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Calculation of pollutant influx of the Chendong River based on fixed ADCP//XU Haibo'>, WU Jinhua'*, REN
Xiaolong® , GU Luhua'?, LI Qiuhong'*, ZHU Ling’ (1. Jiangsu Provincial Academy of Environmental Science, Nanjing
210003, China; 2. Jiangsu Provincial Key Laboratory of Environmental Engineering, Nanjing 210003, China; 3. Wuxi
Branch of Jiangsu Province Hydrology and Water Resources Investigation Bureaw, Wuxi 214031, China)

Abstract: According to the discharge data measured by ADCP and water quality data acquired by online monitoring of the
Chendong River in 2021, which is an important channel into the western Taihu Basin, the annual variation characteristics of
discharge, mass concentration and influx of pollutant of the river were analyzed. Also, the effects of discharge and water
quality sampling frequency on the calculation of pollutant influx were compared. The results show that the annual average
discharge of the Chendong River was 73.66 m’/s in 2021, and the annual runoff was 2. 329 billion m’. The daily discharge
fluctuated violently during 2021, with a peak in July, and its change process was significantly affected by precipitation. The
mass concentration of COD and TP also fluctuated greatly during 2021, with the annual cumulative influx being 10357 t
and 352t, respectively. The accuracy of pollutant influx calculation based on fixed ADCP discharge measurement data was
about 39.5% higher than that based on hydrological patrol survey data. The difference was mainly reflected from June to
August. If it is necessary to control the relative error of the calculation of the annual cumulative influx of the two pollutants
within 5% , the discharge sampling frequency should be at least 2 days. If the relative error needed to be controlled within
10% , the discharge sampling frequency should be at least 10 days. While during the wet season (from June to September)
and the dry season (from December to February), the discharge sampling frequency should be increased to 2 days.
Compared with the discharge sampling frequency, the annual cumulative influx of the two pollutants were relatively less
sensitive to change of water quality sampling frequency. When the water quality sampling frequency was reduced from
8 hours to 30 days, the relative error was still within 5% .

Key words: fixed ADCP; pollutant influx; discharge; water quality; the Chendong River; Taihu Basin
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the Chendong River in 2021
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Table 1 Calculation results of pollutant influx of
the Chendong River in 2021

CODy, TP
WEED S s bt/ Y
R R R e R
(g/s) (g/s)
1A 256.87 688 7.43 20
2 A 259.19 627 8.09 20
3 A 302.86 811 10. 14 27
41 367.80 953 11.17 29
51 387.22 1037 13.12 35
6 A1 358.05 928 11.17 29
71 462.32 1238 17.86 48
8 /1 263.77 706 9.27 25
9 1 217.68 564 7.97 21
10 A 408. 12 1093 15.37 41
11 A 333.82 865 11.92 31
12 /] 315.33 845 10.13 27
AAE 328. 41 10357 11.17 352
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Fig.6 Change process of pollutant influx of
the Chendong River in 2021
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Table 2 Annual cumulative pollutant influx with different

discharge sampling frequencies in 2021

CODy, TP

PR S AR
gk ERIT O MR AERE O MR jnane
blikivd 2/ % bk V4 2/ %

5 min 10 357 352
1h 10 386 0.28 353 0.29 0.28
2h 10414 0.55 354 0.54 0.54
4h 10 439 0.79 355 0.77 0.78
8h 10 570 2.06 359 2.02 2.04
12h 10 624 2.58 361 2.54 2.56
24 h 10726 3.57 365 3.74 3.66
2d 9 823 -5.16 335 -4.80 -4.98
5d 11 130 7.47 379 7.66 7.56
10d 9933 -4.09 334 -5.11 -4.60
20d 12 327 19.02 428 21.53 20.27
30d 12 030 16.15 406 15.22 15.69
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Fig.8 Calculation error of monthly cumulative pollutant

influx with different discharge sampling frequencies
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Table 3 Annual cumulative pollutant influx with different

water quality sampling frequencies in 2021

COD,, TP

K BTFR AT

g ERIT O MR AERST MR jnassg

i/t 25/ % T/ 2/ %

4h 10357 352
8h 10402 0.43 354 0.58 0.51
12h 10424 0.65 354 0.41 0.53
24h 10495 1.33 358 1.71 1.52
2d 10231 -1.21 346 -1.84 -1.53
5d 10481 1.20 357 1.22 1.21
10d 10074 -2.73 337 -4.43 -3.58
20d 10105 -2.43 360 2.20 -0.11
30d 9822 -5.16 340 -3.58 -4.37
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Fig.9 Calculation error of monthly cumulative pollutant

influx with different water quality sampling frequencies
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