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Abstract — In this study, STREAM model was applied to the Jaran Bay Watershed to estimate the pollution loads
entering the shellfish growing areas and to analyze the characteristics of pollution loads. The result demonstrated a
high contribution of point source pollution loads from the study area to the Jaran Bay. The point source pollution
loads contributed to 11.3%, 67.6% and 66.5% of TOC, TN and TP, respectively. According to the spatial analysis,
the highest discharged pollution loads were from Daedokcheon (River). This is due to its large watershed. The
highest discharged pollution loads for grid cell were from Sanyangcheon (River). This is due to its rural land use.
Monthly pollution loads were heavily influenced by seasonal variations.
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Fig. 1. Location and boundary of the study area.
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Fig. 2. Representation of a watershed using square grid cells and node-link structure in STREAM.
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Table 1. General performance ratings for PBIAS (%) for a monthly time step (Moriasi et al.[2007])

Performance Rating Streamflow
Very good PBIAS <+£10
Good +10 <PBIAS <#£15
Satisfactory +15 <PBIAS <=£25
Unsatisfactory PBIAS > +£25

Sediment N, P
PBIAS <#£15 PBIAS< +25
+15 <PBIAS <+30 +25 < PBIAS <+40
+30 < PBIAS <+55 +40 < PBIAS <+70
PBIAS > £55 PBIAS > £70

Table 2. Performance indexes evaluated for flow, TOC, TN, TP at the monitoring pionts

Constituent Index Yeombanmaeul Hakrimcheon Suyangcheon Jangchicheon-Sambongcheon Miryongcheon
flow R? 0.46 0.9 0.76 0.75 0.74
TOC PBIAS -11.19 63.05 65.33 39.88 -1.1
N PBIAS -16.05 -33.54 6.57 421 64.1
TP PBIAS -64.93 -0.11 19.54 -13.91 -9.71
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Fig. 6. Observed and simulated stream flow discharges at the Moojeon-dong station.
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Table 3. Estimated pollution contribution rate of the study area
T S TOC TN TP
S ources
P ton/year % ton/year % ton/year %
Point source 108.8 11.3 179.6 67.6 15.1 66.5
Diffuse source 856.3 88.7 86.1 324 7.6 335
Input Direct runoff 848.0 87.9 77.4 29.1 7.6 33.3
Baseflow 8.3 0.9 8.7 33 0.1 0.3
Total discharge 965.1 100.0 265.7 100.0 22.7 100.0
Reduction by attenuation 2.1 0.2 4.4 1.7 0.7 3.1

Output Loads to the Sea 963.0 99.8 261.3 98.3 22.0 96.9
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Fig. 9. Yearly flows and pollution loads of TOC, TN, TP from major streams in the Study Area.
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Table 4. Yearly flows and pollution loads of TOC, TN, TP from major streams in the study area

Constituent Flow TOC TN TP
unit m*/ha/yr kg/halyr kg/halyr kg/ha/yr
Obangcheon 3973.9 25.5 4.19 0.167
Hakrimcheon 4455.8 28.5 5.78 0.311
Suyangcheon 4536.2 32.9 4.27 0.217
Jangchicheon 4971.1 38.9 4.36 0.304
Miryongcheon 3791.0 33.1 4.43 0.138
Byeongsancheon 3645.1 34.0 4.48 0.143
Daedokcheon 5412.9 33.9 4.17 0.197
Wolpyeongcheon 3641.5 31.6 3.69 0.132
Wonsancheon 8341.1 72.1 6.39 0.680
Sanyangcheon 9123.7 82.1 10.84 1.150
Max 9123.7 82.1 10.84 1.150
Min 3641.5 25.5 3.69 0.132
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