.47 22.89
b 10.72 -5.84 70.52 77.78
IR -3.73 0.25 6.68 2.95
2R -0.67 4.26 -5.36 -2.00
ik 4.84 5.10 16.36 28.21
A BE X/ km? X<100 7.02 10.91 28.67 52.73
100 < X<500 2.82 -1.01 16.01 18.09
500 < X<1000 -0.99 0.69 7.90 7.58
X >1000 -0.48 1.01 6.71 7.28
WA BL V/m Y'<4000 3.00 -3.61 28.46 27.54
4000 < Y<4500 3.36 3.83 5.10 12.79
4500 < Y<5000 2.57 4.31 16.97 25.15
Y >5000 -1.03 6.58 5.26 11.03
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Tab. 4 Statistics of lake area changes and climate change in the Qinghai-Tibet Plateau in recent 40 years

s T/ (C/a) P/ (mw/a)  ETBH/(mm/a)  Arf#v/a~ WA ERAELE/ %
JSErN 0.038 ** 0.809 ** -1.215* -0.006 ** 22.89
B[ 0.057 * 0.498 ** —-4.102* -0.159 * 71.78
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Fig. 3 Standardized lake area and accumulated anomalies of T',P,ET,

and Al of the Qinghai-Tibet Plateau in recent 40 years
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