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Table 1  Characteristic values of large-scale reservoirs on mainstream of Yangtze River and its major tributaries

KEE ER EHER LEOW FHARE SE0N FHRY  SEON

AR s sgw OE St W% EAm W% BT wele S CRLHE
SWE 158 . 100 4510 45026+ 1981 4 ¥ K & &,
. 1989 3% T.
_ 2003 4 —H1E K &
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LT 21.4 - GV 2.71 31.3 158 32.1 1223.0 47.9 1983 4E & K K Ha,
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Fig.1 Changes of sediment loads with time and distance in river channel below a large reservoir

4 REUK X i I8 v i 5% i
HE B L R AR B 1956 - 2007 EHRKARBAHY R NERMELE 2,4

61



B A 0 B B e 1) AR A L 3

£ 1400 BFRiidh 1992
; 1998 60 - Juwkus

sob 1976

40 F \ 1996

40t 207
20} 1or
O 1 J 0 L 1 1

0 2 40 60 80 0 10 20 30 40

N

B\
g
B\

FKEB R/ TLEHR FARBRU/TZFAK
& 30 - WHY 4;-: 14 - EREYS
¥ g 12+ 1984
B
w10 2001
2 s
iy
6f
4
ot
i 0 1 J 0

0 20 40 60 0 10 20 30 0 5‘0 1 (I)O i ‘50 2(‘)0 2‘50
FARBRBRU/TALF X HEXKB R/ TIZFTH K FKRERV/ TR

B2 €ITILHEFETFXRMBON 1956 -2007 E£HEHFEABRMEDLRNRRAL

Fig.2 Double accumulative curves at controlling stations on mainstream of Yangtze River and its four major tributaries
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Fig.3 Variation of annual water discharges and annual sediment fluxes at controlling

stations on mainstream of Yangtze River and its four major tributaries
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Table 2 Comparison of mean anuual water discharges and annual sediment yields at Panzhihua

Pinshan hydrological stations on Jinsha River between periods of 1988

- 1998 and 1999
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BN, RV L K EEREUR , K BE X 2 AR SRS B O O R AR R, M LU R MR K, S BRFKEE
1991 4F “ B, 1992 5, WRHMA F RNy MRS, BY#— S mo (8 2.3), L
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Effects of large-scale hydropower reservoirs on sediment loads in
Upper Yangtze River and its major tributaries

ZHANG Xin-bao'*, WEN An-bang', D E Walling’, LU Xi-xi*
(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences,Chengdu 610041, China;
2. State Key Laboratory of Environmental Geochemistry , Institute of Geochemistry ,Chinese Academy of Sciences, Guiyang 550002, China;
3. Department of Geography and Archaeology ,Exeter University , Exeter EX4 ,4RJ,UK;
4. Department of Geography, National University of Singapore ,Singapore)

Abstract: The mechanics of trapping sediments and detaining floods to reduce flood discharges and sediment-
carrying capacity by large-scale reservoirs on main streams is illustrated. Three patterns of sediment yield
variation with distance and time in the river channels below reservoirs under conditions of little, limited and
large sediment recharge from the downstream watershed are shown in this paper. By analyses of runoff and
sediment yield changes after construction of large-scale reservoirs on main streams, it is suggested that
construction of those reservoirs was an important driving force of sediment yield reductions since 1990s in the
Jinsha and Jialing Rivers and since 1980s in the Wujiang River as well as of sediment load fluctuation since
1970s in the Minjiang River. The annual sediment yield during the period of 1992 —2002 decreased by 28. 2%
of the yield during the period of 1956 — 1992 and the reduction was mainly contributed by the sediment yield
reductions of the Jialing and Jinsha Rivers since 1998. The annual sediment yield at Yichang station during the
period of 2003 — 2007 decreased by 82.2% of the yield during the period of 1992 - 2002 and the rapid
reduction since 2003 was no doubt caused by the Three Gorges Reservoir.

Key words: Upper Yangize River; major tributaries; sediment load; large-scale hydropower reservoir
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