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Fig. 1 Incoming and outputting sediment, the amount and rate of deposition in Dongting Lake since 1956
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Table 1 Annual incoming flow and sediment of Dongting Lake in different stages
E AR/ kA PR T I Y A
=N pu sk =0 Pk

1956—1966 1332 1524 3126 19 600 2920 5960 16 600 73.5
1967—1972 1022 1729 2982 14 200 4 080 5250 13 000 71.3
1973—1980 834.0 1699 2789 11 100 3650 3840 10 900 73.9
1981—1988 772.0 1545 2579 11 600 2 440 3270 10 700 76.7
1989—1995 615.0 1778 2 698 7 040 2330 2760 6610 70.5
1996—2002 657.0 1874 2958 6960 1580 2250 6290 73.7
2003—2012 493.0 1523 2292 1130 842 1740 226 11.5

1956—2012 833.0 1647 2767 10 400 2480 3620 9230 71.8
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Fig. 2 Erosion and deposition in Dongting Lake before and after the water-impoundment of TGR
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Fig. 3 Relationship between the amount of deposition and Fig. 4 Relationship of sediment concentration between the

incoming sediment of Dongting Lack in recent 60 years Yangtze River and three outfalls of Jingjiang reach
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Table 2 Annual incoming and outputting of flow and sediment in Poyang Lake

R /AL m? AR/ T
geitad Bt . ; NN "
“HT 2 e “HIT Z |
1957—2002 1102 1482 1420 946
2003 890. 4 1404 514 (1760)
2004 650. 4 927.9 299 (1370)
2005 1089 1465 670 (1550)
2006 1193 1564 721 (1410)
2007 749.6 1013 286 (1230)
2008 920. 4 1292 386 731
2009 722.3 1060 293 572
2010 1594 2217 1280 (1590)
2011 641.6 969. 5 402 765
2012 1576 2113 904 (1400)
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=K PR EE KT G AR R % -9.0 -5.4 -59.6 24.9
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Fig. 6 Relationship between incoming sediment and siltation of Poyang Lake in recent 60 years
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Table 3 Total incoming sediment and which from three Jingjiang outfalls before and after impoundment of TGR

B %9?;:ﬂ*ﬁﬂj :I‘\IY%;‘E?)E?&" :fl‘fi#ﬁ‘ﬁﬁj ‘flﬂ[ﬁ?ﬁ*ﬁﬂ/\?ﬁ ?li]f}i‘iﬂﬂi’*ﬁﬁj
GrUb R/t AEB R/ T YNk VIR JENUa VIR PO/ T t
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Table 4 Changes of water level at Lujiao and Chenglingji station before and after impoundment of TGR
U m Bt 1A 2 H 31 9 H 104 1A 12 H
1993—2002 22.23 22.53 23.57 29.13 26.98 24.65 22.85
IR BE W) (RS ) 2003—2012 22.07 22.35 23.77 28.19 25.10 23.67 22.03
Z1H -0.16 -0.18 0.20 -0.94 -1.88 -0.98 -0.82
1993—2002 20. 96 20. 89 21.92 28.90 26.70 24.19 22.01
IRB WL (EALTE ) 2003—2012 21.09 21.22 22.53 28.00 24.82 23.26 21.36
Z1H 0.13 0.33 0.61 -0.90 -1.88 -0.93 -0.65
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Table 5 The flow input Poyang Lake from the Yangtze River in different stages
ER BIEAFR a FIHE R K/ d FEIE AL K E/AZ m? BIFEV> B/ T7 i Y H L %
1950s 8 105 12 214.0 / /
1960s 10 172 30 356.6 2980 29.6
1970s 8 99 25 112.7 313 3.0
1980s 10 194 34 350. 3 2340 24.5
1990s 4 54 10 157.8 850 13.5
2000s 8 109 19 224.7 538 4.6
2003—2012 8 103 17 222.0 529 4.3
2010—2012 2 7 3 6.2 9.6 0.3
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Fig. 7 Flow discharge of Yichang station in flood

Fig. 8

Stage-discharge relation of Jiujiang station before

season whether or not there is TGR and after impoundment of TGR
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Table 6 Changes of water level at Duchang, Xingzi and Hukou station before and after impoundment of TGR
b OB 1A 2 A 3 H 9 H 10 A 11 A 12 A
1993—2002 11.07 11.42 12.37 16. 65 14.39 12.58 11.48
T FE50 (B B ) 2003—2012 9.46 10. 12 11.70 15. 04 12.33 10. 65 9.61
ZA -1.61 -1.30 -0. 67 -1.61 -2.06 -1.92 -1.87
1993—2002 9.80 10. 06 11.28 16. 74 14. 42 12.29 10. 58
T PH (2T k) 2003—2012 8.61 8. 87 10.91 15.16 12.39 10. 50 9.02
Zi4 -1.19 -1.20 -0.38 -1.58 -2.04 -1.79 -1.56
1993—2002 8.74 8.75 9.94 16. 63 14.30 11.96 9.85
10 2003—2012 8.18 8.54 10. 30 15.08 12.25 10. 30 8.70
ZH -0.57 -0.20 0.36 -1.55 -2.05 -1.66 -1.15

. ZEEEWOKEE KGN TEKRTRAIE, “-7 FRKA TR,

THTRGZKI (1~3 H), WK REDE B 8K S R e, ELAR B K SRR R T 2 1l R
UKL T FEIFARER B I ALK B K A T B 2N, HOR AL RS UAR il SRk /A 5%
=K R A RS R (9~ 12 H) , BBFHWIAVLKGE K O FEIE 5 T IS A —2, WX R T HiBe, Ui
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wAKE, R EEEITE D AR R U AR B R R N, FR I AE G Vb R T AV R, LY il 24 e
AR BEHI XS, 2003—2011 4 XA PR ID-F-2 R EE 297 10. 9 em, A ZRIAEE I TR0 2 0P il 29 19 em,
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Sediment erosion and deposition in two lakes connected with the middle
Yangtze River and the impact of Three Gorges Reservoir *
7ZHU Lingling, CHEN Jianchi, YUAN Jing, DONG Bingjiang

(Bureau of Hydrology, Changjiang Water Resources Commission, Wuhan 430010, China)

Abstract; As the largest freshwater lakes in China, the Poyang and Dongting Lakes enter a complicate coupling with
the middle reach of Yangtze River, which plays a significant role in flood control and eco-environment protection.
Based on the field flow-sediment and topography data, the leading factors to the characteristics of sediment erosion and
deposition in both Lakes have been studied, of which the Three Gorges Reservoir is highlighted. The results indicate
that the rate of siltation in both Lakes shows visibly slowdown to occasional erosion in the recent decade. The decrease
of sedimentation rate in Dongting Lake is basically induced by the reduction of incoming sediment due to the operation
of Three Gorges Reservoir, while the erosion dominated in Hukou reach of Poyang Lake is mainly caused by excessive

sand mining rather than the Three Gorges Reservoir which still remains uncertain.

Key words: sediment erosion and deposition; human activities; Three Gorges Reservoir; Dongting Lake;

Poyang Lake
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