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Fig. 1 Geographical location of Ranwu Lake and its drainage basin
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Fig. 2 Change of climatic factors in Ranwu Lake Basin during monitoring period in 2015
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Fig. 3 The relationships between water levels and runoff of input rivers and outlet of the Ranwu Lake
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Tab.1 The water storage changes of the Ranwu Lake during monitoring period in 2015

st ] W (km?)  KAAIRTE L m) KA ZHE bR (m) AT 2RI (10° m?) 7K A1k (10° m?)

4H9H 15.1 0 0 0 0

5H10H 15.1 +0.10 +0.10 +1.51 +1.51
6H24H 20.3 +1.04 +1.14 +18.34 +19.85
9H10H 20.3 +0.09 +1.23 +2.03 +21.88
10H25H 17.0 -0.93 +0.30 -17.32 +4.56
11 H24H 16.8 -0.20 +0.10 -3.38 +1.18

R2 ARLHREEEST. SOTARKEHSE
Tab. 2 Area of elevation zones and the mean hypsometric elevation in the Ranwu Lake basin

FAli EEREEm) AR SR (m) TR AR (%) o) T SRR AR L (%)

1 3883~4349 261.52 4155.65 13 6.2
2 4350~4599 236.72 4484.14 12 10.6
3 4600~6342 1481.24 5115.5 75 19.2
B 3883~6342 1979.48 4929.78 100 16.4
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Fig. 6 Simulated result of total and glacial melt runoff in the Ranwu Lake Basin using SRM Model and

their comparison with in situ surveyed total runoff
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R3 ARLH2015 ERNANRRERIMEHZTEN

Tab. 3 The runoff seasonal change of input rivers of the Ranwu Lake during observation period in 2015

HRGAT i ET FOAS TR ARTRE TR AR IR WAk R Rk AR

I (10°m%) (10°'m3) (10'm?) (10°'m?) (10°m?)  (10°m?)  (10°m?) (10°m?)  HBil(%)  Hefl(%)
4/09-5/10 0.17 0.02 0.05 0.04 0.01 0.13 0.40 +0.02 2.38 30.96
5/11-6/24 1.65 0.16 0.65 0.26 0.02 0.62 3.18 +0.18 0.56 18.45
6/25-9/10 6.21 0.59 1.52 0.77 0.05 1.93 11.05 +0.02 0.45 17.43
9/11-10/25 1.83 0.19 0.41 0.23 0.01 0.27 3.11 -0.17 0.34 9.18
10/26-11/24  0.26 0.03 0.07 0.10 0 0.10 0.59 -0.03 0 17.86
sSan 10.12 0.99 2.70 1.40 0.09 3.04 18.33 +0.02 0.49 16.58

SRIT IR N TC K Bl RN , TR0 R BRAl i R K RNA AR T . AE 2015 SERG TN, &
2R FEM AT 2.7x10° m?, SRFEMATE 1.4x10° m3, FE/KENA ) B AR M AN Y
B IYA T IEANA T B 21%. @) FEK—VK)INEKIR GANAR . il H R A 40 km AMIARE
SECAR VRS B VK T B Rl K DL RS I R R K AR o A6 2015 40030y, il H o) i B
259470.99x10° m®, ARG LY T E AN 1Y 5%

(3) HAbES  BRIBTEFEAK . 4 5 EBARIRAN, SRS EGE A — 2 AL A /N
FUBTH RAR AN AR o ARIEK P A, e H AT 2 M5 7 UL s 1]
WAL A 3.04 X 10° m?, (FIVARAMNA R 16.58% .. H A SE—BiAbA S tbim, 4
R Z M BB ANA 1 30.96%

512 HEMNEHAKERESFTHT (1) WimzER  SRILIHI 2015 AW s 18] N 1 25 &
BAEEN0.14x 10° m?, (HA4ER TR A 1%, 28K SHHK K A7 52 0 A 5 13408

(2) Wi E A WIE, 20154E4 HOH-11 H24 H, i~ 18.33 x
10° m*, H s —B B it 0.40 x 10° m?, 5 BB o 3.18 x 108 m?, 48
BB I N 11.05 x 10° m3, SEPURY B o 3.11 X 10° m?, 2 T Be i i
$70.59 x 10° m?,

5.2 EF SRM =R HKE F1&

JE A2 A LI P83 T 7K e S A A DX O AN [RI AN TR B AN i 5 A — e N AL
R B SRM AR IR IR X 43K 1 Rl /K RN A R KRS . Fe 4 TR 25 T SRM AR RIS ZE &
SRR A 2] A AN TR] 25 DR AE XL P AN [T B B SR 2 i by aed A 1 A8 4 o

RS R B, P0G b s S ANS 1 54% . HA s —Br B, vkJI#h
25 5 RANA I 34%; 55 BB, VKITRIK T RMA 1 39%; 55 =B Bk oK 5 kb4
1 60%; 5 IURT Bk K 5 RbA R 63%; 5 LB B ok Rl K 5 AMA R 1%,

x4 AE#2015 ERNNEBAKER X FE

Tab. 4 Water balance of the Ranwu Lake during observation period in 2015
WK ZRROkE BNAfE O BUKRIE BRI R [

Fisf 1]

(10°m?) (10°m?) (10°m?) (10°m3) (10°m?) (10°m?) 7 (%)
4/09-5/10 0.01 0.02 +0.02 0.15 0.28 0.40 34
5/11-6/24 0.02 0.03 +0.18 1.31 2.06 3.18 39
6/25-9/10 0.05 0.06 +0.02 6.66 4.42 11.05 60
9/11-10/25 0.01 0.02 -0.17 1.87 1.07 3.11 63
10/26-11/24 0 0.01 -0.03 0.06 0.51 0.59 11

Bt 0.09 0.14 0.02 10.06 8.34 18.33 54
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Fig. 7 Prediction of glacial melting in the Ranwu Lake Basin
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Seasonal variations of water balance and supply process based
upon discharge monitoring in Ranwu Lake of Southeast Tibet
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Abstract: The Tibetan Plateau boasts the greatest lake group in the Asian continent, where the
lakes respond sensitively to climate change. For the exorheic lakes, the area changes based on
remote sensing data are insufficient to reflect their responses to climatic changes. Water
balance analyses of these lakes are needed for understanding the hydrological processes of lake
basins and their relationships with climate changes. In this paper, we use the hydrological and
meteorological monitoring data in the Ranwu Lake Basin from April to November in 2015 to
examine the relationship between water level and runoff and reconstruct flux process line
according to continuous water level data. Together with the snowmelt runoff model (SRM)
simulation, we analyze the water balance process and its seasonal changes of the Ranwu Lake.
The result shows that the total water yield inputted into the lake during the monitoring period is
about 18.49x10° m?, and that the glacial melt water is about 10.06 x10° m?, accounting for more
than 54% of the lakes' supplies. Precipitation and evaporation of lake water surface and the lake
water storage change have only slight effects on the process of lake water balance.
Replenishment of the lake water is clearly seasonal as it depends on rainfall. Under the
influence of southern branch of Westerlies, the Ranwu Lake area witnesses high precipitation,
which is the main supply source in spring. Due to temperature rise in dummer and early
autumn, a large amount of glacial melt water is a dominant factor of the water balance of this
lake. With the temperature rise in the future, glacial melt water will occupy higher proportions
in the total supplies of the lakes in this area. It will conduce to the speedy rise of the glacial
lake level and lead to potential hazard risks.

Keywords: southeast Tibetan Plateau; Ranwu Lake; SRM; water balance; seasonal change;
glacial melt water



