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Summary

The outflow within the basin was calculated as appling SWAT model of
Semi-distributed rainfall-runoff model firstly at Jeju Island to the important
rivers(Chenmi river, Oaedo river, Ongpo river and Yeonoae river). The data of
watergate - weather and GIS input data (DEM, Landuse map, Soiltype map)
were constructed as the input data to be applied to the basins to be studied and
the parameters related to the runoff among the hydrological parameters of model
were selected to analyze the sensitiveness.

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 1492 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 062 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 099 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(Chunmi river, Oaedo river, Ongpo river and Yeonoae river) from the
above results, SWAT model wholly appears the excellent results about the
long-term daily runoff simulation. If SWAT model is constructed as ensuring
further more runoff data and analyzing - verifying with the result of this study,

it is judged to have very excellent utilization at the aspect of the long-term

= Vil -



daily runoff simulation of Jeju Island and the integrating management of whole

basins.
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Table II-1 Summary of rivers of the basins to be studied
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Table -1 Classification of model according to hydrological process (Singh,
1995)

(] []

75 5% 299 9
HEC-1

(Hydrologic Engineering Center, 1968)
HYMO

(Williams and Hann, 1972)
RORB

(Laurenson and Mein, 1983)
SSARR

(U.S. Army Engineer, 1972)
Tank Model

(Sugawara et al., 1984)
THM

(Morris, 1980)
ILLUDAS

(Terstriep et al., 1974)
NWSRFS

(Hydrologic Research Lab., 1972)
SHE
(Abbott et al, 1986)
SWAT
(Arnold et al., 1994)
SWMM

(Metcalf and Eddy, inc., et al., 1971)
Distributed 28 oA A8 7F B3 L ES
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Hydrological

Process
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HEC-1 (Hydrologic Engineering Center,
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SSARR (Streamflow Syntheses
Engineer, 1972), SWMM (Storm Water

And Reservoir Rgulation; U.S. Army

Management Model; Metcalf and Eddy,



Inc., et al., 1971), SWAT (Soil and Water Assessment Tool; Arnold et al., 1994)
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Table -2 Various hydrological simulation models (Jin Rack-sun, 2005)

Event Simulation Models
1961 SFM Storage Function Method
1968 HEC-1 HEC-1 Flood Hydrograph Package
A Prob;em-Oriented Computer Language
1972 HYMO o .
for Building Hydrologic Models
1972 USGS USGS Railnfall Runoff Model
Continuos Simulation Models
1958 SSARR Streamflow Synthesis and Reservoir Regulation
1966 SWM-1IV Stanford Watershed Model-1IV
Hydrocomp Simulation Program
1967 HSP )
(SWM version)
1969 OPSET Self-Optimizing Hydrologic Simulation Model
1970 TWM Texas Watershed Model (SWM version)
1972 NWSRES National Weather Service River Forecast System
1972 OSUSWM Ohio State University version of SWM-IV
1972 DISPRIN Water Resources Board Dee Research Model
University of British Columbia Watershed and
1972 UBCWM
Flow Model
1973 SACRAMENTO National Weather Service Sacramento Model
U.S. Dept. of Agriculture Hydrograph lab.
1974 USDAHL-74
Watershed Model
Institute of Meteorology and Hydrology of
1975 IMH2-SVP OBy poigy
Romania Model
1980 HSPF Hydrological Simulation Program-Fortran
1993 SWAT Soil of Water Assessment Tool
Urban Runoff Simulation Models
1967 HSP Hydrocomp Simulation Program
1970 MITCAT MIT Catchment Model
1971 SWMM Storm Water Management Model
1972 UCURM University of Cincinnatu Urban Runoff Model
1974 ILLUDAS Illinois Urban Drainage Area Simulator
1974 STROM Storage, Treatment, Overflow, Runoff Model
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A AR F = V1A FE, Askr SOl Uigk BojE b Fanksae] dHE AL
%+ a0
SWAT 2aolA ALgshs B44 B44e dg 4 G 2
t
szsm)+ zo(Rday_qurf_ Ea_ Weep™ ng) (31)
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87 98] SWAT 2ol M Ab&5= duba el Astag e tpepiic)

| Enler HRU/Subbasin command loop

I —ccm—

Read or Generate
Precipitation and
Max/Min Temperature
A% U L
Generate Solar
Radiation, Wind
Speed And Humidity

AR | o -
Com pute Sonl Temperature
Rainfall +
. Snowmelt >0 ? _
NO Sl ey YES

!

Coﬁiputersu:face Rur:n-o-if_
And Infiltration

\ 7

Surface Runoff
>07

I

Compute Soil Water,

e

Compute Peak Rate, 5
Routing. Et, Crop Growth, Transmission Losses,

[ Pond, Wetland Balance, Sediment Yield, Nutrient

| Groundwater Flow and Height And Pesticide Yield

[
|
P—
| :

S S

|
i Exit HRU/Subbasin—command loop

Fig. -2 Mimetic diagram of calculating process of SWAT model about the

small basin
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FAs = 9ok, SWAT Eg2 a3 3 spdelMe geted Aske 2gs) 3
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Biodegradation
and
Translormation
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H yx=30.0E ([0 T ¢xsin6sin® + cos6cos Csin (0 T gp)] (3.3)

AZNAM, H @ B AR = 7hed BALY

Hr
Lo
&
I
o
=
Lo
e
S

o o3k o <k % (albedo) 7S 7FA a1 A AT}
- 5719 B2 #43k w9] %Fo] bmm Ht} AW
a=(.8
- 9 %o] 0.omm Et} a1 HRUo| A& o] glod

_ . ok o} i
a=da soz'l(a sotl* & & EH‘”““)
- w9 &o] 05mm Ett Fa AEY AFo] s AF

=48 plant (1 — cov sol) +a soil * COU g (3.4)

cov ;= exp(—5x10 77 - CV)

AZIA, cov P B IE AYE v AEA] vtol oot IFE (kgha ')

s

< 43t BAMF(H ) (Doorenbos and Pruitt, 1977)

H,=—[0.9- —ﬁuo 11-00.34-0.130V el -0- 7Y,  (35)
47NN, H,: % ¥ g% BAE 7, BT 2% (Kelvin)

0 : Stefan-Boltzmann 5 (4.903x10 ~"MJm K ‘d ) e T71

A = BAB(H )

H,=(1-9) - Hy,+H, (3.6)
ANA, B, BAE M, w A
H,: « % &3 SAE ) a9y dAbg
@ 2=

<% (temperature)= =84, 384, AESE Ao vhFst IS v, 2
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kg A
4

