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Estimation of Interception in Cheonmi Watershed, Jeju Island

ABSTRACT

For the establishment of effective water resources management platform for Jeju-Island, the characteristics, including surface runoff,
evapotranspiration, groundwater recharge and discharge are to be properly quantified. Among these hydrologic components,
interception due to vegetation is very important factor but it is hard to be quantified. After Von Hoyningen-Huene (1981) found the
relationship between LAI (Leaf Area Index) and interception storage, LAI has been used for key factor to estimate interception and
transpiration. In this study the equation suggested by Kozak et al. (2007) is implemented in SWAT-K (Soil and Water Assessment Tool
- Korea) model and is tested at the Cheonmicheon watershed in Jeju-Island. The evaporation due to interception was estimated as
85~104mm, 8~11% of whole evaporation. Therefore it is necessary to consider the evaporation due to interception as a controlling
factor to water budget of this watershed.
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Az §A1=)2 Qltileju-Do and KOWACO, 2003). o]¢} o]
5= Adolgh AlFEe] FREEAHSE QI8 5t v
Al XEE A B ] ARE A8l gL slem,
AFEe] S thgk AAFR] 7= vIES ek 53]
AFA G gebs S0 2 7349t AJekr $HekA| <%
HITHE §-E25E viER| 9] 540 2 vERt $itk(Chung
et al, 2011). WA AFFEe] B84 21 de] 7RkE 7551
SBIME ABTS fF 5495 S A8k #eF; Ak
&3] Az IAE s AAE Bart ek o] 5 20
2J&k XeH(interception) E7R= SRl 2= 3 AR
A=A glont ek HA0] ofety wiiel FoueI= st
H AlE ml$- =2iFig. 1).
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Fig. 1. Hydrologic Components in Jeju-Island
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5159] MIKE-SHE 23(DHI, 1998)0l:= Afehiiss 2jet
HHRR|Gele] F0 2 AL Qlrk £ delxle s
8 494218 SWAT-K(Kim et al., 2009)2 79ko 2 2pcke
AATES BRI, ol AR AA Hodd] Ko
Zgste] A A S Apte] WA AR WX
= e grlshdt it
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2.1 SWAT-K 2

wlar FRAdo A e SWAT(Amold et al., 1993)8 B9}
Exolg ¥ 219 Wizt whe dhiti H34ek F94M &,
AL FHsIRrEde] A7 Felks dSske BYoltk SWAT
& CREAMS(Knisel, 1980), GLEAMS(Leonard et al., 1987)5
< 533 SWRRB(Amold and Williams, 1987) 28-S ko2
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ROTO(Amold et al., 1995; Neitsch et al., 2005)7} 23 7%=
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s SIS o] Aolale] T ALgo] AT ol AL
il = S SEIFLA SWATS o] @del] sHA| 7k
SWAT-K7} /sigion], 58 7Par2e qlsl, Aeidel &
Sz wslel AmA-Asks AN 9%, S E9F DB
T& 2 §% T2 So|thKim et al, 2009). SWAT =&
AERZE, TARE AR, S 59 T2 298
AsiA AA FodE fedom PRk Zhzte] Axfde] dish
T EXuET} EYES 2 RS EH$Ie] HRU(Hydrologic
Response Unit)yH 2 E5AE ARSI 7F 479 HRUYH
R FAEo] S frole] FoheR fu] sk
2 314& AR §5Yo) APPEh SWATOZ B3 & gl
Fo RasE SE IV, ) ERRE AR, 9URA,
A, SR Fol, o] F FEAR B A ARAE
AR 20 3 FAE 2 AT U AsaE woe
o} FofAH, Eq. (1)} o] Eg e wiskdl| whe 4] A2
< 7|Eo 7 sl 9tk

