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2.3
2.3.1
12025 mw’
9.7 % 123665 m’ 111640 m’ 5799 mw’
5250 m’ 26851 m' 4273 mw’
232
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10.9 %
0.52 0.51 0.23
0.62 2.7 19.4
17.1% 194 %
233
5
344 375.7 t COD 226 760.2 t 108178t TP 582822
t TN 48 5155t CoD TP TN
8276 % 4948 % 98.51% 81.93 %
49 009.05 t COD 34253.34t 423870t TP 2629.10t
TN 788791t
COD TP TN 30317.63t 413994t 654.12t
6653451 88.51% 97.67% 24.88% 84.35% TN
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2.4.1
4531 m 3.7 %
25.7 % 1589 m’ 1 14.2 %
9.3 %
3622 m’ 1.6 %
m3
1%
27 766 0 0 360 209 0 569 2.0
1993 0 0 0 0 0 0 0.0
8493 0 35 39 100 1 175 2.1
21 488 0 0 1 0 0 1 0.0
18 651 0 0 0 0 0 0 0.0
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853 m

242 2000 2001—2010
6
2000
2 COD
7.9 COD 20282t
3666.4t
2
CoD CoD CoD
1794.8 152.2 95.0 2.4 1699.8 149.8
2009.0 130.3 214.9 6.0 1794.1 1244
20314 144.6 262.1 27.0 1769.3 117.7
2187.0 420.2 1167.8 61.5 1019.2 3587
19713 378.7 1052.6 42.6 918.6 336.1
23542 452.3 1257.1 75.6 1097.1 376.7
2988.6 5742 1595.9 59.6 1392.7 514.6
371.1 71.3 198.2 12.7 172.9 58.6
1303.2 220.0 1180.1 49.2 1232 170.9
42743 468.2 2052.1 85.4 22222 382.8
7059.4 886.9 594.3 24.7 6465.1 862.1
143.9 19.7 2.4 0.1 141.5 19.6
86.6 11.9 L5 0.1 85.1 11.8
1365.3 170.3 1435 9.1 12218 161.2
178.1 222 18.7 0.8 159.4 214
30 118.2 4123 9 836.2 456.8 20 282 3 666.4
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3.3

2030 4 COD
8 25.8
4 2030
COD COD COD
2453.8 202.9 11.09 0.28 24427 202.7
3090.7 186.0 126.43 3.51 2964.2 182.5
7318.9 499.4 48.91 5.92 7270.0 4935
3509.2 678.1 116.82 6.58 33923 671.5
3163.0 611.2 977.08 39.56 2 185.9 571.6
37717.5 729.9 621.79 38.23 3155.7 691.7
4795.4 926.6 897.17 33.02 3 898.2 893.6
595.5 115.1 27.64 1.50 567.8 113.6
2900.4 426.2 806.97 33.61 2093.5 392.6
9485.8 976.2 1981.10 82.47 7504.7 893.7
8969.0 1096.2 256.11 10.67 8712.9 1 085.5
365.0 38.3 241 0.10 362.6 38.2
155.3 21.3 0.39 0.02 154.9 21.3
3378.8 474.9 0.00 0.00 3378.8 474.9
746.1 68.0 10.26 0.43 735.8 67.6
54704.4 7 050.3 5 884.17 255.9 48 820 6794.5
2030
2030 COD
508424t 8111.8t 86.4% 95 % 5
5 2030
It It 1%
COD COD COD
2760.7 379.6 2 486.6 366.5 90.1 96.5
3566.0 365.9 3292.5 352.1 92.3 96.2
7 689.1 659.1 6342.1 602.5 82.5 91.4
22599.8 4 050.7 19761.7 3 882.5 87.4 95.8
4 683.1 486.1 3750.6 442.0 80.1 90.9
4390.1 707.8 3602.1 672.9 82.1 95.1
2 860.0 584.4 2409.1 558.9 84.2 95.6
5402.3 680.0 47142 637.5 87.3 93.7
4 895.0 625.6 4483.5 597.0 91.6 95.4
58 846.1 8539.1 50 842.4 8111.8 86.4 95.0
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2030

