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Abstract

For Kangjeong stream and Akgeun stream in the central part of the southern Jeju Island, on-site discharge estimation was
carried out for approximately 10 months (July 2011-April 2012) twice a month on a regular basis by using ADCP (acoustic
doppler current profiler) and long term rate of discharge was calculated by using SWAT (soil and water assessment tool)
model. The discharge was 0.28-1.30 m’/sec for Kangjeong stream and 0.10-1.54 m’/sec for Akgeun stream. It showed the
maximum in the summer and the minimum in the winter. As a result of parameter sensitivity analysis of SWAT model, CN
(NRCS runoff curve number for moisture condition II), SOL AWC (available water capacity of the soil layer), and ESCO
(soil evaporation compensation factor) showed sensitive responses. By using the result, the model was corrected and the rate
of discharge was calculated. As a result, the annual discharge rate was 27.12-31.86(%) at the Akgeun basin and

23.55-28.43(%) at the Kangjeong basin.
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Fig. 1. Basin for the study.
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Table 1. Baseflow discharge using ADCP

Kangjeong stream Akgeun stream

Date 3 3
ADCP (m?/sec)y  ADCP (m®/sec)

2011.07.22 1.025 1.2453
2011.08.06 1.304 1.3103
2011.08.19 1.309 1.4788
2011.09.02 1.104 1.5405
2011.09.16 1.115 1.3603
2011.09.30 1.188 1.1693
2011.10.14 - -
2011.10.28 0.864 0.7400
2011.11.11 0.828 0.7330
2011.11.25 - -
2011.12.09 0.661 0.7023
2011.12.23 0.599 0.5218
2012.01.06 0.519 0.614
2012.01.20 0.540 0.383
2012.02.03 0.455 0.324
2012.02.16 0.285 0.105
2012.03.02 0.354 0.226
2012.03.16 0.333 0.334
2012.03.31 0.388 0.385
2012.04.13 0.550 0.323
2012.04.27 0.819 0.827
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Fig. 2. DEM, landuse map and soiltype map of studies basin.
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Table 2. Landuse in the watershed

Kangjeong basin Akgeun basin

Landuse 2 . 2 .
Area (km”) Ratio (%) Area (km”) Ratio (%)
Forest 29.25 76.5 18.10 77.0
Grassland 4.78 12.5 3.97 16.9
field 3.57 9.3 0.64 2.7
City 0.61 1.6 0.75 3.2
The others 0.03 0.1 0.04 0.2

Table 3. Soil type in the watershed
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Kangjeong basin Akgeun basin
Soil series Area(km?) Ratio(%) .SCS Soil series Area(km?) Ratio(%) NRCS
soil group soil group

Heugak 14.66 383 A HEUGAG 9.84 41.9 A
Jungmun 5.06 132 C JEJU 3.80 16.2 C
Nongo 4.90 12.8 B DONGGUI 1.70 7.2 C
Noro 3.42 8.9 B ORA 1.54 6.6 C
The others 10.20 26.7 - The others 6.63 28.2 -
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Table 4. Rate of change of direct runoff according to the rate of major parameters at basins excepting of a stream

Parameter Runoff -100% -50% 0 50% 100%
WATER YIELD -6.38 -3.34 0 3.63 7.56
CN_2 GWQ 95.74 9.22 0 -52.48 -79.43
SURQ -28.73 -15.05 0 16.53 34.29
WATER YIELD 5.63 -0.82 0 2.08 6.83
ESCO GWQ 198.58 -14.18 0 34.75 380.14
SURQ 6.46 -0.65 0 2.38 7.53
WATER YIELD -3.79 -1.66 0 2.33 4.52
SOL_AWC GWQ 557.45 132.62 0 -35.46 -41.14
SURQ 1.83 0.89 0 -1.93 -4.19
7S o sk BEskd AlA"e 7HE 2 A ST £30% F = Hstelolom, A5k
& U] Hsl 2y viifaeE st 2o S £90714] Htelth(Fig. 3). ESCO= A8
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Fig. 3. Rate of change of direct runoff according to the rate
of change of parameter CN_2 of a basin.

——WATERVIELD
150 | EGW
suRQ

50
00
0
0

SENSITVITY(%)

-109% 100%

Fig. 4. Rate of change of direct runoff according to the rate
of change of parameter ESCO of a basin.
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E
&2 Table 5. Sunface runoff calculation result in years
(1]
=
[
u . Rainfall Surface Runoff
s Basin Year (mm) runoff rate
& (mm) (%)
3
'(% k 2009 1,830 496.1 27.12
Akgeun 2010 2,468 786.4 31.86
2011 1,837 532.1 28.97
0 2009 2,152 506.8 23.55
0 1 2 3 Kangjeong 2010 2,903 825.3 28.43
Observed Discharge {mm)
2011 2,161 546.5 25.29
Fig. 6. Result of calibration.
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