71 ()

Iz
el

2)

—

TZZL' 3

3R Coy |

o7

o

o

g o] hr A|ZF
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J )

N
d
H

(bulk

fo
u
fll

AtEt, B4l (damping depth) 5717F A+ ZolE 9 n]slH

density) 9} EFFwE ol o) 9wt

AxHel s A (B8)& ol&ste] Al

(3.8)

Tssm,f_:bCU . Tsoil(l,dn_l)—l_(]-_bcv) : Tbasl

AN, T, BALE AEW] L£E (T)

byt G TBol whE Aol A, T, 1 Aol gl Ande £x

3]

soz'l(]-,dn_].) ek od A Hdﬂﬂ Ed=o] 2% (1)

EYZ 25E 2 (395 ol&dte] Aitym, 2 /2 080 AHgsta

WA o
TAHEEH EGA7EA Y Zlole] HE o] & st ALtdET
T ,.(zd,)= 2T (2,d,—1)+F
[1.0— ¢1-[df [ T anar— T surfd + T 0] (3.9)
ANA, T ilz,d,):d, A @ St 2] zolA9 EF 2&(T)

¢ :lag (0.0-1.0), T (z,d,—1) :°

df + *

T apaiy - QBT W7 25(C), Tyt 1 89 AEH 25

2 & (Water temperature) : F2& stHo| Ao AR A3} S| mo] 1A
Gt =5 A HHoe=

A Baos gHaroltt. SWATHAE sl Al <]
Stefan and Preud’ homme(1993)el] ¢l&] 7H&% 2] (3.10

=5.0+0.7 T,

waz‘er

047]}\1’ Twater : ‘/—":%CC) ’ Tav :

% 2(Wind speed)

SWAT 2Lge] A S 2akat
P e Wgolth SWAT A= F5e st ARE A%
o]

SAF 282 Attst7] 918kl Penman-Monteith

2

z&
>,
[o
>~
>
oo
ok
£
A
o
N
il
rr
B
AV

ﬁg
L
M
©
i
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(3.11)

D A Eol(em)

h 4100

bol AL&
Zw

O]

HAE Im=2 7FA

WX S Haltiner and Martin(1957)0] A ¢F3t

B

(3.12)

[iz]o.z
DEol z(cm)elA Y FE (ms )

Dol gy em)ol e FE (s )

Up=U; °
Uy -

2 (2.12)
A7NA, u,

7]

1

gl
AO

¥

2) 71

SWAT| A

3l

)

‘(H

}71

°

48 7] (weather
A

=
=

1=l
=13

A

J2 AL 7%

H

1% A

-
=

generator)

o

X

el
i)

_Zf!

Nicks(1974)7} 714+

1

A

[e]
=

]

[e]
j

dl

A

3

71’48 4% Table -3 ¥ 2ot

B A4 W

(0-1)e] HjaLel] <]

12 vt=

B

BN
T

J

=
JEA

o
oy

4
Ho

olo

il
I
i)

7] &=
(Air Temperature)

(Precipitation)
(Solar Radiation)

Table -3 Method of weather generator

T

(Wind Speed)

(Relative Humidity)
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2 571 E =24 snow packel t©ls|F o}

9 ¥E5(Snow cover) : SWATOI A= AFEA7F 219 9] 100%7F ol Hole ¢
Al A A (threshold snow depth)S A3+ & 3 AfFAo HAHAo] o] F o]tz T
HoFo yiErx:= WAZFAAM(areal depletion curve)d 9] BlAEAHow =
En 2 (313)7 T

__SNO ,_SNO y __SNO _\\ -1
S0 = "GN | ( SNO 1, + exp(cov | —cov SNO o, ) (3.13)

A71M, sno ,, | HRUS Eoll 3} deigli= ul

SNO : snow pack®] s7+8 & 2ol (mmH,0)

SNOI()O : 100%7}‘ i—gi E‘jo]% %17:” Z?]_O] (WZMHzO)

4

cov |, covo - DA & w7 ¥ 4= (shape parameter)

T T~ VW ydils
0.9 /-—""_]x 0e

08 / :

& 07

2

al cove
o o
i m

o
=

Fraction areal coverage
_h 2

Fraction areal c
o
L)

o
(=]
—
"-n.‘_-“-"
o
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o
2o

\

Udy 02 Wiy O4 s NEC Dy 08, 09 1 1] EI.I‘ EI.I2 0.2 04 05 EIT'S EIT? EITE EITG 1

Snow volume (fraction of SNOT00) Snow volume (fraction of SNO100)

[=]

Fig. -5 In case of 50% coverage, dimension-decreasing curve according to the
change of SNO
54 (Snow melt) : 82L& 7], snow packd 2%, I £ o ¥ HZ

5o er AAET e F2 B nRviA R 21 ARE A g4
=
-
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T ot T
SNO mit b mit SN0 cop (_SZLMTM - Tmlt) (3.14)

1714, SNO ,.; - 2% (mmH,0) , b, * melt factor ( mmH ,0/day*C)

T g © SnOW pack®] E(C), T, $49 Fe7k dshshs £2(0)

[ Precipitation ]

| v
“"@'&',Q[‘j l Rain _Snow
1

Snow cover

L————J Snowmelt

P RS vy

L

bi Jngl-l.'._latan -——l Surface Runoit > | — ————— —_—

» Streamfilow

v —PITransmission Losses}'

S0l S1ora08 -»CPond/Reservoir Water Balan@i

Irrigation Diversion

_,,I P/R Evaporation I P‘{Transmission Lossesi

irigation —l Route to next Reach]
3 : Y T a—— ;
Soil Evaporation > P/R Qutflow ; or Reservoir

| | Plant Uplake;wd —b[ P/R Seepage |
Transpiration
*F{ Lateral Flow } 7
»

—’i Percolation Shallow Aquifer o

! Seepage | |Relum FJow}—

> Deep Aquifer )

Fig. -6 Approximate path of water particle in SWAT model

Soil water routing
(10 layers)
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£ (Table T-4)% §99) EAl§ 28l 2 44 9% A

A (Table M-5)2

Table II-4 Classification of soil group in SCS runoff curve method
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Table -5 Runoff curve index of natural region, CN (AMC-1I, 1,=0.25)

