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Tab.1 Runoff and sediment in and out of the Dongting Lake in history
(10%m®) (10%)

«C ) (%)
1951—1958  1592.5 1732.6  310.4 3635.5  21414.4 4126.9 25541.3 6714.4 18826.9 73.7
1959—1966  1338.4 14749 2214 3034.6  19057.5 2836.9 21894.4 5412.5 16481.9 75.3
1967—1972  1021.6 1728.7 2313 2981.7  14109.0 4082.5 18191.5 5263.3 12928.2 71.1
1973—1980  834.3 16988  255.8 2788.9  11079.4 3665.6 14745.0 3838.8 10906.3 74.0
1981—1998  697.1 1701.4  316.0 2714.5 9384.9 2333.3 11718.2 2917.9 8800.2 75.1
1999—2002  625.2 1815.5 373.0 2813.7 5660.2 1164.7 6824.9 2030.0 4794.9 70.3

2003 568.7 1754.0  362.0 2684.7 2050.1 1176.0 3226.1 1750.0 1476.1 458

2004 524.3 1499.0  306.0 2329.3 1443.4 913.4 2356.8 1430.0 926.8 39.3

2005 643.3 1511.0  261.0 2415.3 2393.0 640.4 3033.4 1590.0 1443 .4 47.6

2006 182.6 1597.0  207.0 1986.6 162.0 1026.4 1188.4 1520.0 -331.6 -27.9

2007 543.6 1405.0  208.0 2156.6 1329.9 815.3 21452 1120.0 1025.2 47.8

2008 528.7 1512.0  213.0 2253.7 732.7 790.6 1523.3 1740.0 -216.7 -14.2

2009 444.9 1346.0 199.6 1990.5 827.0 373.4 1200.5 1670.0 —469.6 -39.1

2010 566.0 1817.5 2013 2584.8 928.0 1249.3 2177.3 2620.0 —442.7 203

2011 276.2 1027.5 189.7 1493 .4 148.4 201.2 349.6 1460.0 -1110.4 -317.6
2003—2011  475.4 1496.6  238.6 2210.5 1112.7 798.4 1911.2 1655.6 255.6 13.4
1951—2011 911.12 165539  255.9 2822.38 11453.24  2678.26  14131.49 3849.97  10281.53 72.76
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Fig.2 Water and Sediment double cumulative curve of Dongting Lake
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Tab.2  Annual distribution coefficients of runoff and sediment transport during 1994—2010 in Jingjiang River at Sankou Section
(where three rivers outlets are located), Sishui (four local tributaries to the Dongting Lake, namely Xiangshui, Zishui, Yuanshui and
Lishui rivers), and Chenglingji (a major outlet of Jingjiang River to Changjiang (Yangyze) River)

