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Abstract: The Tibetan Plateau is one of the most important high altitude areas on the earth, which is sensitive to global changes.
As the Asia Water Tower, the land surface water resources and their changes of the Tibetan Plateau have an important impact on
the economic and social development of the plateau itself and its surrounding areas. However, under the condition of climate war-
ming, there is less recognizance of the surface water facies shifting and their transformation for components of surface water re-
sources, such as glaciers, lakes, rivers, precipitation and other water bodies. Lakes are the key link of the surface water facies

shifting and water cycling on the Tibetan Plateau. Lake areas are sensitive to precipitation changes of the westerlies and the Indian
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monsoon dominant areas, but the responses of lake area and lake water storage are not always consistent in different regions and pe-
riod. Lake water temperature has obvious response to climate warming, and the changes of lake water temperature and thermocline
depth have obvious influence on the heat exchange of water-atmosphere, thus affecting the regional water cycle processes such as e-
vaporation and precipitation. Due to the increase of lake water storage, the salinity of lakes in the Serling Co area has generally de-
creased since the 1970s. Based on the remote sensing inversion model constructed by the in-situ investigation of more than 60
lakes, it is found that the lake transparency has generally increased during 2000 and 2019. In terms of water balance monitoring in
the big lakes of different supply types, the meteorological and hydrological factors affecting the lake change are quite different. In
the current warm and humid climate state, lakes of the Tibet Plateau will continue to expand. In order to further understand the role
of lake changes in the regional water cycle and climate change of the Tibetan Plateau, it is necessary to fully understand the varia-
tion of lake water storage and their continuous time series, to deeply understand the changes of lake physical and chemical parame-
ters and the effect on heat exchange between lakes and atmosphere, and to obtain more comprehensive and continuous observation
data from the great lake basins.

Keywords ; Tibetan Plateau; lake area and water storage ; water balance; physical and chemical parameters; investigation and ob-

servation
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Fig.1 Distribution of glaciers, lakes and major rivers on the Tibetan Plateau ( Modified from reference [ 13])
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Fig.2 The average annual water storage variations of the lakes with areas great than 50 km® on the
Tibetan Plateau during the five periods of 1976-1990, 1990-2000, 2000-2005,
2005-2013 and 1976-2013 ( Modified from reference [23])
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Fig.3 Water surface temperature ( WST) of the lakes with different types and elevations on the
Tibetan Plateau ( Modified from reference [26])
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Fig.4 Variations of water transparency (SD) of lakes with area greater than 50 km® on the Tibetan Plateau
between 2000 and 2019 ( The size of triangles corresponds to variation values (slope of linear regression).
Upward triangles (94 sites) indicate SD increasing while downward triangles (58 sites) indicate SD decreasing.
Deep blue (54 sites) and dark red (22 sites) triangles mean passing a significance T-test (P< 0.05) ,
while light blue and peach triangles indicate they did not pass the T-test (P>0.05))
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Tab.1 Comparison of water quality parameters of some lakes in the Serling Co area on the Tibetan Plateau

WAL/ (g/L) B /m pH
i RE B2
1976 4E 2017 4E 1976 4E 2017 4 1976 4 2017 4F
[y 18.54 12.45 7.5~8.0 3.0~3.5 9.55 9.6
Lt 0.516 0.434 11.5 8.0 7.0 9.52
kA5 0.261 0.263 — 6.0~6.7 9.9 —
by Uk 40.61 27.69 7.2 4~7 9.6 10.1
FEATHE 28.35 8.29 — — 9.6 9.65
TR Bl — 4.43 — 2.8 — 9.68
SRR 1.99 11.14 — — — 9.87
YN 12.45 13.95 — 2 — 9.78
R 35.90 29.91 6.7 3.25 10.1 10
IR AN 6.93 11.41 — 0.94 8.3 9.3
bk 25.67 31.92 — 2 9.5 9.15
A 16.66 7.51 — 1.9 9.6 9.7

3 HEGRAR K ETFE R SR LR

3.1 WAREBKEFEHHR
YHAREE B T I RS 3 I, R AR 10610 km?, VK1 B34 R 1.7% , vk S &7 i pil
S3 A R T BENE (R 5, RO RER 4> B A1, A A0 I b 1] | 3 RS A5 A | S DK IR s A % 37 45