EFY FEGA £33
3 B 3 ¥
EA olg 47 SRR LR e s ¢ D
Fallow Straight row - 78 91 9
Straight row Poor 72 81 &8 91
Straight row Good 67 78 8 &9
Contoured Poor 70 79 84 88
Row crops
Contoured Good 65 75 82 86
Contoured and terraced Poor 66 74 80 82
Contoured and terraced Good 62 71 78 81
Straight row Poor 65 76 84 88
Straight row Good 63 75 83 &7
. Contoured Poor 63 74 82 &
Small grains
Contoured Good 61 76 81 &4
Contoured and terraced Poor 61 72 79 82
Contoured and terraced Good 59 70 78 81
Straight row Poor 66 77 8 &9
Straight row Good R 72 8 &
Close-seeded
Contoured Poor 64 75 8 &
legumes or
] Contoured Good 5 69 78 &3
rotation meadow
Contoured and terraced Poor 63 73 80 83
Contoured and terraced Good 51 67 76 &0
Poor 68 79 8 &9
Fair 49 69 79 &4
Good 39 61 74 80
Pasture or range
Contoured Poor 47 67 81 88
Contoured Fair 25 59 75 83
Contoured Good 6 3 70 79
Meadow good 30 58 71 78
Poor 45 66 77 83
Woods Fair 36 60 73 79
Good 25 5B5 70 77
Forest Very sparse - 56 75 86 91
Farmstead - 5 74 82 &4
Dirt - 72 82 87 &9
Roads
Hard surface - 74 84 90 92
Commecial and 85% impervious - 8 92 94 95
Business Area 72% impervious - 8 85 91 93
Industrial Area 65% impervious - 778 90 92
Residentia Area |30% impervious - 5 71 8 &6
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@ % A4 Green & Ampt #

lE,_
Green & Ampt 54 ARWAN ] HI52 714ate] 52 o287 98 7

HEATA91D). BEFFel #Hst ATt ESS ol ddEA EEITa
THgEY. Bo] EYFTor AT, F84 HEW 99 EYS hdd] xstdnt
3 7% Fig, M-7 & 2A A5 $43 Green & Ampt 320l 93] Zoj%

] Moaisture Content — = 0 Moisture Content —
/ 77 FFRA
=] Ly
o T
8 rcfll Saturated Zone

B ______________‘/,’

______.____ & e
Wetting Zons |

R

- —i

r
0. i thm 117 Front

1

1
’ Wetting Front
|
l

Actual Infiltration Green & Ampt Infiltration

Fig. -7 Difference of the actual infiltration and the infiltrating aspect of
Green & Ampt formula (Arnold, 2000)

SWAT R &o|A+= Mein Larson(1973)e] 23] 7H¥® Green & Ampt &2 S ©]
&3oto] AFHFOZ AFAINS Hodt= WHS ol&sta on, olF fs A
A= LAk o]3H(sub-daily) 9 FAEE JEEoF st

Green & Ampt Mein Larson 3 5&2 2] (3.18)7} -t}

. AB
foo,tzKe-(1+—wa =) (3.18)

AN, fo,t AR el e AFE(mm/hr) , K, 0 FESFE A EE (mm/hr)

v, A AERY EGSPELS (mm)
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@ A Z & A Potential evapotranspiration)
ZH A 5 @Ak (Potential EvapoTranspiration; PET)2 F-3ke] B8] FHo] 7l
sbal, ol Fu A F ZA7F flo] AAste AR ddaA FJEE He 9L
FHE 9 ZFuato] WHAlElE H| & (Thornthwaite, 1948)0]th. ZHhal v && e 4
A maEA wel Jd&ge 2] Wi Penman(1956) PETE "AHE& ¢hx3]
ol A8 gle AHlolA e =4 AEdd o3 FAHE=

SWATA| A= PETE 4F437] 9@l Penman-Monteith % (Monteith, 1965;
Allen, 1986), Priestley-Taylor ' (Priestley®} Taylor, 1972) Z1#] 3 Hargreaves
W8 (Hargreaves 5, 1985)S 2 g&3ta dtth

A vl we Fed & xmyp 47 g2y 72 dd 23 = Table M-63 2
t}.

Table -6 Input data according to PET calculating method

Method g 287
Penman-Monteith Method 7| Ads s, BokEAld E4
Priestley—Taylor Method 7], AUlsE, HSdEAE
Hargreaves Method 7] &

Penman-Monteith Method : Penman-Monteith W& Z=wile &
R e} =F7E AAsHY] Hs 712e] AE TG94 @ xHATE] 84

52 FAEHo Qo Penman-Monteith W3 21& 1S 2 (3.20)03 2t}

_ A - (H#:t_G)+pair' Cp* [eo_e ]/Va
N A+x - (1+7./7,)

(2.20)

7NN, N FABE (Mm 2dY) , E : 22&e] 2ol(mm/d)
A EBEZI)G-e% THe] 7]47] de/dT (kPa/C)
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H ., =5 & (net radiation) (Mfm *d™ ') , G+ ALZH= (Mim 2d 1)
Dy BNHE (kg/m), ¢, 24 el D (Mm 2
e 1 ol zol Mo E8S5F7HKPa) , e, @ ol zolH 9 $%7]¢H(KkPa)

¥ ¢ =4 ( the psychrometric constant) (kPa/C) , » @ 21 A9 54 & (s/m)

r, W75 AAAL(EF7IGGAD) (s/m)

Priestley—Taylor Method : Priestley®} Taylor(1972)+= A% ®o] 53+ 45 A&
2 9le A((321)S MREA. F9 Aol 53 A% o o] BrdE 2
E AARL, A 24E AF(a,,=1.28)5 F3A

AE (=04, Aﬁx (H +—0) (3.21)

1714, A 71FEMI/kg) , E, ¢ AFASEA(mm/d)

a,, AT, A ZIFISVIG-25 49 71E7] de/dT(kPa/C)

Priestley-Taylor 22 W& o]Fxd A HAFT It Ao Ae&d 4 ot
A, oA A9 o] Fdo] T Wk E = 7 FE XA Yo A= Priestley-Tay

lor & AH&o =X A<

o\

T
25
29,
WL
N
P>
o
i}
-
k1
%0,
O,

Hargreaves Method : Hargreaves WW-2 California Davis #] 9 2] cool-season
Alta fescue ZHt]Fo] thdt 8 Fote] IFA AR ZFH F X5 tH(Hargreaves,
1975). o] % 9 o] sjAo] o] Fo] A il (Hargreaves®} Samani, 1982, 1985), SWAT
oA AF&H FE& 19854 ¥ Y th(Hargreaves 5, 1985).