ASW= P— Q— ET— DP— QR 1

o, ASWE BN sk, P35 Qv AR
G LT= SN DP= 3578 QR sRlo=l] sies
Lehdtk AEfEde Bl el ONS Akteles
NRCS F&34125 55= Green & Ampt S 2702 2HY
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7} von Hoyningen-Huene(1981)]] £J8)] 81570 24 xPekx)F
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Fig. 2. The Observatory in Study Watershed and Land Use Map
(Chung et al., 2011)
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Fig. 30 Jeht nle} 2o] 2010 715202 AAAGHR)7} 0.92
2 53 49 vF JoiKim et al., 2013).
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Fig. 3. Comparison Between Observed and Computed Discharge
(Kim et al.,, 2013)

Table 1. Water Budget Analysis Results

Vear Precipitation Runoff EVT GW recharge
(mm) (mm) (mm) (mm)
2008 1,956 31 993 918
(100%) (1.6%) (50.8%) (46.9%)
2009 2,303 36 1,062 1,196
(100%) (1.6%) (46.1%) (51.9%)
2010 2,997 90 926 1,964
(100%) (3.0%) (30.9%) (65.5%)
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Table 2. Hydrologic Components According to Land Uses
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Fig. 6. Changes of EVTs Due to Interception According to land Use
Types

NAME Description Precipitation Runoff Recharge EVT
AGRC Agricultural Land-Generic 2209 (0; %) (5158;) (3:55?,/0)
AGRR Agricultural Land-Row Crops 2269 ( 2270 %) ( ;fg; ) ( 42527,, %)
FRSD Forest-Deciduous 2603 (i 2190 %) ( 61562‘;) ) (3;321 %)
FRSE Forest-Evergreen 2376 (0.1650 %) (615.2;) (3;9;%)
FRST Forest-Mixed 279 (0.179%) (6146.?;) (3?.51%%)
ORCD Orchard 2240 (0.176%) (416(3;) (5111.23/0)
PAST Pasture 221 (0.123%) (5112.2;) (415(?2;))
B dAeME SWAT-K 20| whdd apdkek 2 7PES A A S A0l olopr] BAlo)g S =] 4
Zg3te] 2HE WIS AASUTS refshA] ek Aot Ag 7Rk g v Blue] Hekth Hvd fee] 370d

A vlasste] EARIIHFig. 5). 5, AHES AT A
HIF|AZ] 79 o1 Zakateko] 876~1017mme] BXE B gjo)
Aprs %%} o & dHE FuEk] o] 41 AH|drks
z710 2 ARkl A ZUPFES 926~1062mm= OF 4-6% Z7}at
Ao vpERdth o= A g Ao 2 Qlsf ARd
Bo] FEo] t7lgo R WA Rt s aeE B 7RE e
Sk vlE) tha 7S ol viid vERdths &4_&
ofsfErk Hm|H f-ojo] Apekake: 85~104mm=EA] A Skt
(993~1062mm)<] <F 8~11% W xpA|eh= Aoz wm}u}
Apekego) A ZbgoA Hlad 2 BE-S 2xjshs A
o] Exjol 8@ efelx] L Uds 2h& & Tk HFM,

A0 5

(2008~2010)7F EAJo]g-ol| w}2 B<=x] A% Fxh= Table 29}
2t} EXo] g2 X5l RS 46.2~65.0%, AR 324~
51.4%, frEE2 0.6~1.2%2] HE 2=t 234 o)9f 22
A QRS AdRES e B EXOl8ERE O E3Tt
k- TREA| Uepsit): 53] Aidie] wE AoR FAEE A
oJ(FRSD, FRSE, FRST)2 t}& Ex]o}go] H|ale] Frbaligo)
1.4~3.7%9] Z7F-5 B9, 3-)(ORCD)} E32)(PAST)
= 2.6%, 1.5%2] 2lo]E Btk Telal xjgkeke] ] wol
s Zlo g FAEE U YA 0.5~0.7%2 719] Afel7}
ISR o= Ao YERITHFig. 6).
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