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Fig. 1 A sketch map for the conjoint reach of

Lancang-Mekong River
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Tab. 1 Mean monthly sediment concentrations at Jiuzhou, Yunjinghong and Chiang Saen hydrological

stations in Lancang—Mekong River

Aty 1987-1992 1993-199%6 1997-2003 1987-2003
15 P10 37 R = - S| AN 105 8 TR (= - L2 DA D105 8 (= S| CA N 105 8 R ¥

1 0.04 0.18 0.15 002 0.14 0.09 0.04 0.17 009 0.03 0.16 011
2 0.04 0.14 0.11 0.06 0.16 0.06 004 0.11 005 0.05 0.14 0.07
3 0.35 0.29 0.08 0.23 0.52 0.03 0.07 0.12 007 022 0.31 0.06
4 0.19 0.41 013 017 0.47 022 013 0.17 008 0.16 0.35 0.14
5 0.29 0.87 031 034 0.99 024 030 0.73 027 031 0.86 0.27
6 0.89 2.38 051 056 178 048 092 113 030 0.79 176 0.43
7 146 3.02 103 152 2.47 067 164 197 063 154 248 0.78
8 145 2.79 132 150 2.38 059 146 1.92 057 147 2.37 0.83
9 0.76 2.55 091 0.77 1.85 059 103 1.96 054 085 212 0.68
10 0.38 1.96 0.86 0.5 127 039 016 1.00 030 023 141 0.52
11 0.03 0.80 038 0.02 0.77 019 004 0.88 024  0.03 0.82 0.27
12 0.03 0.31 0.22 0.01 0.39 0.12 0.02 0.25 0.13 0.02 0.32 0.15
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Fig. 2 Plots of annual distribution properties of suspended sediment concentrations from Yunjinghong and
Chiang Saen hydrological stations, conjoint reach in Lancang-Mekong River
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S = 2 S cosO. Tab. 2 Unevenness of annual distribution of sediment concentrations at Jiuzhou,
' i=1 Yunjinghong and Chiang Saen stations on Lancang—Mekong River
12
_ . I B S S
S, = 21 S, sin, €) M3 ARG RN M A R
1987~1992 3.575 2.875 2.817 0.439 0.3259 0.3562
1993~1996  4.076 2.528 2.450 0.479 0.3222 0.3208
1997~2003  4.106 3.902 2,521 0.530 0.3516 0.2991
1987~2003 3.875 2.722 2.581 0.486 0.3576 0.3313
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Sd D . Tab. 3 Concentration rate of annual
. ’ distribution of sediment charge at Jiuzhou,
Sd =g 2 S Yunjinghong and Chiang Sae‘n stations on
) P Lancang—Mekong River
I B |EEA DI - <7 R 3
D = arctg(S,/S,) (5) 1987-1992 0220 0.463 0.764
( 5) V 1993~1996 0.170 0.349 0.426
’ ’ 1997~2003 0212 0.606 0555
D 1987~2003 0.186 0.463 0.613
’
4 — .

Tab. 4 Concentration period of annual distribution of sediment charge at Jiuzhou,
Yunjinghong and Chiang Saen stations on Lancang—Mekong River

I Bt T Sustiskuh Tk
° S SeORMk ARl SeRRMr SRR SPRH
19687~1992 1924 7 112-13[1 2048 7242501 2174 8J1 7811
(3, 1993-199%6 1896 7/1910H 192 7JJ19-20H 2031 7J]23-24 [
4) 19972003 1920 7 1-12F 2112 81230 2090 7/ 29-30H
19687~2003 1905 7 /110111 2048 7/124-25[] 2115 8J] 2301
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Tab. 5 Variation range of annual distribution of sediment charge at
Jiuzhou, Yunjinghong and Chiang Saen stations on Lancang—Mekong River

B Sr Sa (kg/m’)
, 1H 3 AR £ SR |SEA D R ¥ S
1987~1992 732 21.90 16.12 144 2.87 1.23
1993~1996  75.8 17.79 19.87 1.50 2.32 0.63
) 1997~2003 818 17.54 12.96 1.60 1.85 058

(23, 24 1987-2003 718 18.15 13.18 1.50 2.34 0.76
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Impacts of Dam Constructions on the Annual Distribution of
Sediment in Lancang—Mekong River Basin

FU Kaidao, HE Daming, CHEN Wu, YE Changqing, LI Yungang

(Asian International Rivers Center, Yunnan University, Kunming 650091, China)

Abstract: Annual distribution characteristic of river sediment concentration is closely related
to climate change and anthropogenic activities and directly affected by the process of
hydraulic resource development in the Lancang-Mekong River basin. Using monthly
suspended sediment concentrations in 1987-2003 at the three hydrological stations, Jiuzhou,
Yunjinghong and Chiang Saen stations, on the mainstream of Lancang-Mekong River, the
uneven distributions coefficient, the concentrated rate and period, and the range of variation of
annual distribution characteristics of sediment concentrations at the three stations were studied
and then the responses of these characteristics to the progress of upstream dam constructions
were analyzed. The research results show that: (1) Annual distribution of sediment
concentration at Jiuzhou hydrological station agrees with the variation trend of local climate
changes, its uneven distribution coefficients (AUDC) increased at the studied period and
maintained the characteristics of natural river; AUDCs at Yunjinghong and Chiang Saen
stations seemed to be affected by anthropological activities such as dam constructions rather
than climate changes, however, sediments of two downstream stations responded differently to
the dam constructions. AUDC at Yunjinghong station decreased from the periods of
1987-1992 to 1993-1996, then abruptly increased during 1997-2003; while AUDC at Chiang
Saen took on a trend of moderate decreasing in the whole period. (2) Rates and distribution
periods of sediment concentrations at Jiuzhou station almost kept stable during the studied
period; but those at Yunjinghong and Chiang Saen changed evidently, their distribution
periods delayed asynchronously during the dam construction processes (1987-1992,
1997-2003), in the period of Manwan dam construction, distribution periods at Yunjinghong
station delayed 5-6 days, while Chiang Saen delayed almost half a month, and in the
Dachaoshan dam construction, delayed period at Yunjinghong station was longer than that at
Chiang Saen. (3) Relative and absolute ranges of sediment variations at Jiuzhou station both
increased against the time phases; those at Yunjinghong decreased, while relative ranges of
sediment variation at Chiang Saen decreased in the earlier years then increased later, but
absolute range was decreasing all the time. Different responses of annual distributions of
sediment concentration at three hydrological stations to dam constructions indicate that their
driving factors of sediment variation are absolutely different. These discoveries of annual
distribution characteristics of sediment concentrations present new scientific evidences for
assessing the impacts of dam constructions on upstream and downstream sediment change as
well as its transboundary effects.

Key words: distribution of suspended sediment concentrations; hydropower cascade
development; Lancang-Mekong River; the longitudinal range-gorge region (LRGR)