AE=0.0023 - Hy - (T o= T o) *° - ( Tav+17.8) (3.22)
o714, A 71 EMI/ke) , E, ¢ AATEHmm/d)
o D UAIAR EAD (Mm " 2dY) , T, - Tl Eel Har)2(0)

T, R del HAZL(C), T, : Bi#7)L(C)

_28_



F(Actual evapotranspiration)
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(E 7 1% 9
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o

(2.23)

E cam

(2.24)

RINT(i)_Ecam

R INT(f) ==

Ag 5

U

[e)
el

ANA, E,

Elgacs (mmH 5 0)

%

(mmH,0) , E -

Ecam ’

DY Bl Q) 27] B (mmH ,0)

R INT( Z)

=9 FET ¥oH,

7 = INT(i)

(2.25)

(2.26)

0

R INT(f) 3
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E,—E,,)< A4

29 SQB(E,

o]/

1}
jm

NJo

AL
00

R

F(Sublimation and Evaporation from the Soil)

2} (shading)9] A xol 93] =

o

KeR
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E, 7o 29 4% (mmH ,0)
(3) EF=(Soil Water)
EdEHom 5ot 52 o] A FRE w olwetHA, A& S F
At EY(Soil water)= EYA Q] nig7bA] 3 F 5 of
ssto] spx el 7]

an

Bzl FAHM, EFFY o5 HFHOoR ZPon o

SHA "o}
W& & (Lateral Flow) @ T3 fFEolgta® Bl FW A 13 52 x5ty

M FY AFE W sHFE ldste 555 YUt A ow EYS
(0-2M)oll M & S A st 552 AR sAldd ALEE 53 A7 2y
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¥} Moore (1984)0 <& Aeld H 82 #F% & (kinematic storage model)S A}

gstgith o] mPS T FAE W s2E 2R wHdAe AEH 582
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Fig. M-8 Perfect inclined plane of concep (Arnold, 2000)
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Steady state water table

—————— Transient water table
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AdsA w9, 2 FoerhDingman, 1994). 199t 3L 3o 257t A
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g 3 ol AdS sl Fednnst desel we v 42 @
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Organic N
Humic Substances Residue

Organic

fertilizer Plant residue.

Fig. II-11 Transition process of nitrogen in SWAT

Ql(Phosphorus) : SWATe A R&EstE 7 HRUAA 9 o 7} Qo] vkt
B = = Fig. M-129F #2o] YEedT

Organic P
Humic Substances Residue
Organic P
fertilizer Plant residue

L i

1 Residue Mineralization

Fig. MM-12 Transition process of phosphorus in SWAT
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8) %A
SWATSI A= 2% Al (pesticides) o] #91 WAM ] 38h4 AFS AFat7] 93kl
4%A) o|%< 7t HRUME 448tk 4549 0|52 AE 45 57 o3

Aol o EFFY UFFone oFon PR mejw

2
ol
M
M
o
2
2
i

WVolatilization

Degradation I

£ Surface and Subsurface Application

Wolatilization

~ o

Fig. II-13 Transition process of insecticide in SWAT
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A wRol maA melRth SWATANE %3 §%e Aelal 9stl
Manning} & AH-3ta 9ok §% 4y
2 olgetel A Ba) FHHET WEA
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%% 3 (konematic wave) 2.8 2] Wy E o]t}

Vou ' TEFFPH,0 |, Vg : AFF A3 °H,0)
of 4 AH FHAME At 1A B
st 24 (3.32)7F ok

q out,2 = e - q E,aue—l_ (]- . SC) *d out 1 (3.32)

Muskingum 34 (Muskingum Routing Method) : Muskingum FAHE 1
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AT oleld HE Agstel BY ARFE 73 FFEA, K-g,,08
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A7) AFFE K- X (ge—q 0% FA 7ead, on X& 3% AF#E
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Table -7 Domestic - international research trend about the used and the

development of SWAT model

AHE ==
o F X A v}
Trial &
Amold = SWAT Illinois 99 &4 £4& F3lo g3t E
ITOor
(1996) EXo]l&#YE 37| $ste] SWAT 28 & A& Method
etno
} o - o Trial &
Sophocleous SWATMOD SWAT =33 A4 2EPA MODFLOWE %% s} E
= (1999) SWATMOD =88 7 Mf}fr .
etno
FitzHugh % SWAT el A71sF Aol Mt FEFI ARl o = g
(2000) mH= Qaks BAEs] 98 SWAT Rae Apg | o T
Eckhardt %5 SWAT 239 w/fE+8 A5 RA4s7] st SCE-Algorit
° SWAT-G SCE(Shuffled Complex Evolution)¥ i8] &S 33k g
(2001) h
m
SWAT-G 282 A
Fohrer & SWAT-G SWAT-G —‘Jj—g% O].%_’S‘]—O% EX] O]'g‘tﬁi]—oﬂ [q—% OF 2~ o] o
(2002) SRS G3E 2 -
Lenhart & ) SWAT-G 28 & o] &3l EXo] &R &% oL 2 o1 o
ey | OVATE QorE Az weel AL QTS B4 TR
Tripathi & & SWAT E&o] W&+ o] Q= weather generatorE o oo
(2005) o] &3le] MAAZ A5 1] AZ AFY HE& =T
Luzio & s GIS At ¢] do] &£f9e &2 FAEF WA= | Calibration
(2005) ) AFS AT a7 woke
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Table IV-1. Weather input data of the basin to be studied

Station Input data
data Am A d=A x4 A9H
Pa_pre.dbf Seo_P & Jeju P & Gosan_P & Seo_P &
Pa_climate.dbf Seo_C Jeju_C Gosan_C Seo_C
Pa_hum.dbf Seo_H Jeju_H Gosan_H Seo_H
Pa_solar.dbf Seo_S Jeju_S Gosan_S Seo_S
Pa_wind.dbf Seo_ W Jeju W Gosan_W Seo W
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1.1 71787

il
M
4%

AT T VAR AFEEE B 8 A-HEAT, AR, QAT

) ARE AgEgen 7 B354 AFL Table V-2 9 2

Table IV-2. Status of meteorological post of the basins to be studied

54 A= = ALEAE(m) | BFAAL
A5 33° 30 "N 126° 32" E 20.0 1923. 5
A 3 33° 15" N 126° 34" E 50.5 1961. 1
R 33° 23" N s 186 1971. 5
Ak 33° 29N 126° 16 " E 71 1988. 5

AF BE2E 19239%E 5L AFRgor A4 AFE AQS 246 9%
sl 91om Table N-3& A% 7148529 ¥¥ 7134529 /15 Fdge ey
W g,

