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Abstract — In this study, a mathematical module to be operated in the distributed watershed model STREAM was
developed to simulate the death and transport of E. coli at the watershed scale. The E. coli module simulates the
death and transport of E. coli across the watershed and estimates the spatiotemporal distribution of E. coli loads,
death, transport, and storage in the water body. A sensitivity analysis of the module for certain parameters related
to compost concentrations, soil water discharges, biophysical properties of soil, and water body showed that the
most sensitive parameter to E. coli concentration was the the inactivation coefficient of E. coli in soil at 20 C. In
an application study of the E. coli model to the Gangjin Bay watershed, the simulated E. coli concentrations were
compared with the E. coli concentrations measured at monitoring stations of the National Institute of Environmen-
tal Research, and the resultant PBIAS values ranged from 41.5 to 120.5 in absolute terms. Frequency curves shows
a good correlation between simulated and observed concentrations frequency (R?= 0.68~0.95). It is considered the
prediction accuracy of the model, model input data and parameters need to be further improved.
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Fig. 1. Representation of a watershed using square grid cells and link-node structures in STREAM (Cho et al.[2015]).
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Fig. 2. Schematic diagram of the E.coli sources and transport at the watershed scale.

Table 1. Component of the E. coli model

Type Components

Effluents from Wastewater Treatment Plants (Discharge, E. coli concentrations)
Input Data Manure, Fertilizer(Input time, Input amount)
Non-Point sauces by land use (Urban, Agricultural, Forest)

Simulation C ¢ Inactivation : Inactivation of E. coli (surface, soil, stream, lake)
imulation Components
P Transport : Transport of E. coli (Infiltration, Surface runoff, Interflow, Recharge, Basefllow
E. coli Loads (CUF/hr)

E. coli concentration (CFU/100 ml)

Output Data
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Fig. 3. Application study area for the E. coli model and the stream monitoring stations.
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Table 2. The reference parameter values applied to the E. coli model
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Fig. 4. Sensitivity graph for each of the parameters.
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