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1
Table 1 Comparison between measured and computed water level of computation domain
2004-12-25 Q=540nm’s 2004-10-29 Q=12300m’s
[ km /m /m /m /m /m /m
37 0.8 37.440 37.425 0.015 41. 360 41. 3% - 0.035
53 2.2 36.930 36.970 - 0.040 40. 464 40. 477 - 0.013
67 39.3 36. 395 36. 424 - 0.029 39.670 39.634 0.036
1 50.5 36.190 36.214 - 0.024 39.226 39.205 0.021
3 58.1 35. 960 35.925 0.035 38.792 38.821 - 0.029
16 92.8 32.821 32. 805 0.016 36. 241 36. 265 - 0.024
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Table 2 Comparison d computed and measured flow division ratio of Guanzhou
[ % [ % [ %
/(m®.s™ Y
2003-04-07 4750 20.7 79.3 19.4 80.6 -13 +1.3
2003-09-07 37700 61.5 38.5 61.7 38.3 +0.2 -0.2

2003-11-13 8640 33.2 66. 8 31.6 68.4 -16 +1.6
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Table 3 Results & amount o bed defor mation
[km [ ot [ _nt [ %
3%- 51 19.6 -1772.3 - 1637.5 - 7.6
- 51- 67 20.1 -1733.0 -1815.7 4.8
- 67- 3 19.2 -2228.9 - 2093.5 -6.1
3- 3 14.3 - 800.2 - 944.0 18.0
- 3- 15 17.9 -238.8 - 278.9 16.8
15-  25+1 21.9 - 215.1 - 2417 12.4
M- 25+1 113.0 - 6988.3 - 6211.0 S1.1

2005 - 2014
, 2004 10
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4 2005 - 2014 - 4 ,
(1) 2005 - 2007 - 4 10 -
1004.4 nt, 10 Table 4 Forcased variation process of the deposition and erosion
78.1%: . for this reach from 2005 to 2014
1416.7 n?, 10 - - S :
50.7 %; - (_34- 51 ( 51- 3 ( 3- 25+1) ( 34- 25+1)
2005 - 578.9 -481.4 - 2709.1 - 3769.4
6062.5 ', 2007 - 1004.4 - 1416.7 - 6062.5 - 8483.6
10 53.7%:; 2010 -1236.0 - 2412.8 - 9385.0 - 13033.9
8483. 6 ms 10 2014 -1285.5 - 2794.4 - 11295.9 - 15375.8
55.2 %,
(2) 2008 - 2010 - 231.6 nt, 10 18.0%:
- 996.1 nt, 10 35.6%:; - 3322.5 nt,
10 20.4%:; 4550.3 nT, 10 29.6 %
2005 - 2007
(3) 2011 - 2014 - 49.5 nt, 10 3.9%:
- 383.6 nt, 10 13.7 %; - 1910.6 nt,
10 16.9%: 2341.9 nT, 10 15.2 %
, - 2010 . 2014 - -
3.2
, - 10
2014
- , 1.0 2.0m
3.0m, -
10 = y i)
: , 20 000
m’/ s ; () () , ,
3.3
5 2009 2014 - 2004
, 5000 m/s : 2009 2014 0.359m 0.522m; 2009
2014 0.797m 0.959m , -
56700 /s, 2009 2014 0.140m 0.310m,
2009 2014 0.255m 0.341m 2014 2009 ,
2014 2009
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5 - m
Table5 Varied water leve value from Yichang to Zhicheng under different discharge

(5)

5000/ (m®. s %) 10000/ (m®. ™% 20000/ (m®. 5™ %) 30000/ (m®.s™ %) 56700/ (m®. 5" %)
2009 7} - 0.359 - 0.249 - 0.258 - 0.191 - 0.140
3 - 0.797 - 0.585 - 0.456 - 0.364 - 0.255
2014 <7} - 0.522 - 0.434 - 0.378 - 0.379 - 0.310
3 - 0.959 - 0.730 - 0.489 - 0.468 -0.34
3.4
, 6
Table 6 Varied dope o L ujiahe shallow reach
[ km 2004 2009 2014
’ 3- 5 2.76 1.268 0.895 0.829
6 5000 v/ s 5- 12 2.66 1.938 2.137 2.878
12- 8 2.11 1.677 2.171 3.606
8- 13 2.52 0.298 0.377 0.436
6 , 2009 2014 5- 12
Q=5000m"s, :1/ 10000)
12 - 8 2.1%0 3.6 %,
4
, 2005 - 2014
(1) 1 b
(2) - )
(3 : 2005 - 2014 , - - .
1285.5 2794.4 11295.9 nt, - 2010
, 2014 - -
(4) 5000m/s , 2009 2014 2004
0.359m 0.522m,