Table IV-3. Weather data by month of Jeju meteorological post

P72 | A7 | 7L | BFF | AUSFE 9z | HTFE
(C) (C) (C) (mm) (%) (hr) (m/s)
Jan 5.6 3 8.3 63 69.2 73.5 49
Feb 6 3.1 3.9 66.9 69.4 99.6 4.7
Mar 39 56 12.2 83.5 69.3 159.7 4.1
Apr 13.6 9.8 17.3 92.1 71.2 195.1 3.7
May 175 139 21.3 88.2 73.7 2179 3.2
Jun 21.2 18.2 24.7 189.8 30.1 174.6 3.1
Jul 25.7 23 28.8 232.3 381.6 203.4 3.2
Aug 26.5 23.8 29.5 258 79.8 205.2 3.2
Sep 22.7 19.7 25.6 188.2 75.8 168.8 3.2
Oct 17.8 14.5 21.1 78.9 70.7 180 3.5
Nov 12.6 9.4 15.8 71.2 69.3 129.2 4.1
Dec 3 5 109 44.8 68.9 91.9 4.6
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Table V-4~6 7HA% 2472b A%, YAE, 2 71 gu32e] 98 71 4AE

7% Wdgre e gk

Table IV-4. Weather data by month of Seogwipo meteorological post

HE7L | AV | Jar|2 | AL | BUs: | AL | HEIFH
(C) (C) (C) (mm) (%) (hr) (m/s)

Jan 6.6 3.2 10.5 59.4 64.8 153.6 3
Feb 7.1 3.6 11 80.6 64.2 152.8 3.2
Mar 10.1 6.5 139 125.6 64.6 1745 3.4
Apr 144 10.8 18 a2, 67.8 1855 3.2
May 18.1 14.8 21.5 2154 71.3 202.8 2.8
Jun 21.3 186 24.2 279.3 80 146.9 2.7
Jul 25.3 23.3 279 306.3 85.1 144.2 2.8
Aug 26.6 24.1 29.6 251.6 80.4 186.4 3.2
Sep 234 20.3 26.9 s iCr2 73.6 1779 3.3
Oct 18.8 15.3 220 ‘2 66.8 199.8 3.2
Nov 13.7 10.1 17.8 63.4 65.6 174.3 3.1
Dec 8.9 54 13.1 43.1 64.6 163 29

Table IV-5. Weather data by month of Sungsanpo meteorological post

7|2 | AA7I2 | 7|2 | A | Bds= | 2AND | HEFS
(C) () (C) (mm) (%) (hr) (m/s)

Jan 5 14 8.5 78.2 69.4 127.3 3.6
Feb 5.6 1.8 9.4 80.6 68.9 141.7 3.8
Mar 8.9 45 12.8 126.7 69.3 178 3.5
Apr 13.3 85 175 143.8 73.1 202.7 3.1
May 17.1 124 21.5 160.9 76.5 225.7 2.7
Jun 20.7 17.1 24.3 242.2 34.1 174.9 2.5
Jul 25.1 22.3 28.2 286.4 86.5 194.9 2.8
Aug 26.3 23.2 29.5 289.5 33.1 2187 2.8
Sep 22.7 19.1 26.2 196.9 78.2 189.2 2.8
Oct 17.8 135 21.8 93.3 72.4 200 2.9
Nov 12.3 8 16.4 87.2 71.3 159.2 3.1
Dec 7.4 3.3 11.3 599.2 70.2 1359 3.2

_46_



Table IV-6. Weather data by month of Gosan meteorological pos

Ba72 | AAZ S | AL | ALF | BUFE | 42NN | BT TS
(C) (C) (C) (mm) (%) (hr) (m/s)

Jan 6.3 3.9 8.6 479 69.3 95 9.7
Feb 6.5 4.1 3.9 42 70.9 125 9.3
Mar 9.2 6.6 12 78.6 72.3 164.9 7.7
Apr 13.3 10.5 16.3 32 75.2 202.4 6.4
May 16.8 14.2 19.8 112.6 30.9 213.8 5.6
Jun 20.4 18.2 23.1 141 87 161.7 4.7
Jul 24.8 22.9 27.2 160 89.2 191.9 5.2
Aug 26.1 23.8 28.8 196.8 35 218.3 5.2
Sep 22.9 20.6 25.7 120.3 78.2 190.6 5.6
Oct 18 15.6 20.9 30.8 A2 210 6.6
Nov 134 .08/ 164 58.2 70 160 7.6
Dec 8.8 6.3 114 24.5 68.2 120.7 8.8
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Table IV-7. Basin dimension and the status of rainfall observatory at the basins

to be studied

o g™ Z
foq | T ’ A 472 BoBEr AF
(km®)
~ AARE, kel v, B4, AR
AvA | 12764 1999. 1.1 JAE, Jaot, G4, B4, Aald,
2006. 12. 31 we, S £ AAE
—~ = =X s} &= o
9= 44,54 2000. 1. 1 Al © d, Fatre, o &,
2007. 9. 30 A o
2000. 1. 1~
il 20.09 uAk, B, Y, o)L 37
° 2007. 9. 30 - I, ol 3
2000. 1. 1~
Al 19.61 MNALZ, $4%, ==
2007. 9. 30 ot
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7 feldz mEe) 487170 Wro] Table V-7 o 4§#3% ARE o] fa
of malel 49 PURRE THAGOM 7o o FeRSow 4§75
o 9 7}¢ A5 & Table V-8~11, Fig. V-1~4 ¢} Zt}.
Table IV-8. Rainfall data by month of rainfall observatory at the basin of
Chunmi river (1999~2006, for 8 years)
g | FF | AT | I | T | 39 ARG BIAHAEBAEAAE
Jan | 1084 | 786 | 1005 | 92.1 | 1098 | 8.4 | 131.3 | 1120 | 8.7 | 744
Feb | 90.3 | 686 | 730 | 715 | 726 | 753 | 109.1 | 8.9 | 59.3 | 64.8
Mar | 156.1 | 103.1 | 123.1 | 123.3 | 1296 | 110.8 | 216.4 | 1345 | 1009 | 97.0
Apr | 2448 | 1442 | 1849 | 152.1 | 2385 | 1768 | 3774 | 1578 | 1352 | 176.2
May | 335.0 | 202.0 | 246.0 | 229.0 | 309.3 | 2535 | 531.4 | 275.3 | 1945 | 2425
Jun | 2473 | 2094 | 2145 | 1857 | 227.8 | 2185 | 374.4 | 2175 | 213.1 | 222.2
Jul | 4658 | 371.4 | 3939 | 300.0 | 404.4 | 3085 | 675.4 | 508.0 | 289.3 | 322.6
Aug | 5424 | 4216 | 3678 | 361.6 | 4127 | 3589 | 740.7 | 577.7 | 359.4 | 341.3
Sep | 383.3 | 3375 | 293.3 | 2428 | 264.8 | 241.7 | 487.3 | 405.8 | 242.1 | 180.3
Oct | 1266 | 1159 | 1195 | 1153 | 1195 | 76.0 | 1928 | 121.8 | 1084 | 924
Nov | 1015 | 953 | 996 | 940 | 979 | 8.8 | 1539 | 1048 | 96.1 77.3
Dec | 726 | 684 | 71.1 71.0 | 788 | 498 | 830 | 85 | 724 | 39.7
800.0 — 3 2
—m— S A} SE 4=
700.0 ——m| —e—FEM ——=ut
e Mmoot Mim
600.0 M=
_500.0
€
€
3400.0
o
N'300.0
200.0 /
100.0 J Je%;
0.0 : :
1 2 3 4 5 6 7 8 9 10 11 12(month)

