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Development of Integrated Water Quality Management Model
for Rural Basins using Decision Support System
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Yang, Young Min - Kwun, Scon  Kuk - Kim, Jin Soo
Abstract

A decision support system DSS-WQMERA  (Decision Support System-Waler Qualily
Managemenl 1 Rural Areas) was developed to help regional planners for the waler
qﬁality management in a rural basin. The integrated model DSS-WQMRA, wrnllen 1n
JAVA, includes four subsystems such as a GIS, a database, waler quaiilly simulation
models and a decision madel. In the sysiem, the GIS deals with landuse and the location
of pollutant sources. The database manages each data and supplies input data for various
waler qualily simulalion models. The water quality simulaticn model 15 composed of the
GWLF (Generalized Watershed Loading Funchion), PCLM (Pollutant Loading Calculation
Module) and the WASP5S moedel. The decision model based on mixed inleger programming
15 designed to delermine optimal costs and thus allow ithe seleclion of managemental
practices to meel the water quality criteria. The methodelogy was tested with an example
application in the Bokha River Basn, Kyunge Province in Korea. It was proved thal the
integrated model DSS-WQMRA could be very useful for water quality management
including Lhe non-pomnt source pollution in rural areas
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Fig. 2. Flow chart of DSS-WQMRA
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Table 1. Types of managemental practices in point seurce pollutions

Coeff. of Coeft. of ,
Types of Managemental construction cost | mamnfenance cost | |reatment efficiency(%)
wastes practices

a b c g BOD | T-N | T-P
Domestic | Waslewas, testment | 9-2998 | 0100 | 0~0.483 | 00689 | 2300 | 48~100 | 39~100
[latie | Sawdust fengentation 5353 | G~1586 | 0~6665 | 0~1 | 2~100 | 20~100| 2100
- Lagoon” (7) 0~0299 | 0~2.412 | 0~6666 | 0~1928 | 2~100 | 20~100 | 2~100

Ca.'l :C1+Cg=a - QD+C‘ Qd,
23 Unil of cosl coeificient a, b, c. d is Milhon Wen
3} () wdicates the number of practices wmvesligated
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Table 2. Results of selection for optimum water guality managemental practices

Pollutant «dentdy Management fechniques ( mﬂh%?lStw o) (%E?gg)
Village 1 Septic tank+Excrement treatment 15,65 0,05
Vilage 2 Septic tank+Excrement trealment 3174 m
Vilage 3 Septic tank+Excrement treatment 1428 0.05
Village Village 4 Septic tank-rExcrement treatrent 1776 114
Village 5 Septic tank+Excrement treatment 21.09 1.88
Village 6 Septic tank+Excrement treatment 41,68 335
Village 7 Excrement treatment 10,54 1.25
Liwvestock 1 Recycling of animal waste into cropland 031 1.68
Livestock 2 Recycling of ammal waste info cropland 0.16 1.2
Livestock 3 Recycling of arumal wasle into cropland 025 1,52
Livestack 4 Recycling of anmmal waste inlo cropland 061 2.4
Livestock 5 Recycling of animal waste into cropland (.26 1.56
Cattle Livestock 6 Recycling of animal waste wnto cropland om 04
Livestock 7 Recycling of ammal waste into cropland (.48 212
Livestock 8 Recydling of animal waste mio cropland (.48 212
Livesteck 9 Recychng of animal waste into cropland 243 14
Liveslock 10 Recycling of animal wasle mnto cropland 028 1.6
Livestock 11 Recyclng of ammal waste into cropland 014 1.12
Livestock 12 Composing method 2873 1144
Livestock 13 Composing method 18,46 563
Livestock 14 No treatment 00 25
Ho Livestock 15 Composing melhod 26,35 10.0
& Livestock 16 Composing method 20,85 6.36
Lavestock 17 Composing methed 18.93 5,56
Livestock 18 Composing method 19,55 6.18
Livestock 19 Compoesing methad 1158 25
Non-point source pollution Fallow paddy 0 0
Mon-pomt source pollution ‘Welland ] b}
Non-point source pollution Vegetative filter strips Q0 4]
Non-point seurce pollution Fertilizer managements 0 0
Total 303.30 -
AP SRR ME AR FABHIYY A 300
A @ HF P F ey JE E Decisian point for
_ = 600 F water qualily criteria
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A B 2] 7o Zais Auigon = BOD conceniration{my/L)
R ) Z“ - e . . Fig. 7. Optimal cost as function of concentration of
o Hz e =N ==X 3 1=}
2 HYasts el s sl ], X4, =4 BOD for normal flow
b 2o Al FARIrge] A= ey g
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