REFF AREAT HBZ R EERE ARG 94E R 603

KBS R TORE, RPN A K S 40 Hr 22 B, 1971— 2004 4E311], WITE K A 783.23 412 m* 84 F) 863.77
¢ w* BN N 2.37 44 m*/a. Horfr BINA/KEAE 1992—2004 4E 3G RN 3.61 2 m’/a, 5 THA
1971— 1991 4EHYHEJINHH (1.60 14 m’/a) . WIAWFFEITBE N, 50 T e 7K A5 ok T o /K 7= 2 B A28 R 4 45 0 31 o
WA SHMA Y 63.0% F1 61.9% , T vk Rl K FMA A i S HMA B Y 8.6% FIT 11.5% , SR B K 244 LT VA b
SR R BV, SR, PAIIIE 7K R T i S BRI SR AT, R K B B HL 7 A AR T RT3 £ Y TR R
h46.7% , T PK )1 K 3G IRTHIIA SN 45 1 G Y STk 2R 00 /&1 5K 52.9% , S s SR B2 7 R 14 vk 1 | Rl K 3 i
5 T AR QA I G Bk A B RN (% 2) T

T2 PARFEA P R ML (A=B+C, 51 A 3CH[37])
Tab.2 The factors and their variations of water balance of Nam Co drainage basin
(A=B+C, from reference [37])

1971— 1991 4E 5

R 1971— 1991 4F 1992 — 2004 4 1992 2004 4 H
PR EXE, HEANE EEE HERY EREAR  HEHE
(fe.mPra) W% (femPra)  HB/%  (f2mPra)  AEREEBL %

BAME(A) W K (AL) 8.07 27.2 8.47 26.6 0.40 19.1
I T 4 /K A2 3 ( A2) 10.64 35.8 11.22 35.3 0.58 27.6
VKU EmIK (A3) 2.54 8.6 3.65 11.5 1.11 52.8
H ARG (A4) 8.45 28.5 8.46 26.6 0.01 0.5
AR (A) 29.70 100 31.80 100 2.10 100
SIHFES KR I ZE % (B) 28.10 94.6 28.19 88.7 0.09 4.3
A4k (B+C) Bk R (C) 1.60 5.4 3.61 11.3 2.01 95.7
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EBREEIT 10 4FK 9 3, B 20l 75 980 SR SR 3 RIS LT A 2 Kb, s R 45530 ke, vk 1| 7 56
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BTN 2 A0 i 7 R B AL R 0 7% AR R, vK I Aok i s S RE K. R P €0 bRl 180 T 2% R AL 4
D gL rp [ X O T A 4 B R B 4 (CMFD) A I T A K B 0 Az il s R R 3 AT
19792013 4E AR 1A K B M4 B Z ST E5 8. nTRIAE H |, 1979— 1999 4E AT 2000— 2013 44 BE
PRI K JE DN AR T k1 Rl K € MRl 0 11 7K 2 9 4 4 LU A9 43 30 24.6% . 68.0% ,7.4% 1 18.5% |
74.7% .6.8% , BRI, B 7K LA 5 886 K R 6 1 i T 48 B0 s €0 MRS T80 YL 4D 28 19 2 B2 4, o 31 90% LA I, T oK )1 il
IR EAREE BT K B ANA R 7% 2247, 1979— 1999 4711 (8] #h 45 B 4 bR 4ES 1K B 94.3% LAFE R IMTE X TH
FE3E, T4 5.7% KL BEAEWIA P ;107 2000 — 2013 4E I} B kb 25 2 (6 bREE B9 K AU 54.4% 26 R B R H
FE, T 45.6% BI/K S AEITA N .

3 MR IIA TR R A A 2R S (51 A SCHR[39,42])

Tab.3 Statistics on the factors of water balance in the Serling Co drainage basin (from reference [39,42])

) ERRMA R SR
Fif 44 EiEay ALK EARE
IR K Evk)IAz KINAZ KK
1979—1999 4F  skdt/(1Z m?) 5.0 13.7 L5 19.1 1.2
LAl % 24.6 68.0 7.4 94.3 5.7
2000— 2013 4F  skit/ (42 m3) 7.6 30.7 2.8 2.4 18.8
et/ 9% 18.5 74.7 6.8 54.4 45.6
1979—2013 4F  JKHt/ (12 m?) 6.0 20.5 2.0 20.4 8.2
Al % 21.1 71.8 7.1 71.3 28.7

8 3 2 B AT, 1979 — 2013 4530 i) 1) 1 25 A2 9/ NS MR IITA B 5K A STHK A 14.0% , T ) T K Al vk
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Fig.5 The results of the prediction of the average increase in lake area and water level, driven by the
current climatic state and future climate change using the Budyko (1958) "' relationship

and the evaporation-invariant assumption ( from reference [2])
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