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The spatial-temporal distribution and causes of
water pollution loads on Xiangjiang River Basin in Changzhutan

PENG Yahui, ZHOU Keping” , JIANG Junwei
(School of Resource and Safety Engineering, Central South University, Changsha 410083, China)

Abstract To clarify the current status of water pollution on Xiangjiang River Basin in Changzhutan, export coefficient
modeling and equal standard pollution method are used to calculate the water pollution loads composing of industry
waste water, city lives and agricultural pollution in Changzhutan’s 23 counties from 2002 to 2015. The spatial-temporal
distribution and causes of water pollution loads are fully analyzed. The results show that the water pollution loads
especially industrial wastewater decreased in general, and the pollutions from industrial wastewater emission are
mainly concentrated in Zhuzhou and Xiangtan City. The ascending order of contribution-rate of urban domestic sewage
is Changsha, Zhuzhou and Xiangtan. The agricultural non-point source pollution is mainly contributed by the counties
where are large scale of grain cultivations and livestock. The main pollutants includes total nitrogen, total phosphorus.,
ammonia nitrogen, chemical oxygen demand, petroleum and heavy metals. The primary pollution sources are
agricultural non-point source pollution and urban waste water. The important reasons of water pollution in Xiangjiang
River are irrational structure, inadequate sewage treatment and extensive operation of planting and pig-breeding. Three
countermeasures are put forwarded at last: Rapid and high-quality tertiary industry should be developed in Xiangtan and
Zhuzhou. Their industrial structures and region layouts should be optimized; The sewage treatment facilities in these
three cities should be continuingly constructed and innovated; And the capacity of the sewage treatment in the counties
should be improved; Intensive operation of planting and pig-breeding should be developed.
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Fig.1 Annual emission of pollutants in industrial waste water of Changzhutan
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Fig. 2 Annual emission of pollutants in

urban waste water of Changzhutan
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Fig. 3 Annual emission of agricultural

non-point source pollution of Changzhutan
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Table 1 Equal standard load of major pollutants from 2002 to 2015
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fh2 A 14 019. 02 8. 14 17 027.05 11.56 9 650. 41 8. 40
PR 13 648. 00 7.93 7 514.00 5.10 2 812.00 2.45
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Fig. 4 Major sources of water pollution of Changzhutan
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Table 2 Spatial distribution of industrial water pollutants %
15 4% %) Pollutants
b2
A T A S LR
Year ok e cﬁﬂiil Frms /\fmjf:‘nia * i Tolfl fi \iﬁi i
Regional Cyanide oxygen Petroleum nitrogen Mercury Cadmium hromiumn Plumbum phenol Arsenic
demand
K 1.52 12.93 1.42 25.31 0.25 48.32  20.30 5.17 0.89 5.19
2002 Ul 58.33  36.61  53.31  58.51  99.75  35.77 0.85 52.53  31.47  82.77
i 40.15  50.46  45.27  16.18 — 15.91  78.85  42.30  67.65  12.04
Kb 1.69 12.02 6.79 2.79 — 7.62 21. 65 2.32 2.83 4.49
2008 R 55.93 36.77 39.42 55.72 21.57 57.66 1.64 34.33 65.09  85.03
ik 42.37  51.21  53.79  41.48  78.43  34.71  76.72  63.35  32.08  10.47
K 0.70 63.22  10.74  29.35 — 1.97 2.80 3.39 6.96
2015 B9 30. 36 19. 67 25. 60 37.97  100.00  68.86 5.73 17.17 16.97  40.51
R 68. 94 17.10 63.66 32.68 — 29.17 91. 48 79.45 83.03  52.53
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Fig.5 Spatial distribution of COD

emission from urban sewage of Changzhutan
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Fig. 7 Spatial distribution of TP and TN emissions from the livestock industry and planting of Changzhutan
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Fig. 8 Major water pollutant discharge ratio of Changsha
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Table 3 Industrial structure of Changsha-Zhuzhou-Xiangtan region
/%

i S —rl %=k g=rE AL BE
City Proportion of the Proportion of the Proportion of the Similarity

primary industry secondary industry tertiary industry
kv 4.02 50. 92 45. 06 0.983 3
R 7.69 57.26 35.05 0.999 0
W 8. 26 54. 83 36.91 0.989 3
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