Fig. IV-1. Precipitation by month and by precipitation observatory of Chunmi

river basin

_48_



Fig. V-1o4 Hnd &9 2%
Qo 7~9¢ Alo] 7}X%

J 7)o} X

% =

}d

ol
v

e

o

ool 714 B

o

A

Zxd 99 25 Aue 7
WS 39%e welm gtk Mg 1

Table IV-9. Rainfall data by month of rainfall observatory at the basin of Oaedo
river (2000~2006, for 7 years)

3 g+ o & of LT o] A A 5
Jan 53.0 444 40.7 65.2 103.6 62.0
Feb 554 52.3 44.6 81.2 86.0 59.5
Mar 66.8 59.0 53.1 1229 106.9 67.8
Apr 64.6 67.7 69.6 242.6 144.4 65.5
May 123.3 102.2 126.7 2742 2219 131.3
Jun 142.9 133.8 126.4 265.9 204.3 146.7
Jul 205.4 192.9 196.9 388.7 431.4 237.5
Aug 236.9 230.1 241.6 5799 526.9 290.0
Sep 160.7 112.2 114.6 259.6 332.7 219.1
Oct 55.3 39.9 40.2 106.4 110.9 64.1
Nov 55.0 51.1 43.0 90.5 95.6 70.5
Dec 53.4 43.1 39.9 69.2 90.0 63.7
700.0 - — - = —- - —
—e—gutra| —=—03
x| ol
600.0 [ —x—o}< —o—H|F
500.0 [
E 400.0
E
%o
:l\"o 300.0
200.0 [
100.0 [
0.0
1 2 3 4 6 7 8 10 11 12 (month)

Fig. IV-2. Precipitation by month and by precipitation observatory of Oaedo

river basin
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Table IV-10. Rainfall data by month of rainfall observatory at the basin of
Ongpo river (2000~2006, for 7 years)

g 37 At of & &
Jan 38.4 45.6 43.6 40.7 44 .4
Feb 471 48.1 46.1 44.6 52.3
Mar 478 60.3 55.9 53.1 59.0
Apr 61.9 81.6 81.3 69.6 67.7
May 131.0 134.1 1219 126.7 102.2
Jun 133.6 136.7 141.2 126.4 133.8
Jul 198.0 209.1 202.5 196.9 192.9
Aug 247.8 237.9 224.8 241.6 230.1
Sep 103.9 106.6 108.6 114.6 112.2
Oct 45.3 52.7 SoN 40.2 39.9
Nov 52.6 49.3 64.0 43.0 51.1
Dec 40.7 43.4 40.4 39.9 43.1
300.0 - - L e Y 4 N
——3ty 3
InPY o2
250.0 f —x—ol2
200.0
E
£
5 150.0
o
N
100.0
50.0 | ,/,M-—// \?\,
0.0
1 2 3 4 5 6 7 8 9 10 11 12 (month)

Fig. IV-3. Precipitation by month and by precipitation observatory of Ongpo

river basin
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Table IV-11. Rainfall data by month of rainfall observatory at the basin of
Yeonoae river (2000~2006, for 7 years)

7 Ao Ageke

le) L
- B

=
==

i

400.0 r

A E A =yl =
Jan 69.1 64.1 82.1
Feb 69.3 60.6 93.9
Mar 90.6 7.7 119.3
Apr 188.9 2079 263.7
May 2354 231.2 387.1
Jun Z W7 176.2 259.0
Jul 2879 215.3 309.3
Aug 294.8 292.6 433.6
Sep 160.7 158.0 234.2
Oct 97.5 95.6 134.6
Nov 82.7 719 93.4
Dec 43.8 44.0 71.1
500.0 — — —
—— M=
T E

~300.0 /\
£
£ \/
o
o
N 200.0 |
1000 | e

0.0

1 2

4 5

6 7 8

11 12 (month)

Fig. IV-4. Precipitation by month and by precipitation observatory of Yeonoae

river basin
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Fig. IV-5. DEM of basin to be studied

Table IV-12. Result of altitude analysis at the basin of Chunmi river

A ulati Accumulati
Altitude |Watershed area| Percentage STl o i
(m) (lem®) (%) Watershe area| Percentage
(o]

(km®) (%)
0-200 32.24 25.26 32.24 25.26
200-400 52.20 40.90 84.45 66.16
400-600 26.55 20.80 111.00 86.96
600-800 10.28 8.05 121.27 95.01
800-1000 472 3.70 125.99 93.71
1000-1200 1.39 1.09 127.38 99.80
1200< 0.26 0.20 127.64 100.00
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Table IV-13. Result of altitude analysis at the basin of Oaedo river

0-300 6.69 15.02 6.69 15.02
300-600 6.77 15.19 13.46 30.21
600-900 9.32 20.93 22.78 51.14

900-1200 11.59 26.03 34.37 77.17
1200-1500 6.39 14.34 40.76 91.51
1500< 3.78 8.49 44.54 100

Table IV-14. Result of altitude analysis at the basin

of Ongpo river

0-100 452 22.49 4.52 22.49
100-200 6.81 33.89 11.33 56.38
200-300 5.99 29.8 17.31 86.18
300-400 2.17 13.79 20.08 99.97

400< 0.01 0.03 20.09 100

Table IV-15. Result of altitude analysis at the basin

of Yeonoae river

0-200 8.10 41.33 8.10 41.33
200-400 6.29 32.08 14.40 73.41
400-600 2.86 14.6 17.26 88.01
600-800 1.99 10.16 19.25 98.17

800< 0.36 1.83 19.61 100
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2.2 EA 35 % (Landuse map)

EXyETE 273y 29 B A A~ (http/www.wamis.go.kr) A 3 8=
EXYBARE o] &etqtt. o] &¥ EAYEAR= 2000 Landset 91744 974= ©
goto] T & EFE A5olm, shape FYo] FH = H ot

Aol 7} FHFIddE EXTEE(Landuse map) A5 E Arcview L=

sgon, fFdE AxA7]= 100mx100m o2 st =

%
A5 3 EHFig. IV-6).

