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Effects of time scale on simulation accuracy of hydrodynamic water quality of plain tidal river network / ZHU
Xiaolin' , LI Yiping', XU Yixin®, CHENG Yixin', ZHU Xiangyu’ (1. College of Environment, Hohai University, Nanjing
210098, China; 2. Guangdong Provincal Academy of Environmental Sciences, Guangzhou 510045, China; 3. Qingshuiyuan
(Shanghai) Environmental Technology Co. , Lid. , Shanghai 200061, China)

Abstract: In order to explore the effects of boundary inflow conditions at different time scales on the simulation accuracy of
hydrodynamic water quality model of plain tidal river network, taking the middle area of Zhangjiagang, a typical plain tidal
river network area, as an example, a hydrodynamic water quality model was constructed based on field synchronous
monitoring data, automatic high frequency monitoring data and conventional monitoring data. The results show that the time
scale, the starting time and the dispatching conditions have an impact on the simulation accuracy; the credible maximum
time scale of the study area boundary inflow conditions, hydrodynamic simulation results and water quality simulation results
is 1 h; and the accuracy of water quality simulation is better than that of hydrodynamic simulation.
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Table 1 Total water volume and curve correlation coefficient of inflow boundary at different time scales
/h
/m’ /% /(m® «s7h) /m’ /%
0.5 371534 3.0 0.98 68. 00 266 629 18.0 0.93
1 454 898 16.0 0.91 58. 00 264394 19.0 0. 82
2 433617 12.0 0.72 54.00 140974 57.0 0.76
3 666 128 68.0 0.69 58.00 200970 38.0 0.82
4 24048 87.0 -0.32 21321 93.0 0.52
5 1059234 167.0 0. 60 58. 00 200970 38.0 0.82
6 38330 89.0 -0.01 21321 93.0 0.52
12 56188 81.0 0.04 21321 93.0 0.52
24 56188 81.0 0.04 21321 93.0 0.52
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Fig.4 Flow curve at different starting time of 0. 5 h time scale
4 °
2 R 5.2% 3h 15 min
10% , 12 , 5(a) ;
; 13.45 10 min , 12
9.0% ~58.0% , , 5(b) , 4
0.8% ~13.0% , , 8
) 0 3 ,
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Table 2 Deviation of the total water volume and peak flow at different starting times of
whole day and diversion period in 0. 5 h time scale
/m? /m? !
/% (md s /% /% (md sl /%
0:00 389316 1.8 68. 50 2.1 13.45 273142 16.0 68. 10 2.7
005 386960 2.4 66. 90 4.4 13.50 255336 21.0 68. 50 2.1
0:10 394079 0.5 65. 40 6.6 13:55 254859 21.0 69. 40 0.8
0:15 379780 4.2 68. 10 2.7 14..00 294327 9.0 68. 50 2.1
0:20 417099 5.2 68. 50 2.1 14.05 284 834 12.0 67.10 4.1
0:25 406758 2.6 69. 40 0.8 14:10 291377 10.0 65. 50 6.4
0:30 389316 1.8 68. 50 2.1 1415 273142 16.0 68. 10 2.7
0:40 388930 1.9 65. 50 6.4 14.25 221357 32.0 69. 40 0.8
0:50 416783 5.1 68. 40 2.3 14.35 247530 24.0 67.00 4.2
1:00 385210 2.8 68. 40 2.3 14 .45 206053 36.0 61. 60 12.0
1:10 386734 2.4 65. 50 6.4 14.55 137289 58.0 61.00 13.0
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Table 3 Deviation of the total water volume and peak flow at different starting time of

whole day and diversion period in 3 h time scale

\ / \ /
/e /% (m®esh) /% /me /% (m®es7h) /%
0.00 758 580 91.0 58.00 18.0 13.45 21321 94.0 1.71 98.0
0.15 533161 34.0 41.00 42.0 1355 182468 44.0 52.00 25.0
0:30 79898 80.0 2.44 96.0 1405 187805 42.0 54.00 23.0
0:45 119995 70.0 2.37 97.0 1415 238403 27.0 68. 00 3.0
1:00 77705 80.0 2.37 97.0 14.25 243044 26.0 69. 00 1.0
1.15 63215 84.0 2.37 97.0 14.35 234833 28.0 67.00 4.1
1:30 62456 84.0 2.37 100. 0 14.45 215914 34.0 62. 00 12.0
1.45 113205 71.0 2.37 97.0 1455 214490 34.0 61. 00 12.0
2.00 667 143 68.0 54.00 2.0 1505 191008 42.0 55.00 22.0
2.15 778772 97.0 68. 00 3.0 1515 141064 57.0 41.00 2.0
2:30 788 424 99.0 68. 00 2.0 15:25 24892 92.0 6. 00 92.0
2.45 731740 85.0 62. 00 12.0 1535 18374 94.0 1.71 98.0
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4 0.15% ~1.78% . 10 cm .
Table 4 Eigenvalue analysis of inflow boundary R 7(b) ,
flow series at different time scales 1h 0.6
/ , 24 h 0.01,
/h (m* +s71) 6h
1/60 1 1 9 99. 61
0.5 0.98~1.02 0.96 ~0.99 9 93.14 ~98.7 ;
1 0.95~1.04 0.86~0.97 9 91.44 ~97.01 2h 0.6, s 24 h
2 0.95~1.05 0.74 ~0.89 8.9 81.22 ~93. 88 0.01
. ’
3 0.90 ~1.10 0.50 ~0.76 7~9 79.76 ~91. 16
4 0.76 ~1.26 0.02 ~0. 63 5~8 62.80 ~97.35 ’ °
5 0.11 ~1.41 0.02~0.32 3~7 23.90 ~90. 85 7<C) ’
6 0.64~1.30 0.05~0.38 3~5  63.10~97.37 , 1h 0. 65,
12 0.01 ~2.55 0.01 ~0.33 1~5 48.75 ~97.35 2% h ~6.%6
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