316 19

(6) , , :

[1] , , [J]. , 2002(5) : 71 - 75. (JIA Peng, ZHOU
Jiamrjun, XU Jiang. A suggedion of adopting nohile damsto rai s the dry seaon water level downdream of the Gezhouba Project [J]. Journd of
Sediment Research, 2002(5) : 71- 75. (in Chines))

[2] , , . [31- , 2003, 14(3) : 341 - 344. (CHEN Li, QUI
Cheng-zhang, XIE Bao-ling. Sudy on the chanfering of the Shihong section in Lujiahe shadlow reach of the Yangize River[J]. Advancesin Wer
ter Sdience, 2003, 14(3) : 341 - 344. (in Chines))

[3] , , , [31- , 2006, 17 (2) : 227- 234. (LU
Yongjun, WANG Zheoyin, 200 Li-gin, e a. 2D mathematicad node for water- sedment between Wakouz-Mgjiazui reach in the midde
reaches of the Yangize River[J]. Advancesin Waer Science, 2006, 17 (2) : 227 - 234. (in Chines))

[4] . [J]. , 2003(1) : 50 - 54. (XIA Yunrfeng. Numerica modeling of
flow in ron-gtaggered curvilinear grids[J]. Hydro - Stience and Engineering, 2003(1) : 50 - 54. (in Chinese))

[5] , , , [M]. : , 1998. (ZHANG Rui-jin, XIE Jiarrheng, WANG Ming-
fu, e a.Dynamicsd river sedmerf[atlon[M] Beijing: Water Resources and Hectric Rower Press, 1988. 216 - 220. (in Chinese) )

[6] , .. [M]. : , 1999. (QIAN Yi-yin, QU Sheo-qun, e a. Mahematicd nodd
for predicting the flivid procesesin the Ydlow River[M]. Zherztou: The Yellow River Water Gonsarvancy Press, 1999.25 - 36. (in Chine) )

[7] . [M]. , 1992. (Sedment peciaty oouncil of Chinese hy-

draulic engneering society. Sediment Handbook[M]. Beijing: China Environmenta Science Press, 1992. (in Chinese) )

[8] , .

1996 - 2000 () [M]. : , 2002. (Bxperts o gate coundil

Three Gorges Project condruction committee executive dffice, Three Gorges Poject sediment experts of China Three Gorges Project corporar
tion. Changiang River Three Gorges Project’ s sediment problem research 1996 - 2000 volume 7 Changiang River Three Gorges Project’ s sedi-
ment problem research for downstream reach( ) [M].Beijing: Intellectud Property Press, 2002. (in Chinese) )

[9] , “ " [J1- , 1988(6) : 18- 25. (CHENGWenr hui , WANG Chuarr
ha . The cdculation of flow pattern in rivers by the orthogond curvilinear coordinates anti condensation” technique[J] . Journd of Hydraulic Eng-
neering, 1988(6) : 18- 25. (in Chines))

2D horizontal modding for the movement o flow and sediment from Yichang

to Yangjianao reach at the Gezhouba downsream
XIE Zuwor-teo*? , HOU Wei-gw? , REN Hao?
(1. State Key Laboratory o Hydroscience and Enginering, Dept. of Hydraulic Enginesring, Tsinghua Univ. ,
Beijing 100084, China; 2. Changiang Indtitute d Survey, Planning, Design and Research, Wuhan 430010, China)

Abgract : In this pgper , a nodd based on the generdized curvilinear coordinate is presented to Smulate 2D horizonta flow
and sediment from Yichang to Yangianeo reach at the downgream of Gezhouba hydropower gation. The governing equations of
the modd are discretized by the finite volume method. The data of flow and sediment from 2002 to 2004 are adopted to verify
the accuracy of the noddl. The change trend in the depostion and eroson for this reach from 2005 to 2014 isforcased &ter
the running of the Three Gorges Project. There is the possble change trend in water level a Yichang ation and the inmportant
shallow reach dope dter soouring of Yichang hydropower gation in the downgream. Thus the prediction results can provide
ientific bagsfor the research of the river regulation countermeasure and measures.

Key words: Gezhouba down-dream; Yichang Yangianeo reach; Lujiahe shalow reach; finite volume method ; generalized

curvilinear coordinate; numberical node for flow and sediment



