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Design and Application of Smart Water Integrated Management and Control
Platform in Zhupi River Basin
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Municipal Government Investment Project Construction Management Center, Jingmen 448000,
China; 3. Beijing Kingtrol Data Technology Co. Ltd., Beijing 100071, China)

Abstract:  Based on the smart water project of Zhupi River basin water environment
comprehensive management in Jingmen City, the design of platform system architecture and work difficult
points are introduced, and diagrams of overall technical framework and network topology have been
drawn. Then the software system innovation, functional requirements and module design content are
analyzed. Models of water diffusion, water environment capacity, flood prediction and stormwater sewer
network are also constructed for pollution warning and emergency dispatch timely and accurately, which
provide intelligent decision support for project operation. The multi-terminal joint application platform of
Web terminal, mobile APP, and WeChat official account is developed to promote the modernization of
watershed water environment management and to comprehensively improve the informatization level of
Zhupi River basin management. The practical experience in the design and application of the platform
software system can provide reference for the exploration, replication and promotion of smart water

construction model.
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Fig.1 Overall technical framework of smart water platform
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Fig.2 Function module of smart water software system
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Fig.3 Model application and related business flow chart
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Tab.l1 Monthly average water-quality monitoring

data of Zhupi River assessment section in 2022
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SR BB A BTN K PR B (mg-1.1) | (mg- L) | (mg- L) | (g |
BELLORIR A5 RE 1755 ) (GB/T 25173—2010) : 1218 | 098 | 024 6 844
FICRFKRHR BRI (GB 3838—200) WiHH o oae T oae T+ or
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W =864 xQ, x[C, X exp(K, X L/86400u,) - 5 19.72 | 0.96 0.24 5 7.62
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Tab.2 Water environmental capacity and allowable discharge amount of Zhupi River in 2022 t
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COD | NH-N | TP | BOD, | COD | NH-N | TP | BOD, | COD | NH-N | TP | BOD,
1 142.56 416 | 048 0 240 12 240 | 48 97.44 784 | 192 | 48
2 34758 | 1460 | 1.02 | 18 540 | 27 540 | 108 33498 | 1656 | 4.86 | 90
3 58122 | 3440 | 174 | 54 540 | 27 540 | 108 306.36 720 | 468 | 72
4 108630 | 61.40 | 426 | 126 | 1080 | 54 | 10.80 | 216 574.92 | 27.00 | 828 | 144
5 1703.10 | 93.80 | 7.86 | 186 | 1800 | 90 | 18.00 | 360 | 1183.20 | 57.60 | 14.40 | 300
6 247774 | 15820 | 11.08 | 232 | 1380 | 69 13.80 | 276 605.36 460 | 10.58 | 230
7 4123.02 | 17458 | 12.90 | 414 | 2730 | 136.50 | 27.30 | 546 | 1084.72 | 120.12 | 25.48 | 364
8 448562 | 18508 | 1570 | 554 | 2100 | 105 | 21.00 | 420 | 173740 | 9450 | 1820 | 280
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Fig.4 Coupling mode of hydrology and hydrodynamics
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Tab.3 Hydrologic hydrodynamic coupling and flood prediction of Zhupi River

i+ — PR b WisE
RN i /mm |90 | mm XTI | daxfi | 27 | Sell/ | BB | gaxdiR2ss | AR | iR | 2w | PER
i /mm ) /% | Zmm | A | (mPes™) [ (mPes) | (mPesT) | 1R2E/% | ZOFE) | A% | B
34.5 74.2 21.1 19.2 9.00 -1.9 I 264 257 =7 2.65 1 &= 0.36
45.8 149.9 75.0 71.8 4.30 -3.2 = 1129 1030 -99 8.77 1 = 0.82
80.4 89.1 61.9 54.1 12.57 -7.8 s 843 725 -118 14.00 2 = 0.85
63.0 263.8 200.2 132.8 33.70 -67.4 & 1540 1306 -234 15.19 1 s 0.67
10.4 113.7 25.5 29.0 13.70 3.5 I 267 313 46 17.23 0 & 0.87
61.7 87.6 41.6 374 10.10 4.2 & 454 413 —41 9.03 1 & 0.71
97.5 106.6 69.9 58.8 15.88 -11.1 & 686 735 49 7.14 0 & 0.87
58.2 129.0 62.5 57.0 8.80 -5.5 I 717 587 -130 18.13 1 & 0.78
101.5 89.3 59.4 53.4 10.10 -6.0 s 626 623 -3 0.48 1 = 0.78
89.5 85.1 48.4 40.7 15.90 =7.7 & 405 396 -9 2.22 1 JE 0.79
22.3 193.7 86.0 93.4 8.60 7.4 & 881 1164 283 32.12 3 E 0.55
64.9 126.1 34.8 314 9.77 -3.4 & 428 505 77 17.99 0 & 0.65
4.0 82.9 14.6 16.3 11.60 1.7 & 303 266 =37 12.21 0 & 0.64
66.9 197.0 132.0 125.1 5.20 -6.9 I 878 911 33 3.76 1 & 0.82
43.2 102.8 37.4 31.9 14.70 -5.5 = 480 426 =54 11.25 0 = 0.97
102.6 98.9 61.7 58.2 5.67 -3.5 s 414 495 81 19.57 0 s 0.67
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Fig.5 Simulation renderings of sewage well liquid level
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