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Abstract

A conceptual watershed model HSPF (Hydrological Simulation Program-Fortran) was applied to the Hwangryong
river watershed to evaluate climate change effects on pollution loads of the river. For modeling purposes, the
Hwangryong river watershed was divided into 7 sub-watersheds. The model was calibrated and validated for
the river discharges against the data observed in 2011 at several monitoring stations. The RCP scenarios were
set up for the model simulations after being corrected by change factor method. The simulation results of the
RCP 4.5 scenario indicate that the annual river discharge and concentrations of BOD, TN, TP of the Hwangryong
river will continually increase during the second-half of the 21st century. As for the RCP 85 scenario, the
simulations results imply that the pollution loads will increase during the middle of the 21st century reflecting
the pattern of precipitation. Monthly distributions of the pollution loads for the RCP 4.5 and the RCP 85 scenarios
show it will increase the most in September and February, respectively.
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Hwangryong River

Fig. 1. Stream Networks of the Hwangryong River and the Sub-watershed Boundaries
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Fig. 2. Locations of the Stream Water Quality Monitoring Stations within the Hwangryong River Watershed
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Fig. 9. Simulated 30-year Mean Monthly Precipitation for the RCP 4.5 and the RCP 8.5 Scenarios (the
Dotted Line Indicates the 30—year Mean Monthly Precipitation, 1976 -2005, Observed at the Kwangju Station)
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Fig. 11. Simulated 30-year Mean Monthly Temperature for the RCP 4.5 and the RCP 8.5 Scenarios (the
Dotted Line Indicates the 25-year Mean Monthly Temperature, 1981 - 2005, Observed at the Kwangju Station)
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Table 1. Simulated Annual Discharge and Pollution Loads of the Hwangryong River for the RCP 4.5 and the

RCP 8.5 Scenarios

RCP 45 RCP 85
2011~2040 | 2041~2070 | 2071~2100 | 2011~2040 | 2041~2070 | 2071~2100

Discharge (10° m*/yr) 417 472 613 396 532 460

BOD (ton/yr) 1,359 2,003 2,306 1,784 2,132 2,062

TN (ton/yr) 718 763 872 671 802 764

TP (ton/yr) 30 32 38 28 34 33
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Fig. 12. Simulated Mean Monthly Discharge and Pollution Loads of the Hwangryong River for the RCP
4.5 Scenario
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Fig. 13. Simulated Mean Monthly Discharge and Pollution Loads of the Hwangryong River for the
RCP 8.5 Scenario
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