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Abstract

The discharge within the basin in Jeju Island was calculated by using SWAT model, which a Semi-dis-
tributed rainfall-runoff model to the important rivers. The basin of Chunmi river of the eastern region of Jeju
Island, as the result of correcting as utilizing direct runoff data of 2 surveys, appeared the similar value to
the existing basin average runoff rate as 22% of average direct runoff rate for the applied period. The basin
of Oaedo river of the northern region showed R* of 0.93, RMSE of 14.92 and ME of 0.70 as the result of
correcting as utilizing runoff data in the occurrence of 7 rainfalls. The basin of Ongpo river of the western
region showed R’ of 0.86, RMSE of 0.62 and ME of 0.56 as the result of correcting as utilizing runoff data
except for the period of flood in 2002~2003. Yeonoae river of the southern region showed R? of 0.85, RMSE
of 0.99 and ME of 0.83 as the result of correcting as utilizing runoff data of 2003. As the result of calculating

runoff for the long term about 4 basins of Jeju Island from the above results, SWAT model wholly appears
the excellent results about the long-term daily runoff simulation.
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Fig. 1. Watershed for the study.
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¥ig. 2. Flow chart of the study contents.
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Table 1. Status of meteorological station of the study watershed

Observation station Latitude Longitude Sea-level elevation(m) Observation beginning date
Jeju 33° 30N 126° 32 ' E 20.0 1923. 5
Seogwipo 33 15'N 126° 34 "E 50.5 1961. 1
Sungsanpo 33° 23’ N 126° 53" E 18.6 1971. 5
Gosan 33° 29N 126° 16 ' E 71.0 1988. 5

Fig. 3. DEM of the study watershed.
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Fig. 4. Land-cover map of the study watershed.

Table 2. Ground coverage state at the watershed to be studied

Qaedo river Chunmi river Ongpo river Yeonoae river
Area(km’) _ Ratio(%) Area(km’) Ratio(%) Arca(km’) Ratio(%) Area(km’)  Ratio(%)

Paddy field 0.07 0.16 0.01 0.01 - - 3.68 0.14

Grassland 47 10.58 11.14 8.73 0.30 1.48 222 11.32

field 7.31 16.42 254 19.9 13.84 68.87 1.35 18.78

Forest 31.52 70.77 86.86 68.05 4.56 2270 12.37 62.91

City 0.92 2.07 424 3.32 1.40 6.95 0.03 6.86
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Fig. 5. Soil map of the study watershed.
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Table 3. Rate and dimension by soil series at the study watershed
Chunmi river Oaedo river
Region Area(kmz) Ratio(%) Region Area(kmz) Ratio(%)
GUIWA 3.51 2.75 HEUGAG 12.33 27.69
MIAG 10.20 7.99 GUNSAN 2.80 6.28
GIMYEONG 1.56 1.22 RB 1.75 3.92
PYEONGDAE 34.65 27.15 TOSAN 2.01 4.51
JUNGEOM 3.36 2.63 NORO 1.79 4.01
GUEOM 0.65 0.51 NONGO 2.05 4.61
RB 4.19 3.28 JEOGAG 3.01 6.76
JEJU 6.39 5.01 SARA 0.55 1.24
JUNGMUN 0.40 0.31 DAEJEONG 0.14 0.31
IDO 0.32 0.25 YONGGANG 0.01 0.03
ORA 2.23 1.75 ORA 3.10 6.96
GEUMAG 0.37 0.29 AEWEOL 0.49 1.1
GYORAE 0.82 0.64 GUIWA 0.08 0.17
HAENGWEON 0.69 0.54 - DONGGUI 1.23 2.77
EUIGUI 0.10 0.08 GUEOM 0.07 0.16
ARA 0.08 0.06 GANGJEONG 0.26 0.59
SONGAG 1.16 0.91 JUNGMUN 1.60 36
NAMWEON 8.39 6.57 HANRIM 146 3.28
NOGSAN 6.55 5.13 YONGHEUNG 1.03 2.32
PYOSEON 1.53 1.2 MUREUNG 0.29 0.64
SONGDANG 3.32 2.6 ARA 0.49 1.1
TOPYEONG 4.60 3.6 JEJU 1.39 3.12
WUIMI 0.70 0.55 1910 0.01 0.03
GAMSAN 0.87 0.68 JUNGEOM 0.08 0.17
SINEOM 1.42 1.11 JEONGBANG 0.08 0.17
Rocky Land 0.15 0.12 UbO 0.70 1.57
DONGGUI 0.49 0.38 DONGHONG 0.05 0.12
HEUGAG 5.14 4.03 PYEONGDAE 2.50 5.61
NORO 13.91 10.9 HANGYEONG © 3.5 6.84
JEOGAG 5.13 4.02 SONGDANG 0.03 0.06
HANRIM 0.20 0.16 MIAG 0.12 0.26
NONGO 3.06 2.4
BYEONGAG 0.06 0.05
TOSAN 1.11 0.87
GUNSAN 0.31 0.24
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Table 4. Rate and dimension by soil series at the study watershed

