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Development of Threshold Runoff Simulation Method for Runoff
Analysis of Jeju Island
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Abstract

In Jeju island, runoff has frequently happened when the rainfall depth is over a threshold value. To simulated this
characteristic rainfall-runoff model structure has to be modified. In this study, the TRSM (Threshold Runoff Simulation
Method) was developed to overcome the limitations of SWAT in applying to the hydrologic characteristics of Jeju island.
When the precipitation and soil water are less than threshold value, we revised the SWAT routine not to make surface/lateral
or groundwater discharge. For Hancheon watershed, the threshold value was set as 80% of soil water through the analysis of
rainfall-runoff relationship. Through the simulation of test watershed, it was proven that TRSM performed much better in

simulating pulse type stream flow for the Hancheon watershed.

Key Words : SWAT-K, Hancheon watershed, TRSM (Threshold Runoff Simulation Method)
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Fig. 1. Digital elevation map of Hancheon watershed.
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Fig. 2. Land use map of Hancheon watershed.
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Table 1. Land use types and areas of Hancheon watershed

Items Types Area(sz) Ratio(%)

PAST Pasture 10.14 11.77
WATR Water 0.06 0.07
ucoM Commercial 0.13 0.15

UINS Institutional 0.87 1.01

FRSD Forest-Deciduous 22.73 26.36

FRSE Forest-Evergreen 15.68 18.19

FRST Forest-Mixed 0.43 0.5

AGRC Agricultural Land-Close-grown 1.09 1.27

URLD Residential-Low Density 11.85 13.75

UIDU Industrial 0.04 0.05

UTRN Transportation 2.75 3.19
AGRR Agricultural Land-Row Crops 12.64 14.66

ORCD Orchard 7.79 9.03

Table 2. Hydrologic soil groups in Hancheon watershed
Name Area(sz) Ratio(%) Name Area(sz) Ratio(%)

UDO 0.03 0.03 JUNGEOM 0.34 0.40
NAMWEON 0.10 0.12 IDO 4.38 5.08
PYEONGDAE 4.49 5.21 YEONGRAG 0.02 0.02
BYEONGAG 0.06 0.07 YONGDANG 0.17 0.20
SONGAG 1.72 2.00 DONGGUI 16.85 19.55
DAEHEUL 0.16 0.19 RB 4.12 4.78
JIGOG 0.08 0.09 AEWEOL 0.05 0.06
GUEOM 1.85 2.14 HANGYEONG 0.08 0.09
GEUMAG 0.69 0.80 Rock outcrop 0.17 0.20
GIMYEONG 0.08 0.09 WEOLPYEONG 0.07 0.08
NORO 0.03 0.03 HANRIM 0.25 0.29
MINAG 0.01 0.01 MUREUNG 0.61 0.71
ARA 0.13 0.15 JUNGMUN 291 3.38
SARA 0.92 1.07 ORA 8.81 10.22
TOSAN 1.58 1.83 JOCHEON 0.44 0.51
JEOGAG 0.07 0.08 GANGIJEONG 0.44 0.51
JEJU 8.14 9.44 HEUGAG 13.85 16.06
NONGO 0.05 0.06 BRB 0.01 0.01
Water 0.03 0.03 GYORAE 0.99 1.14
YONGHEUNG 1.21 1.41 DONGHONG 3.91 4.54
GUNSAN 5.18 6.01 GUJWA 0.82 0.95

GAMSAN 0.29 0.34
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Fig. 3. Precise soil association map.
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Fig. 4. Result of calibration by SWAT-K (2008-2010).

Discharge (m?/s)
Precipitation (mm)

Parameter Definition Median Range Calibrated value
CN2 SCS curve number Default +8% -30%
RCHRG_DP Decp aquifer None 0.7

percolation fraction
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Rainfall Surface runoff Evapotranspira-tion Recharge
(mm) (mm) (mm) Lateral flow (mm) (mm)
2502.6 537.06 829.6 39.68 1130.54
(100%) (21.5%) (33.1%) (1.6%) (45.2%)
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