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Development of a system dynamics computer model to
assess the effects of developing an alternate water source
on the water supply systems management
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Abstract : In this paper, a System Dynamics(SD) computer simulation model has been developed to assess the effects of
developing and providing an alternate water source, A water service index was also developed to estimate the level of overall
customer satisfaction on water supply service, Data from the Busan water supply service and the Korea Development Institute
regarding the Nak Dong river bank storage development were utilized during the modeling processes, Some important indicators
of the system under study were analyzed by the simulations of development of the alternate water source for Busan, The devel-
oped SD model and the water service index can be further utilized as a tool that can assess the extent and timing of an additional
service improvement project.
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Table 1, Stock and exogenous variables of the Water Supply Sector

Disposal rate of non-deteriorated pipe

If time < 5 then 0,07 else if time
> 13 then 0,010 else 0,004

Variable Type Variable Name Initial Value/Function of Time Unit
Supply rate 0.981 -
Accumulated leakage 81,378,000 m’
Stock Accumulated metering under registration 75,982,000 m’
Accumulated non revenue water 79,323,000 m’
Accumulated total water produced 526,154,210 m?
Daily consumed water (volume) per person 254.96 [ /capita - day
Converter Supply rate improvement ratio 1.75E-7 - In(time)+6.622E-6 (1/yr)/km
Yearly leakage per unit deteriorated pipe length 27985 - gt-10xtme (m*/yr)/km
Table 2, Stock and exogenous variables of the Pipe Maintenance Sector
Variable Type Variable Name Initial Value/Function of Time Unit
Non-deteriorated lengths 5504.2 km
Stock Deteriorated lengths 2963.8 km
Accumulated disposed pipe 84.68 km
Unit cost of pipe rehabilitation 53548 - time">* 1,000 Won/km
Deterioration rate of non-deteriorated pipe If time < 5 then 0.075 else 0.03 1/year
Unit cost of service expansion 8176.47 - In(time)+113905.34 1,000 Won/km
Converter

1/year

Disposal rate of deteriorated pipe

If time < 5 then 0.03 else 0,01

1/year

Income per unit disposed pipe

200

1,000 Won/km

Table 3. Stock and exogenous variables of the Water Supply Business Finance Sector

Variable Type Variable Name Initial Value/Function of Time Unit
Capital 212,918,197 1,000 Won
Stock Average unit water price 0.4754 1,000 Won/m?
Recognition of profitability 0.4 -
TAG 3 17 year
Prime cost 0.018 - time+0.603 1,000 Won/m?
Delay time 1 year
TAG 1 10 year
Converter Target revenue water ratio 1 -
Revenue water improvement ratio 5451.66 km/%
TAG 2 4.5 year
Unit Payback Price 0.223 1,000 Won/m?
Target service ratio 1 -

Table 4, Stock and exogenous variables of the Alternate Water Source Sector

54555 else 101425 - In(time) - 5971

Variable Type Variable Name Initial Value/Function of Time Unit
Alternate Water Production Costs 0 1,000 Won
Stock
Alternate Water Production 0 m’
Existing Average BOD -256.20 - In(time)+2635.62 mg/m’
Unit Costs for Alternate Water Production 0.0491 1,000 Won/m?*
Converter Alternate Water Average BOD 1000 mg/m?
if time < 5 then -6077.2 - time* + 53225 - time +
Bottled Water Sales if time = 5 then -6077. ime + 53225 - time m’/yr
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