9
COD 727014 3292t
613% 385% COD 15613t 56.7t
603% 427 % 2030 7800.7 m 2137 m’d
79.9 % 28371 m 77.73 m'/d 91.1 %
361716 '’ 99.1 m'/d 88.4 %
4
4.1
—63.6 56.8 714 94.7 —
7777 % 96.9 % 2015 BUKIELK  BAPWR  BUKEITR Sk TFRK
673 % 96 % 2020 61.8 % 957 % 2030 HASRIK %
56.8% 94.7 % 2030 8 8 2030
2030
238% 193% 189 %
2030
60 % 90 %
60 % 70 % “
” 10 50% 60 %
4.2
2015 2020 2030
97% 42% 33% 88 %
134% 68% 46% 92% 2015 2020 2030
37% 26% 13% 04%
2030 9 2030 239731 m 217704 mw’
22032 m’ 92% 75 % 26110 m’ 10.89 %
10947 m’ 9.22 % 95 % 27964 m’
11.66 % 14988 m’ 14.8 %
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2030 59.2 % 355% 53%
2030
1484 m’ 2030 118 m'
4.4
COD 30317.63t 4139.94 ¢ 2030 458551t 244.63t
COD 9% 132 %
2030 7 2030 COD
COD
7 2030 t
COD COD
7.60 0.26 11.09 0.28
86.71 3.35 126.43 3.51
33.54 5.06 48.91 5.92
80.12 6.18 116.82 6.58
870.11 38.77 977.08 39.56
526.44 36.50 621.79 38.23
815.30 31.53 897.17 33.02
18.96 1.44 27.64 1.50
553.44 32.09 806.97 33.61
1 358.69 78.74 1981.10 82.47
225.64 10.18 256.11 10.67
1.66 0.10 2.41 0.10
0.26 0.02 0.39 0.02
0.00 0.00 0.00 0.00
7.04 0.41 10.26 0.43
4585.51 244.63 5884.17 255.9
90 %
80 %
2030
4.5 COD
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COD 2 7.9 2030
2030
4530 m 437 w’ 3.7 % 0.4 %
2030 0.6 %
2030
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Basin/region water quality and quantity allocation II. Application

ZHANG Shou-ping' > WEI Chuan—jiang' > WANG Hao' *
HOU Li-na’ BI Yan—jie' * ZHOU Xiang—nan' *
1. State Key Laboratory of Simulation and Regulation of Water lycle in River Basin
China Institute of Water Resources and Hydropower Research — Beijing 100038  China
2. Engineering and Technology Research Center for Water resources and Hydroecology of
the Ministry of Water Resources  Beijing 100038  China
3. Changjiang Institute of Survey Planning Design and research ~ Wuhan 430010 China

Abstract In order to test the feasibility of basin/regional water quantity and quality of joint configuration
theory taking the main stream of Huangshui River for example this study analyzes the supply—demand bal-
ance and water consumption balance simulates the change of water quality and identifies the water short-
age type constructs the water demand scheme and engineering scheme and puts forward the recommended
scheme. Taking the improved three—time balance as the guidance the quantity of pollutants received in wa-
ter function area in 2030 were simulated under the current pollution control level the trend of water envi-
ronment capacity was analyzed and the controlling pollution amount was allocated. The results show that
with the scheme implementation the proportion of water ecology for each water resources district will be
above 60 % with only 0.4 % of water shortage induced by water pollution the quantity of COD and ammo-
nia nitrogen will be 4 585.51t and 244.63 t into the main water functional areas in 2030 respectively and
the pollution amount will be controlled meeting the water quality requirements for each water functional ar-
ea. Basin/regional water quantity and quality joint configuration method is feasible.

Key words water quality and quantity water resource allocation three—time balance total amount con-

trol  main stream of Huangshui River
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Dynamic numerical model for the prediction of water and sediment transport

LAI Rui—xun' > FANG Hong-wei' XU Xing-ya' ZHANG Fang—xiu’
1. Department of Hydraulic Engineering and State Key Laboratory of Hydroscience and Engineering  Tsinghua University
Beyjing 100084  China 2. Yellow River Institute of Hydraulic Research ~ Zhengzhou 450003 China

Abstract Traditional numerical models for water and sediment transport are solved on the basis of the
principle of conservation law and the identification of parameters. In this paper available observations of
water level and sediment concentration are combined into the traditional numerical model to improve the ac-
curacy of prediction. The traditional model is transformed into state—space equations in which the variables
including water level discharge and sediment concentration are changed into input—output system. The opti-
mal values of the variables are calculated using the Ensemble Kalman filter and then used to update the
initial conditions in the next time step. In this way the traditional numerical model develops into the dy-
namic model. The water and sediment regulation in 2011 was taken as a case to test the performance of
the dynamic model. It finds out that the dynamic model can largely improve the accuracy of the predicted
water level discharge and sediment concentration.

Key words numerical model Ensemble Kalman filter dynamic prediction the lower Yellow River regu-

lation of water and sediment
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