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Abstract: Since 2017 the water qualities of 13 main drainage ditches flowing into the Yellow River in Ningxia basically belong
to inferior water quality of the class V thus the pollution prevention and control of Ningxia Economic Belt along the Yellow River

are urgent to be pushed forward for guaranteeing the high-quality green development of the city group along the Yellow River as
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well as the ecological safety of the Yellow River Basin. Aiming at the problem that both the reduction of pollutant during the
process of flowing into the river and the insufficient overall analysis on the point and non—point source pollutions are not consid—
ered in the analysis of the current pollution of Ningxia Economic Belt along the Yellow River the regional pollution load charac—
teristics is analyzed herein by means of the relevant statistical data and the river load ratio-considered export coefficient method
through taking total nitrogen ( TN) total phosphorus ( TP) chemical oxygen demand ( COD) and ammonia nitrogen ( NH,—N)

as the pollution load indexes and then the main pollution sources are diagnosed the discharging amounts of the point and non—
point source pollutants and their inflowing amounts into the river are analyzed and calculated while the analysis on the control of
the inflowing amount of pollutant into the river is carried out from which the key point and strategy for the pollution prevention
and control are put forward as well. The study shows that in 2017 the discharging amounts of TN TP COD and NH,~N within
the study area are 22 310. 2 tons 1 455.9 tons 61 601.5 tons and 10 022. 1 tons with the inflowing amounts into the river of
about 10 300. 0 tons 300. 0 tons 33 100. 0 tons and 4 400. O tons respectively while the inflowing amounts of urban domes—
tic sewage farmland fertilizer pollution industrial pollutants into the river account for 55.9% 26. 6% and 14. 7% of the total.

The main strategy of pollution prevention and control is to upgrade the effluent quality of urban sewage treatment plant to the qua—
si-elass IV for reducing the amounts of pollutants to 60. 8% of the current ones control the net amount of fertilizer per mu below
15 kg for reducing the inflowing amount of the pollutant to 32% of the current one and implement the near-zero emissions of pollu—
tants within Ningdong Energy and Chemical Industrial Base and Industrial Park. The study results can provide the relevant tech—
nical supports for the ecological protection and pollution control of Ningxia Economic Belt along the Yellow River.

Keywords: water pollution prevention; inflowing amount into river; export coefficient method; non—-point source pollution; point

source pollution; Ningxia Economic Belt along Yellow River; water quality; human activity
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Table 1 Export coefficient values of agricultural land in different study areas kg*hm™ «a™
TN TP COD
20 12. 84 0.17
17 19. 05 0.75
2 15 6.8
18 17.8 0. 08
1 48. 82 1.77 6. 84
7.63 0.05 0.33
2 27.74 1.92
z 0.9 22.8 5.21
" 20 1.67
18 1. 88
» 18.32 2.56
26 19.8
” 15 2.19
18 2.19
. 2.19
2.19
18.1 0.43 22.6 2.8
2
Table 2 Livestock breeding export coefficient
)/ Jkg e t! /kge 'ea’!
kge 'ed! TN TP COD TN TP COD
20. 00 4.37 1. 18 31.00 1.71
12. 64 0. 84 15.55 5.44
10. 00 8.00 0. 40 6. 00 3.47
3.50 5. 88 3.41 52.00 3.08
0.79 0.16 2.71 1.10
3.50 3.30 0.52 9.00 5.00
2. 60 10. 10 4.90 4.63 0. 80
0. 64 0.17 0.40 0.07
0. 40 6. 00 0.50 4.63 0. 80
0.125 10. 40 5.80 45.70 2.80 0. 008 0. 005 0.036 0.002
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Table 3 Rural domestic sewage output coefficient
/mg L7 /kge ea!
/Le Theq™! COD TN TP COD TN TP
60 60% 350 60 70 15 4. 60 0.79 0.92 0.20
55 60% 350 60 70 15 4.22 0.72 0. 84 0.18
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Table 4 Rural population livestock and poultry breeding

and cultivated land area in the study area

/ /
() / b
16. 10 3.25 9.44 5.75 64.30 | 39 039
10.72 1. 14 9.24 2.22 78. 11 34 740
11.51 2.25 9.00 2.95 70.22 | 43 286

12. 66 1.39 42.71 11. 14 78.68 | 23951
3.06 0.21 1.30 0.61 23.52 5370

3.31 1.70 25.31 1. 14 64.08 | 22199
13.51 2.74 29.00 4.69 |120.28 | 62 739
14. 94 11.29 22.49 3.86 73.21 30 217

14.71 4.75 16.70 11.59 68.13 | 38723
18.20 3.88 24.74 15.59 | 134.59 | 72982
19. 00 3.23 24.97 16. 01 40.84 | 67283

13.77 | 35.83 |214.9 75.54 | 815.95 |440 529
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5 2017