Fig. IV-6. Land-cover map of basin to be studied
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AA frodel EXY g AaAgel A 6805%F At gom, L,
ZA], A7 o2 EA I 5 AEj7F YERS T (Table IV-16).
Table IV-16. Ground coverage state at the basin of Chunmi river
T B A (km?) H] & (%)
= 0.01 0.01
ZA] 11.14 8.73
ks 25.4 199
A 86.86 68.05
Al 7FA 4.24 3.32
A=A FHL ARGl AA 70.77%E AAsta o | i X A|TMA] &
o2 EX I& A7t vERStH(Table IV-17).
Table IV-17.Ground coverage state at the basin of Oaedo river
T 8 ™ & (km®) H) &(%)
= 0.07 0.16
ZA] 4.71 10.58
Ly 7.31 16.42
2H SINS2, 70.77
Al 7FA] 0.92 2.07
Table IV-18 oA &XHd & 2l x[ o] HA S 6887%E A8t by, A
7HA, 2A o2 EA & AJE7F UEsaL, Table V-19 oA A9 o2 At
HA Aol AA] 6291% 2 AATH R, A, AZHA] oz BEA J&E G U

EFik .

Table IV-18. Ground coverage state at the basin of Ongpo river

TR @ 2 (km?) H] & (%)
E3 0.30 1.48
s 13.84 68.87
A 456 22.7
A 7}HA] 1.40 6.95
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Table IV-19. Ground coverage state at the basin of Yeonoae river
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Fig. IV-7. Soil map of basin to be studied
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Table IV-20. Rate and dimension by soil series at the basis of Chunmi river

T & ™ & (km®) H] & (%)
GUJWA 3.51 215
MIAG 10.20 7.99
GIMYEONG 1.56 1.22
PYEONGDAE 34.65 27.15
JUNGEOM 3.36 2.63
GUEOM 0.65 0.51
RB 4.19 3.28
JEJU 6.39 5.01
JUNGMUN 0.40 0.31
IDO 0.32 0.25
ORA 208 1.75
GEUMAG 0.37 0.29
GYORAE 0.82 0.64
HAENGWEON 0.69 0.54
EUIGUI 0.10 0.08
ARA 0.08 0.06
SONGAG 1.16 091
NAMWEON 8.39 6.57
NOGSAN 6.55 Brls
PYOSEON 1.53 1.2
SONGDANG 3.32 2.6
TOPYEONG 4.60 3.6
WUIMI 0.70 0.55
GAMSAN 0.87 0.68
SINEOM 1.42 1.11
Rocky Land 0.15 0.12
DONGGUI 0.49 0.38
HEUGAG 5.14 4.03
NORO 13.91 109
JEOGAG 5.13 4.02
HANRIM 0.20 0.16
NONGO 3.06 2.4
BYEONGAG 0.06 0.05
TOSAN 1.11 0.87
GUNSAN 0.31 0.24

_59_



Table IV-21. Rate and dimension by soil series at the basis of Oaedo river

T E ™ & (km?) H] £ (%)
HEUGAG 12.33 27.69
GUNSAN 2.80 6.28

RB 1.75 3.92
TOSAN 2.01 451
NORO 1.79 4.01
NONGO 2.05 461
JEOGAG 3.01 6.76
SARA 0.55 1.24
DAEJEONG 0.14 0.31
YONGGANG 0.01 0.03

ORA 3.10 6.96

AEWEOL 0.49 1.1
GUJWA 0.08 0.17
DONGGUI 1.23 2.77
GUEOM 0.07 0.16
GANGJEONG 0.26 0.59
JUNGMUN 1.60 36
HANRIM 1.46 3.28
YONGHEUNG 1.03 2.32
MUREUNG 0.29 0.64
ARA 0.49 1.1
JEJU 1.39 3.12

IDO 0.01 0.03
JUNGEOM 0.08 0.17
JEONGBANG 0.08 0.17
UDO 0.70 1.57
DONGHONG 0.05 0.12
PYEONGDAE 2.50 5.61
HANGYEONG 3.05 6.34
SONGDANG 0.03 0.06
MIAG 0.12 0.26
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Table IV-22. Rate and dimension by soil series at the basis of Ongpo river

TR ™ & (km?) H] & (%)
GUJWA 4.83 24.29
DONGGUI 1.56 777
JUNGMUN 1.01 5.02
GUEOM 0.37 1.86
SARA 1.76 8.74
GYORAE 0.30 1.48
SONGAG 0.48 2.41
JUNGEOM 3.04 15.14
ORA 2.59 129
JEJU 0.93 461
HAWEON 0.39 1.96
HANRIM 0.01 0.07
ARA 0.91 451
GIMYEONG 0.01 0.03
GAMSAN 0.06 0.31
MIAG 0.01 0.03
YONGDANG 0.35 1.75
JOCHEON 0.03 0.14
WEOLPYEONG 0.23 1.14

RB 0.02 0.1
HYOCHEON 0.22 1.1

MUREUNG 0.88 4.37
YEONGRAG 0.06 0.28
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Table IV-23. Rate and dimension by soil series at the basis of Yeonoae river