1994 3.981 1.806 1.745 5.058 3.154 1.793
1995 4.314 2.338 2.147 5.147 5.962 1.519
1996 4.669 2.947 2.903 6.057 7.251 2.383
1997 5.171 1.486 1.672 7.316 2.950 1.607
1998 5.355 2.281 2.253 6.155 4.569 2.558
1999 4.743 2.739 2.948 5.926 4.714 2.494
2000 4.198 1.868 1.563 5.201 4.281 1.653
2001 3.939 2.200 1.598 4914 5.537 1.666
2002 4.722 2.181 2.244 6.611 3.913 1.786
2003 4.674 2.572 2.034 6.366 6.542 2.348
2004 3.860 2.472 2.248 7.727 5.825 2.433
2005 4.100 2.600 1.851 6.326 5.800 2.619
2006 4.893 2.088 2.010 10.032 5.748 2.410
2007 4.603 1.853 2.148 5.968 4.837 2.051
2008 3.957 1.655 1.718 6.595 4.233 2.184
2009 4.942 2.249 2.101 8.389 4.019 2.603
2010 4.788 2.732 2.225 7.193 4.860 3.271
2 , , C,
, 5.355 1998 3.360 2004
, , C, 10.032
5 2006 4.914 2001
1994—2010 C, ,
1997 1998 , 2000 3
20 90 ,
, 2003 6 1 ,
C » G 135—139m , ,
1994 5.058 2010 7.193, 2006 ,
, 2006
(Dai et al, 2008; , 2008;
, 2008), 3.1
, 3.1.1
, , 1996 ,
2003 , 7.251
6.542, 987x10°m?/a,
C, 2003—2011
, , 475x10*m’/a, 52%;
2003 , 32.0%
, 12.0%( 3) ,
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Tab.3 Runoff(x10°m®)and split ratio(%) at Yichang Station and Sankou Section (see caption of Table 2)
(><10°m’) (%)
1951—1966 4404 510 208 690 1408 11.6 4.7 15.7 32.0
1967—1972 4164 445 186 390 1022 10.7 4.5 9.4 24.5
1973—1980 4301 428 160 247 834 9.9 3.7 5.7 19.4
1981—1993 4414 395 139 201 735 8.9 3.2 4.6 16.7
1994—2002 4268 336 123 158 616 7.9 2.9 3.7 14.4
2003—2011 3967 282 90 104 475 7.1 23 2.6 12.0
, 1951—1966 ,
690x10°m?/a, 2003—2011 ) ( 3),
104x10°m*/a, 84.9%; ,
15.7% 2.6% 5—6 , 8
, 2003—2010 ,
, 205d
, 2><10'm’/s  3=10m’/s 147d 180d  260d, (1994—2002 )
5 0.91m ,
0.79m 1.82m  1.55m 2.45m 2.03m 14d  7d , 2006
40a , 2 ,
10°'m*/s  3><10*m’/s , 269d 206d 235d 336d
250m’/s  780m’/s  320m’/s 1—4 11—12 ,
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Fig.3 Trend of no-flow days in Sankou Section of Jingjiang River
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Fig.4 Process of sedimentation in Dongting Lake from 1951 to 2011
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Fig.5 Results of BP network fitting on annual amounts of runoff and sediment
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Tab.4 Changes in runoff and sediment out of the Dongting Lake after the Three-Gorges Reservoir operation
(><10°m?) (><10%)
(a)
1 2685 2685.81 0.81 1750 1750.17 0.17
2 2329 2329.42 0.42 1430 1427.52 -2.48
3 2415 2413.63 -1.37 1590 1588.99 -1.01
4 1990 1991.55 1.55 1520 1519.61 -0.39
5 2094 2095.05 1.05 1120 1122.10 2.10
6 2256 2256.80 0.80 1740 1740.52 0.52
7 2018 2018.65 0.65 1670 1667.04 -2.96
8 2799 2799.06 0.06 2620 2619.93 -0.07
9 1475 1475.20 0.20 1460 1462.34 2.34
10 1663.20 1191.95
11 1906.30 1070.24
12 1701.90 1222.25
13 1475.30 1537.44
14 1476.50 1126.15
15 1869.50 1117.89
16 2020.30 1513.32
17 1528.20 1100.74
18 1546.60 993.83
19 1377.10 1211.43
, 16(4), 362—368
) , , 2009.
, 1997. , 64(11): 1342—1352
,28(11): 16—20 , 2003. —
) , , 2007. (7): 96—100
) , , 2002. —
,5(3): 181—185 ( ), 35(3): 5—8
) , , 2004. ) , , 2010.
,22(1): 61—64
. 1996. , 19(6): 640—643
(4): 54—61 >, 2004.
, . 1999, ,20(5): 33—37
, 30(4): 24—26 ; » 1994.
) . . 2006. , 6(1): 33—39
, 37(9): 55—57,87 > , 1998.
. 2001. . (1): , 15(3): 11—16
13—15 , , 1996.
,2005. ,6:22—25 ,5(4): 367—374
, , , 2008. R , , 2007.
, 63(1): 50—64 ,(6): 13—14
, , , 2009. R , 2009.
, 17(1): 21—31 .
s , 1997. , 28(6): 120—125
, 28(8): 6—8 , s , 1998.
1993. ( ), 38(1): 67—84
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THE IMPACT ANALYSIS OF THE RELATIONS BETWEEN DONGTING LAKE AND
THE THREE OUTLETS OF JINGJIANG RIVER AFTER THE THREE GORGES
PROJECT OPERATION

HU Guang-Wei"?>, MAO De-Hua', LI Zheng-Zui’, TIAN Zhao-Hui®

(1. Institute of Resources and Environmental Science, Hunan Normal University, Changsha 410081, China;
2. Hunan Provincial Bureau of Hydrology and Water Resources Survey, Changsha 4100073, China;
3. Hunan Provincial Institute of Land-and-Resource Planning, Changsha 410007, China)

Abstract Since impoundment on June 1, 2003, the Three Gorges Reservoir (TGR) began to play comprehensive roles
in flood control, power generation, and navigation, etc. In order to study the changes of erosion, hydrological response,
relationship between river and lake, variations in the condition of water and sediment movements in the Dongting Lake
area since the operation of TGR. Hydrological and sediment observation data were analyzed systematically to understand
the water and sediment in-and-out of the TGR. In addition, by applying the BP Neural network, variation coefficient and
accumulation curve of water and sediment were calculated or depicted, to study the material transportation from the
Dongting Lake to the Changjiang (Yangtze) River, and the variation of water and sediment within the lake. Results show
that: (1) in inter-annual and inter-decadal scales, reduction of precipitation in the upper reaches of Changjiang River and
the construction activities of TGR are the main factors causing variation of materials in the lake; (2) the sharp decrease of
flow-in water and sediment downstream the TGR has caused siltation at the Sankou Section (the three outlets of Jingjiang
River) and the demise of other two tributaries who are no longer function as a normal river; and (3) the accumulated
amount of sediment in Dongting Lake in 2003—2011 is merely 2301x10* t, a 95.6% reduction of that in 1994—2002. In
addition, using BP neural network could simulate precisely the amount the runoff and sediment in Dongting Lake,
providing a tool for effective utilization and scientific management over the complicated river-basin system.

Key words the Three Gorges Reservoir; Dongting Lake; three outlets of the Jingjiang River; water and sediment

variation
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