Table 5 Pollutant emissions in the study area in 2017

/t 1%
TN TP COD TN TP COD
7973.6 189. 4 9956.0 1233.5 19 352. 4 35.7 13.0 16.2 12.3 20.3
6 559. 1 824.7 8775.6 2 946.6 19 105.9 29.4 56.6 14.2 29.4 20.0
1 200. 2 257.2 6 000. 8 1028.7 8 486.9 5.4 17.7 9.7 10.3 8.9
15732.8 | 1271.3 24 732.3 5208.7 46 945.2 70.5 87.3 40. 1 52.0 49.2
1454.7 6.6 7774.4 852.5 10 088. 1 6.5 0.5 12.6 8.5 10. 6
5122.8 178.0 29 094. 8 3 960.9 38 356.4 23.0 12.2 47.2 39.5 40.2
6 577.4 184.6 36 869.2 4813.3 48 444.5 29.5 12.7 59.9 48.0 50. 8
22 310.2 1455.9 61 601.5 | 10022. 1 95 389.7 100. 0 100.0 100.0 100. 0 100. 0
6 2017 t/a
Table 6 Point source pollutants entering the river in the study area in 2017 t/a
TN TP COD TN TP COD TN TP COD
48.2 0.7 371.5 28.2 1351.4 1.0 6636.8 | 1192.5 | 1399.7 1.7 7008.3 | 1220.7
223.0 1.1 822.1 188. 1 143.5 0.1 704.7 126. 6 366. 5 1.2 1526.9 314.8
39.2 0.9 262.7 7.7 155.4 0.1 763. 4 137.2 194. 6 1.0 1 026. 1 144.9
32.6 1.3 264.0 6.2 124.6 0.1 611.7 109.9 157. 1 1.4 875.7 116.1
6.0 0.1 79.4 5.7 169.3 2.8 1143.4 22.8 175.4 3.0 1222.8 28.5
79.8 262.1 66. 4 260. 8 16.1 1995.5 210. 6 340. 6 16. 1 2257.5 276.9
84.9 0.1 853.3 62.5 198.0 5.6 1 436.6 138.7 282.9 5.7 2 289.9 201.2
44.0 0.0 414.8 43.5 200. 6 25.8 893.5 135.5 244.6 25.8 1308.3 179.0
12.4 0.2 358.5 11.8 148.0 20.7 776.5 108.3 160. 3 20.9 1135.0 120.2
68. 4 0.1 594.5 33.1 447. 6 26.2 2824.3 318.2 516.0 26.4 3418.8 351.3
56.8 0.1 194.9 43.7 283.2 16. 6 1 786.8 201.3 340.0 16.7 1981.7 245.0
323.1 0.0 964. 2 99.9 103.5 9.3 793.3 70.9 426.5 9.3 1757.5 170. 8
1018.3 4.6 5442.1 596.7 3585.9 | 124.6 20366.4 | 2772.6 | 4604.2 | 129.2 25 808.4 | 3369.3
7 2017 t/a
Table 7 Inflow of agricultural non-point source pollutants in the study area in 2017 t/a
TN TP COD TN TP COD TN TP COD
466. 36 11. 08 582.31 72. 14 26. 05 2.78 36. 08 12.39 7.40 1.59 37.01 6.34
415. 00 9. 86 518.18 64.20 11. 36 1.62 15.15 4.73 4.93 1. 06 24. 65 4.23
517.09 12.28 645. 65 79.99 18. 54 2. 11 24.57 8. 13 5.29 1.13 26. 46 4.54
286. 12 6. 80 357.25 44. 26 27.10 5.27 35.89 11.47 5.82 1.25 29.10 4.99
64. 15 1.52 80. 10 9.92 2.07 0.30 3.14 0.97 1.29 0. 28 6. 46 1.11
265. 19 6. 30 331.12 41.02 19. 55 3.09 21.03 6.21 1.39 0.30 6.97 1.19
749. 48 17. 81 935.81 | 115.94 28. 88 4.26 35.63 11. 16 5.70 1.22 28. 48 4. 88
360.97 8.58 450.72 55.84 80. 29 7.13 98. 80 33.68 6. 30 1.35 31.49 5.40
462. 58 10. 99 577.59 71. 56 40. 20 4.51 57.26 19. 96 6.20 1.33 31.00 5.31
871. 84 20.71 1 088.60 | 134.87 39.10 5.30 58.70 20. 13 7.67 1. 64 38.36 6.58
803.76 19.09 |1003.59 | 124.34 34.81 4.86 52.53 18.49 8.01 1.72 40. 07 6.87
5262.6 | 125.00 |6570.90 | 814.10 | 327.90 | 41.20 | 438.80 | 147.30 | 60.00 12.90 | 300.00 | 51.40
40.2% o 179.1t. 7309.8t. 1012.91t 7 . 2017
3.2 TN 10 254.7 t. TP 308. 3 t.
2017 TN, TP. COD. COD 33 118.2 t. 4382.2t 2017
4604.2 tv 129.2 t. 25 808.4 t. 3 369.3 t
6 ; 5 650.5 t. ° TN. TP. COD. 6 736. 8 t.
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Fig.2 Pollutants entering the river in the study area in 2017
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Fig. 3 Pollutants entering the river in the study area in 2017
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Fig. 5 Reduction of pollutants under different prevention and control measures
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