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Abstract

In Jeju island, the surface runoff characteristics are quite different from those of inland. Most of streams
show dried characteristics by means of large portion of recharge which goes to the deep aguifer. For this
reason, the accurate estimation of hydrologic components by using watershed model like SWAT is very
difficult. On the other hand, the integrated SWAT-MODFLOW model is able to simulate the complex runoff
structure including stream-aquifer interaction, spatial-temporal groundwater recharge and so on. The compre-
hensive results of Pyoseon region in Jeju island show that the amount of groundwater discharge to stream
is very small, but it might be added to the discharge into the sea. Statistical analysis shows that
SWAT-MODFLOW’s results represent better than SWAT's. Also, SWAT-MODFLOW produces a reasonable
water budget which shows a quite similar pattern of observed one. This result proves that the integrated
SWAT-MODFLOW can be used as a proper tool for hydrologic analysis of entire Jeju island.
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Fig. 1. Dried condition in Cheonmicheon stream(2008. 7.
21).
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Fig. 2. Diagram for interaction of water hydrological
components in SWAT-MODFLOW {Kim et al.,
2008).
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Fig. 3. Flowchart of computation of combined SWAT and
MODFLOW models (Kim et al.,, 2008)
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Table 1. Area distribution according to topographical elevation (unit : km?)
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207.3 10.3 7.1 25.8 76.3 31.7 36.7 13.1 6.3
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Fig. 4. The DEM, land use and soil class for Cheonmicheon watershed.



ok

M

1022 A -

49 - o133 - P47

Table 2. Major rainfall events during observation period in 2006

Period 20 Aug. - 23 Aug. |25 Aug. - 31 Aug. |4 Sep. - 9 Sep. |11 Sep. - 18 Sep. {19 Oct. - 22 Oct.
Total rainfall (mm 67.2 116.42 86.51 245.22 99.64
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Fig. 5. Comparison between Silmulated and Observed flow.
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Fig. 6. Silmulated discharge results by SWAT and SWAT-MODFLOW.
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Table 3. Hydrogeologic parameters for MODFLOW

Type K(cm/sec) Ss(m™) Sy
Alluvial  1.0~2.59x10%  2.3x10°  0.12-0.14
Bedrock 1.35~1.56x10° 2.0x10° 0.12

No-flow
Boundary

Boundary

P CHE(Constant

18 Kitometers Huad Boundaty)

Fig. 7. Boundary condition and hydraulic conductivity
ZOnes.
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Table 4. Water budget result in Cheonmicheon watershed

Classification Rainfall Evapotranspiration Runoff Recharge

(10°m’*/year) (10°m’/year) (10°m’/year) (10°m’/year)
Report (2003) 497 127(25%) 109(21%) 261(54%)
. 2006 591 182(30%) 98(17%) 310(53%)
This study
2007 637 180(28%) 118(19%) 338(53%)
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Fig. 9. Comparison between observed and simulated groundwater level.
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