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Outlook of Discharge for Daecheong and Yongdam Dam Watershed
Using AlB Climate Change Scenario Based RCM and SWAT Model
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Abstract

In this study, the future expected discharges are analyzed for Daecheong and Yongdam Dam Watershed
in Geum River watershed using AlB scenario based RCM with 27 km spatial resolutions from Korea
Meteorological Agency and SWAT model. The direct use of GCM and RCM data for water resources
impact assessment is practically hard because the spatial and temporal scales are different. In this study,
the problems of spatial and temporal scales were settled by the spatial and temporal downscaling from
watershed scale to weather station scale and from monthly to daily of RCM grid data. To generate the
detailed hydrologic scenarios of the watershed scale, the multi-site non—stationary downscaling method
was used to examine the fluctuations of rainfall events according to the future climate change with
considerations of non-stationary. The similarity between simulation and observation results of inflows and
discharges at the Yongdam Dam and Daecheong Dam was respectively 90.196 and 84.3% which shows a
good agreement with observed data using SWAT model from 2001 to 2006. The analysis period of climate
change was selected for 80 years from 2011 to 2090 and the discharges are increased 6% in periods of
2011~2030. The seasonal patterns of discharges will be different from the present precipitation patterns
because the simulated discharge of summer was decreased and the discharge of fall was increased.
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Fig. 1. GCM and RCM of NIMR (National Institute of Meteorological Research)
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Fig. 2. Concept of the Multi-site Non-stationary Downscaling Model
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Table 1. Watershed Status for the SWAT Model Application

Division of input data Yondam Watershed Daecheong Watershed
Threshold area 1800 ha 8000 ha
River stage station 2 3
Division number of small river 33 42
Number of HRU 621 925
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Fig. 6. Division of the Small Basin

Table 2. Assessment of Applicability for SWAT Model
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Division VER (%) QER (%) Total Discharge Error (%)
Yongdam 15.37 11.29 9.9
Daecheong 17.88 4.38 15.7
Average 16.63 7.84 12.80
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Fig. 7. Comparison between Simulated and Observed Hydrograph (Yongdam Watershed)
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Table 3. Future Rainfall and Discharge

8. Comparison between Simulated and Observed Hydrograph (Daecheong Watershed)

Rainfall (mm) / Discharge (CMS)
Division
1981 ~ 2010(year) 2011~ 2030 2031 ~ 2060 2061 ~ 2090
Yongdam 1,187/25.18 1,288/26.8 1,356/28.7 1,392/29.6
Daecheong 1,297/84.08 1,197/104.15 1,328/115.16 1,361/119.29
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Fig. 9. Outlook of Future Discharge
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