Ongpo river Yeonoa¢ river
Region Area(km’) Ratio(%) Region Area(km®) Ratio(%)
GUIWA 4.88 24.29 JUNGEOM 0.78 3.96
DONGGUI 1.56 7.77 JEJU 2.01 16.25
JUNGMUN 1.01 5.02 ORA 293 14.92
GUEOM .0.37 1.86 BYEONGAG 0.50 2.55
SARA 1.76 8.74 IHO 0.24 1.2
GYORAE 0.30 1.48 DO 0.02 0.11
SONGAG 0.48 241 YONGHEUNG 0.95 4.84
JUNGEOM 3.04 15.14 RB 0.94 477
ORA 2.59 12.9 HANRIM 0.75 3.82
JEJU 0.93 4.61 WEOLPYEONG 0.03 0.14
HAWEON 0.39 1.96 DONGGUI 0.05 0.28
HANRIM 0.01 0.07 DAEJEONG 0.09 0.46
ARA 0.91 451 HEUGAG 4.06 20.69
GIMYEONG 0.01 0.03 GUNSAN 0.37 1.91
GAMSAN 0.06 0.31 JEOGAG 0.04 0.21
MIAG 0.01 0.03 NORO 0.19 0.95
YONGDANG 0.35 1.75 TOSAN 0.27 1.38
JOCHEON 0.03 0.14 NONGO 0.04 0.21
WEOLPYEONG 0.23 1.14 JUNGMUN 1.57 7.99
RB 0.02 0.1 ARA 2.81 14.32
HYOCHEON 0.22 1.1 GAMSAN 0.36 1.84
MUREUNG 0.88 4.37 NOGSAN 0.08 0.42
YEONGRAG 0.06 0.28 HAENGWEON 0.06 0.32
Rocky Land 0.04 0.18
SONGAG 0.02 0.11
NAMWEON 0.10 0.53
GUIWA 0.32 1.63
400 ) ; ’ 0
£ %00 i C—Rainfall 200
% —Jimulated SurQ -
g O Obseverd SurQ E
g 200 400 3
a @
3 &
:% 100 600
0 J_J.[J_M . LA IJ] b

(Date 1999. 1. 1-2006. 12. 31)

800

1999-01-01 1999-11-01 2000-09-01 2001-07-01 2002-05-01 2003-03-01 2004-01-01 2004-11-01 2005-08-01 2006-07-01

Fig, 6. Result of simulated runoff for the Chunmi watershed.
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Table 5. Yearly simulation results at the Chunmi watershed

Year

Rainfall (mm) Direct runoff (mm) Year Rainfall (mm) Direct runoff {mm)
1999 3584.6 998.89 2003 3001.18 743.12
2000 1651.49 222.58 2004 3030.7 835.68
2001 2317.09 304.23 2005 1879.23 320.76
2002 2443.89 513.89 2006 2568.09 576.45
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Ao #2% & AAGEFL D wge 4 |E
Ao Z RYFLAAFLME)GS B4 Jeht oo *
a
A ggieh TRy NN RESO) dANE B |5
£ BZARE Yo o] R gho] 0.860) oz |F 0 |
E B FAE Roly| Rl 3¢ A BAs= § |3 v
% ARE L5 BYS FRATA He E 5 C | 7+
< AHE Y Rog AgdETh 0
4.4. 012]7‘:1 0 300bserv2% Dischgr%e (mm1)20 150
49 FHE ;Q}Ef—g TEAR T At Fig. 7. Corrected result of the model for the Oaedo
XA §5F A32¢) 20039 §=2pg? watershed.
£ o83l m¥o HEgAdnE P - AA 84

o 2¥e BAY £X2E WA 499 27 Ho] % GW_REVAP satglo s 243 28 & BA
Mo F FEFS BAY Foll CN2gt 2E 4259 o}%idr. AAH FH9Le #E5g] YRR ANAH
of st} 33 23] 1Y A FATh SOL_AWC S A R 2003d 233 A= & HA3h on,
-5 -0.05 518, REVAPMN 450 A3k, ESCO +1 4 2~10 mmA =] #Z4S Ho|BE L F& 4
1000 WWWWWTW °
‘WEm Rainfall
100 _ {——Simulated Q| . d 200
© Obsewved Q
o il
= -
{ “ Iy h [ 1 1.[‘13 §
E 10 [ | | i | 400 E
(] —
g 3
| It lfl <
2 1 § 600 @
LN‘
0.1 800
0.01 1000
2001-01-01 2001-09-01 2002-05-01 2003701~08 2003 09-01 2004 05 01 2005*01 ~01 205)5~09—01 2006-05-01 2007-01-01 2007-09-01
e 2001. 1-2007.

Fig. 8. Result of runoff simulation for the Oaedo watershed.
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Fig. 9. Corrected result of the model for the Ongpo
watershed.

#3E BAth R gto] 0.85, BT AFZ L XHRMSE)
gkol 0.99, RH E S AS(ME) 3ol 0.83 o o2
= wo] A} gk 2 d9d §9 9A)
B ZBAANY FEF AET EASA o}
E5A Y 2ol Angdes AT + 42t B
AlY fE2% Aert BaFo] mde s 7
AP A9 FYol 23 Fe4e g3

F& Aolgt A5 €
5.8 &

AT FALEL SARGE )& Ao)

ok
>
M
2

r

Fig. 11. Corrected result of the model for the Yeanoae

watershed.
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Fig. 10. Result of runoff simulation for the Ongpo watershed.
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Fig. 12. Result of runoff simulation for the Yeanoae watershed.
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