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Spatial Distribution of Rural Domestic Sewage and Its Control in the Dianchi Lake Basin by PSR Model,
China
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Abstract: Village domestic sewage discharge has become one of the major causes of the Dianchi Lake water pollution. Understanding distri—
bution of village sewage pollution is the basic condition for pollution control. Based on the survey data of rural non—point source pollution, we
analyzed the pollutant emission amount of village sewage and its spatial pattern in the Dianchi Lake Basin. Applied the Pressure—State—Re—
sponse(PSR ) Model, we identified the key control areas of rural sewage treatment in the Dianchi Lake Basin. Firstly, we took the amounts of
the village wastewater discharge and its spatial distribution characteristics as the “state” indicators, as well as the status of sewage treatments
and proposed the measurements. The results showed that the village wastewater discharge amounts were as follows: Xishan District>Guandu
District>Jinning County >Chenggong County >Panlong District>Wuhua District>Songming County, and lakesides areas>mountainous areas.
Depended on the population and the discharge coefficient, the village wastewater discharge amount of the Dianchi Lake Basin was 1.02x10¢
t+a”, the CODy, in the wastewater was 2.18x10*t-a™, the TN was 761.94 t-a™', and the TP was 98.38 t-a™. The weakness and shortage in rural
wastewater control was revealed by Gap analysis. It was that the “response” by overlapping between rural wastewater discharge range and the
scope of existing urban or township wastewater treatment plants to provide a spatial scheme for developing village —based scattered rural
sewage treatment systems. At present, the capacity of urban wastewater treatment plants covered 20 499.7 t+d~'(73.26% ) of rural domestic
sewage discharge, and township wastewater treatment stations covered 934.8 t-d™ (3.34%). So, village—based scattered rural sewage treat—
ment systems should be built to treat the rest 6 549.2 t-d, accounted for 23.40% of the village sewage discharge in the Dianchi Lake Basin.
Facilities of village—based scattered rural sewage treatment systems were suggested to be established in 157 villages in the coming years in an
optimized sequence by priority analysis.
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WA B R 25 S VERTT & 4147 (Organization for Eco—
nomic Cooperation and Development, OECD ) 5Ec&[E
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Table 1 Discharge coefficient of pollutants from village sewage in the Dianchi Lake Basin

HEI R+ L1 P % DX, AT R X 3,
EARR/L-d A 10.30 30.80
157K 4 CODy/g-d - A 20.90 65.90
15K & TP/g-d™- A 0.15 0.29
J57K & TN/g-d*- A 0.75 2.30
& Y =P TE S EHEE, BEXARGE, 2RELE5  BTEANES FRESEMXIE L kXIS X
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Table 2 The village wastewater discharge amount in Dianchi Lake Basin

15k HEiE/ CODe &/  TN&HE/ TP &/

X. & % H(HE) FEAD g kg-d kg-d” kg-d”
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MK HREEE LREE RIEE SREE S FafiE.
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X  £ZEME 5 OE SN EEE Z2EE K EHE RIEHE.

frpnimeaueinyany 211 116 6 502.4 139125 485.6 61.2
HERX KEFE ELEE £9HE.MH S EEE.A2NS AFS. 201 188 5 846.6 12 450.0 4363 560
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Figure 1 Wastewater discharge amount and pollutants emission amount of village sewages in Dianchi Lake Basin
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Figure 2 Treatment coverage analysis by urban waste treatment plant capacity in Dianchi Lake Basin
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Figure 3 Treatment coverage analysis by township sewage treatment station capacity in Dianchi Lake Basin
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Table 3 Development scheme of facilities of village—based

scattered rural sewage treatment systems in Dianchi Lake Basin
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Figure 4 Treatment coverage analysis by facilities for

village—based scattered rural sewage treatment systems in

Dianchi Lake Basin
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Table 4 The rural wastewater treatments by different sewage

treatment facilities in Dianchi Lake Basin
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