J. Lake Sci.(#i#+32), 2019, 31(2): 573-589
DOI 10. 18307/2019. 0225
© 2019 by Journal of Lake Sciences

2000 £ kEHSRMAEARELESEEZNMN KR

B A RAERTT, AR A R R EO0 R E AR
(1: BLFREE TR 2 bR P4 25 B , LA 610059)

(2 BCHRBR TR 2 T AR AR ZEBE , SR 1L 614000)

(32 SRR TR 24 BB} 242 B, LA 610059)

(4:FRERFYB TR, FEEFRKEIM 59801)

(5 JRHHE TR 2B 5 AR TAR2£ I, B#K 610059)

(6 LA HL T 24 A A e U5 -5 SR 98 T, BT 610059)

R R AT O I U AR e o SURR, AR B AR SR BR RO - i P 45 4 5 20/ . L MODIS
MODO9AL FI SRTM DEM Sy %icdia i , 425X T 2000— 2016 417 5 7e5 [ £ AW T AR TF 50 ke (9 WAL L, A PISMAL AT IX
WA 3 ZEAM A AR W) K B BE =T 6T 2000 4F LK 190 T RRAR AR EAT 20, T4 75 03 TR 36 4R Ml , AR
PG ER AR X, VB IR T RO WA T A A S AR E R IO R. R R 5 R ALK F 50 km® 1y
138 IR Sl 3 .2, BT AR Bl 2340.67 km® MK 5204 235,52 km®/a. Hodv, 3R BN Y 67.39% , Z5 45 M )
A 12.32% 20 B A7 20.29% . NI sk 25, SN W sk S T 1 s vk 5 K S S S 25 R DK 9190
YR L, U FAR TR A 25 S R EE AN TR A I o 2 4 sk R s SR T RRK I L K 3, oK R
g FEGRAIRLE =R BRI, 5T R I IR AL Oy 15 R R B WA TRV AL 5 U B R B B B X AR
Stk SRR K AR R 0 AR, ARSI Bk s S i i 1 XWIA Y 3K AL (78.18% ) KA Tl
R AR R K B S B A V IX (66.67% ) , L R /K Bk S 3B Ay 11X (60.78% ) , il B2 PR |48 /K ik 22 18 o i e 420
BTV X (58.83% ) RIS 30 [ /K A3k S22 0 A B 34 A0 T IX(50.00% ) . 373 T ARAR Ah X A A5 Ak mi R 9F 5 26 B, FHE B 1
AR R R 2 11X I DRI DX IIE T AR K A0 S0 A 285, T 2 WA ik 38 00, W1 oo S J 5 IV RV X
T AR ok T A2 K S YIS e 3. BT, AL R B i LA VK 5 Rk Sy SR A R IR A WV, B K e 2 S L
FiE K R AR R S T2 A A IR T A

SRSRIA): TR s WITH TR B A s MODIS ; 18 I

Changes of lake areas and its response to the climatic factors in Tibetan Plateau
since 2000

LV Li', ZHANG Tingbin'** | YI Guihua®, MIAO Jiaqing™*, LI Jingji>®, BIE Xiaojuan' & HUANG Xianglin'

(1: College of Earth Science, Chengdu University of Technology, Chengdu 610059, P.R.China)

(2: The Engineering & Technical College of Chengdu University of Technology, Leshan 614000, P.R.China)

(3: College of Management Science ,Chengdu University of Technology, Chengdu 610059, P.R.China)

(4: Department of Geophysical Engineering, Montana Tech of the University of Montana, Buite, MT 59801, USA)

(5: Chengdu University of Technology, College of Environmental and Civil Engineering Institute, Chengdu 610059, P.R.Chi-
na)

(6: Chengdu University of Technology, Institute of Ecological Resource and Landscape, Chengdu 610059, P.R.China)

Abstract: Plenty of lakes in the Tibetan Plateau are sensitive to climate change and play an important role in the natural of water
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cycle and water balance. Using MODIS MOD09A1 and SRTM DEM as data sources, the lake boundary over 50 km? in high flow
period in the Tibetan Plateau are extracted from 2000 to 2016. The patterns and trends of lake area changes are analyzed in the re-
spects of internal and external flow zoning, main sources of recharge, and the salinity of the lakes since 2000. Meanwhile, combi-
ning with meteorological data in Tibetan Plateau in recent 36 years, according to the meteorological elements zoning of change
trend, the relationship between the lake area changes and the climatic factors is primary discussed in Tibetan Plateau. The main
conclusions are as follows: 138 lakes more than 50 km? are overall tend to expand significantly, with 2340.67 km? increased in are-
a and a growth rate of 235.52 km?/a. Among them, dilated lakes, shrinked lakes and stable lakes are accounted for 67.39% ,
12.32% and 20.29% , respectively. The expansion trend of inflow lakes is significant, while the outflow lakes is less significant.
Lakes with glacier water as the main source of recharge is expanded significantly, so do lakes with surface runoff and river recharge
as main sources. Saline and semi-saline lakes also exhibit a trend of expansion. As for the freshwater lakes, the three types of ex-
pansion, atrophy, and stabilization are relatively balanced. The climate of the Tibetan Plateau presents a warmer and more humid
tendency. Meanwhile, there are distinguished regional correlation between lake area changes and climate change. The results of
change trend zoning of air temperature and precipitation indicate that the degree of lake expansion of Zone [ where air temperature
and precipitation are increasing significantly is greater than that of Zone V where air temperature decreases and precipitation in-
creases. In turn, Zone II with increasing air temperature and precipitation, Zone IV in which air temperature is decreasing and
precipitation is increasing, and Zone Il with increasing air temperature and decreasing precipitation in Tibetan Plateau. The re-
charge of glacier melt water caused by air temperature rise has a significant effect on the expansion of lake area in Zone I, II,
and [l[. In addition, the rate of lake expansion is significantly increasing due to the increase of precipitation. The lake area expan-
sion in Zone IV and V is mainly affected by the increase of precipitation. On the whole, air temperature mainly affects lakes with
glacier melt water as the main source of recharge and precipitation mainly affects lakes with precipitation and surface runoff as the
main sources of recharge.
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Fig.1 Distribution of lakes with an area of more than 50 km? in the Tibetan Plateau
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Fig.2 Comparison of the 138 lakes in this study and the literature [46] results in the Tibetan Plateau
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Tab.3 Lakes statistics of climate change trends zone in the Tibetan Plateau
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Tab.4 Lakes and glaciers area statistics of climate change trends zone in the Tibetan Plateau
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