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Runoff Analysis of Climate Change Scenario in Gangjung Basin
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Abstract

Jeju Island is the highest rain-prone area in Korea that possesses affluent water resources, but future climate changes are
predicted to further increase vulnerabilities as resultant of increasing of extreme events and creating spatial-temporal
imbalance in water resources. Therefore, this study aimed to provide basic information to establish a proper water resources
management plan by evaluating the effects of climate change on water resources using climate change scenario. Direct runoff
ratio for 15 years (2000~2014) was analyzed to be 11~32% (average of 23%), and average direct runoff ratio for the next 86
years (2015~2100) was found as 28%, showing an increase of about 22% compared to the present average direct runoff ratio
(23%). To assess the effects of climate change on long-term runoff, monthly runoff variation of future Gangjeong watershed
was analyzed by dividing three time periods as follows: Present (2000 ~2030), Future 1 (2031 ~2070) and Future 2 (2071~
2100). The estimated results showed that average monthly runoff increases in the future and the highest runoff is shown by
Future 2. Extreme values has been expected to occur more frequently in the future as compared to the present.
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Table 1. Watershed characteristic factor

Watershed Area Stream Length Average width Form factor
Watershed (k) (km) (A/L) (AL%)
Gangjeong stream 38.23 16.63 2.30 0.14
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Fig. 1. Digital elevation model.
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Table 2. Hydrologic soil groups in Gangjeong watershed

NAME Area(Km®) Ratio(%) NAME Area(Km?) Ratio(%)
YONGHEUNG 0.78 2.04% NONGO 495 12.95%
RB 2.55 6.68% JUNGMUN 5.01 13.10%
GUEOM 0.39 1.03% PYEONGDAE 0.12 0.31%
SARA 0.28 0.73% JEIU 0.69 1.82%
DONGGUI 0.65 1.69% MINAG 0.78 2.04%
ORA 0.87 2.29% JOCHEON 0.02 0.05%
DAEJEONG 0.03 0.08% ARA 0.89 2.33%
HEUGAG 14.57 38.10% GAMSAN 0.14 0.37%
NORO 3.36 8.79% GYORAE 0.11 0.29%
JEOGAG 1.00 2.61% DONGHONG 0.04 0.10%
GUNSAN 0.64 1.67% SONGAG 0.16 0.42%
Rock outcrop 0.21 0.54%
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Fig. 2. Map of (a) land use and (b) soil classes of the study area.
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Fig. 3. Result of the present runoff simulation of the basin of Gangjeong stream.
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Table 3. Calibrated parameters
Parameter Definition Min. Max. Calibrated value
CN2 SCS runoff curve number -8% +8% -4%
ESCO Soil evaporation compensation factor 0 1 0.75
SOL AWC Auvailable water capacity of the soil layer 0 1 0.03
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Fig. 4. Result of calibration.
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Fig. 5. Future present comparison of direct runoff.
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Fig. 6. Future present comparison of direct runoff and Box-Plot.
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