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Fig.2 Areas of 7 types land use in the Lancang River basin for 1980, 2000 and 2015 and its shift changes
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Fig.3 Cumulative storage capacity of hydropower projects on the mainstream and tributaries of the Lancang River basin
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Fig.4 Historical variation and the trend significance test of temperature and precipitation in the Lancang River basin from 1961 to 2020
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Table 1 Variation trends test of temperature and precipitation for typical meteorological stations in the upper,

middle and lower reaches of the Langcang River basin

. iR [ 7k
X 35 il
fifiln] %/ (C/(10 a) ) UFK & i) %/ (mm/ (10 a) ) UFK fii
e E il 0.16 3.77 4.84 0.62
ri R 0.44 7.36 -0.73 -0.33
T e 2 0.41 7.32 -25.10 -1.51

GtARERN, B, TEECHIESE 3 Nl 24T IRk 5530y 483.2, 633.4 Fl 1 488. Imm, ||
T ) B AR AR U AR BRI AE 10 C RN, T PSS A RIE A 18,5 °C, T BUFEY 2 A~k
Mo R ATLAEH, 1961—2020 4F 3 w9l 2 R AT, v R ARt 0 SEL S sl e 1 Pk s 2 B
K, ¥ 0.4 C/(10 a) ; BEEKWFEARPREEKRE, LlifE ARy 2R B EE S, b T 2
ARG K B R BAE B E A S, Hoh, U SR R K, 200 -25.10 mm/ (10 a)
2.2 TURBETERIETRIESME

TR 6 T R Sl 2 A AR RN 381.6 mm, ASALIREE F LR Rk E — e stk B 5(a) 4y
TR VLA Sk 1961—2020 4RSI AR L i T B RS AR, SR M-K R D7 v 2 T A AR T AR
HEHE B EE(E S (b)),

HE S (a) PTLAA . Fesm kol SEIAR e 2000 4F 2 Rif A F R0 s 32, Hidr, 20 40 60 4FAR 7K 2 fh
F, ZHAEMETEZHHME; 2000 F2 )5, BREMS R, JAH 2001 45, 2004 4, 2007 451 2017 4F 4



318 KoBoE Bk R 535 %

200 - 11000 4.
150 800 =
100} £ 2r ~w
é sl 600 ;“f{:
B 400 -
= e
50 =
1% 200 pg
%2 -100} e
¥ 50l m PE— RN 0 &
-200t 4-200 L
1960 1970 1980 1990 2000 2010 2020 1 2 3 4 5 6 7 8 9 10 11 12
AE oy H by
(a) SEARDEHEF SO RS e (b) Aty m

K5 VRV ARk 1961—2020 4F S A% i ik 1 1 K G SRR AR AR ) S AR AT ik A2 i 4tk 2
Fig.5 Measured annual runoff anomaly and its cumulative process as well as trend significance of month runoff

for the Yunjinghong station on the Lancang River from 1961 to 2020
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Fig. 6 Intra-annual distribution of changes in measured runoff of 2009—2013 and 2014—2020 relative to baseline of
1961—2008 for the Yunjinghong station on the Lancang River
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Table 2 Impacts of climate change and human activities on runoff change at Yunjinghong station on the Lancang River
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Fig.9 Impacts of climate change and human activities on inter-annual runoff distribution at Yunjinghong station
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Fig. 10 Relationships between precipitation and runoff in different periods in the Lancang River basin
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Impact of environmental changes on variability of outlet hydrological process of
the Lancang River basin*
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Abstract: Environment change alters hydrological thythms and affects utilization of water resources for a river basin.
The Lancang-Mekong River is a transboundary river in Southeast Asia originated in the Southwestern China. It is of
significance to scientifically quantifying runoff change attribution of the Langcang River for supporting water benefits
share between countries which the Lancang-Mekong River runs across. Based on the recorded runoff data series from
1961 to 2020 gauged at the Yunjinghong hydrometric station on the Langcang River, the variability characteristics of
runoff series and the impact of climate change and human activities on runoff change as well as its seasonal distribution
were investigated by using statistical methods and hydrological simulation methods. The results show that; (D The
measured annual runoff at Yunjinghong station showed a significant decrease trend from 1961 to 2020, with an
increase in runoff during the period from January to May and a decrease in runoff in period from June to December.
The abrupt change of the measured annual runoff series was occurred in 2008. (2 The RCCC- WBM model performs
well for monthly natural discharge simulation in the baseline period of 1961—2008 with relative error of less than
1.0% . The simulated natural annual runoff in the human- disturbance period of 2009—2020 is about 371. 8 mm,
which is 6. 8% less than that in baseline period. The reduction is induced by climate change. 3 Reservoirs
construction and operation is the utmost human activity in the Langcang River. Human activities are the main reason
of runoff decrease in the reservoir impoundment period of 2009—2013, while climate change is principal driver of
runoff reduction in in the reservoir operation period of 2014—2020, which contribution is about 61.7% of total runoff
reduction. (@) The reservoirs operation makes runoff decrease by 44.3% in flood season from June to November and
increase by 134. 3% in dry season from December to May for period of 2014—2020. The regulation function of
reservoirs on the Langcang River for decreasing flood discharge and increasing low flow has been guaranteeing security

of water supply and flood control for the middle and lower reaches of the Mekong River.

Key words: climate change; human activities; runoff; RCCC-WBM model; attribution analysis on runoff change;

Lancang River basin
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