TR A & (km?) H] & (%)
JUNGEOM 0.78 3.96
JEJU 2.01 10.25
ORA 2.93 14.92
BYEONGAG 0.50 2.55
IHO 0.24 1.2
IDO 0.02 0.11
YONGHEUNG 0.95 4.84
RB 094 477
HANRIM BaiS 3.82
WEOLPYEONG 0.03 0.14
DONGGUI 0.05 0.28
DAEJEONG 0.09 0.46
HEUGAG 4.06 20.69
GUNSAN 0.37 1.91
JEOGAG 0.04 0.21
NORO 0.19 0.95
TOSAN 0.27 1.38
NONGO 0.04 0.21
JUNGMUN 1L57 7.99
ARA 2.81 14.32
GAMSAN 0.36 1.84
NOGSAN 0.08 0.42
HAENGWEON 0.06 0.32
Rocky Land 0.04 0.18
SONGAG 0.02 0.11
NAMWEON 0.10 0.53
GUJWA 0.32 1.63
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Table V-1. Parameter in SWAT model
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Table V-2. Value for analyzing the sensitiveness of hydrological parameters

related to runoff

o) 7] ety -25(%) 7)1 &% 25(%) GRS
ALPHA_BF 0 0.25 0.5 0.75 1
GWQMN 0 1250 2500 3750 5000
GW_REVAP 0.02 0.0515 0.101 0.1505 0.2
REVAPMN 0 125 250 375 500
ESCO 0 0.25 0.5 0.75 1
SMFMN 0 2.5 5 7.5 10
SMFMX 0 25 3 7.5 10
TRAPS 0 WS 2D SO 50
CH_COV -0.001 0.24925 0.4995 0.74975 1
CH_EROD -0.05 0.1125 0.275 0.4375 0.6
CH_K2 -0.01 37.4925 74.995 112.4975 150
CN2 35 51 67 83 98
SOL_AWC 0 0.25 0.5 0.75 1

1.2
AT Tl AR HuH Fel Table V-2014 FA43 wi7/ids 1374E
ZIERANA £25% # WstE A7IEA e Z24S AT Add #

ol O
.
RS 9% A5 AR AR d olne AfgE gl e 137 i

I %79 SCS #&2HA59 CN2 2 UEhtth CN2 7ol Z7hehe] wel 24 #
ZH2 A deHor FUEg e, SOL_AWC 7F 7l #kolA Wsted4= 10%

2 wels solsAtt Eak BSCO = /| EzelA Waa
sstg o, A4 gzl geaA 919 3744 AN

Ao g v A iz eE2 ojw g vk HolA] e trh(Fig. V-1).
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Fig. V-1. Rate of change of direct runoff according to the rate of change of

parameter of the basin of a dry stream

Table V-3. Rate of change of direct runoff according to the rate of parameter

at the basin of a dry stream

T 7] | 5 3} gk —-25% 0 +25% ek
CN2 -0.807 -0.492 0.000 0.643 1.519
SOL_AWC 0.108 0.106 0.000 0.092 0.092
ESCO 0.048 -0.003 0.000 0.014 0.059
SMFMN 0.000 0.000 0.000 0.000 0.000
ALPHA_BF 0.000 0.000 0.000 0.000 0.000
GWQMN 0.000 0.000 0.000 0.000 0.000
GW_REVAP 0.000 0.000 0.000 0.000 0.000
REVAPMN 0.000 0.000 0.000 0.000 0.000
SMFMX 0.000 0.000 0.000 0.000 0.000
TRAPS 0.000 0.000 0.000 0.000 0.000
CH_COV 0.000 0.000 0.000 0.000 0.000
CH_EROD 0.000 0.000 0.000 0.000 0.000
CH_K2 0.000 0.000 0.000 0.000 0.000
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Fig. V-2. Rate of change of direct runoff according to the rate of change of
parameter of the basin of a riverr
Table V-4. Rate of change of direct runoff according to the rate of parameter

at the basins except for a river

i 7] | 5 skt gt —-25% 0 +25% ek
CN2 -0.793 -0.485 0.000 0.815 2.288
SOL_AWC 0.494 0.633 0.000 0.503 0.503
ESCO 0.155 -0.027 0.000 0.069 0.172
SMFMN 0.000 0.000 0.000 0.000 0.000
ALPHA_BF 0.000 0.000 0.000 0.000 0.000
GWQMN 0.000 0.000 0.000 0.000 0.000
GW_REVAP 0.000 0.000 0.000 0.000 0.000
REVAPMN 0.000 0.000 0.000 0.000 0.000
SMFMX 0.000 0.000 0.000 0.000 0.000
TRAPS 0.000 0.000 0.000 0.000 0.000
CH_COV 0.000 0.000 0.000 0.000 0.000
CH_EROD 0.000 0.000 0.000 0.000 0.000
CH_K2 0.000 0.000 0.000 0.000 0.000
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AA sk e & fEEF diste] RESS HQl wiZi¥ae= SOL_AWC, CN2,
GWQMN, ESCO, ALPHA_BF, GW_REVAP, REVAPMN © = % 7709 w7}

7V F FrEF vt We vhes BHth(Fig. V-3). 7HE WA hes B
Figo] SOLLAWC = 7lEgkell Al shekghell 77 d 5 20% ©

=
del & el Stk A¥E B, AMC-I =314 SCS

FERN AF
9l CNZ & 71Egkl M dagel P A%E 15% ud ¥ fEFe F/hehe
Age welth ®£8 NAFE 25 45 ALPHABF & % &3 uste] ul

A FE&ZHS REVAPMN & 7+7} 5% wujvke] uk-8-& 1}e}Wlth(Table V-5).

50% —+_CHZ = SOL_AWC
ESCO SHMFMH
—#— ALPHA_BF —a— GWOMN
—+— GW_REY AP —=— REY APMHN
——— SMFMX TRAPS
CH_COVY CH_EROD
CH_K?Z?
30% F
o = S0L _ AWC
o \ CNZ2
=
%F GWQMN ™ /
oli0% |
> ESCO
EI' __‘=.ni.——"—'—:(r "
s B
= -100% Z50% i 50% 100%
ESm% L DI B == B 80%%)
Al PHA BF
-30%

Fig. V-3. Rate of change of total runoff according to the rate of change of

parameter of the basin of a river
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Table V-5. Rate of change of total runoff according to the rate of parameter

at the basins except for a river

7§ A = 3¢k 3k -25% 0 +25% &eax
CN2 -0.013 -0.007 0.000 0.013 0.159
SOL_AWC 0.216 0.024 0.000 0.026 0.026
ESCO 0.043 -0.020 0.000 0.049 0.079
SMEFMN 0.000 0.000 0.000 0.000 0.000
ALPHA_BF -0.160 -0.001 0.000 0.000 0.001
GWQMN 0.169 0.048 0.000 -0.009 -0.009
GW_REVAP 0.010 0.005 0.000 -0.004 -0.006
REVAPMN -0.016 0.000 0.000 0.000 0.000
SMFMX 0.000 0.000 0.000 0.000 0.000
TRAPS 0.000 0.000 0.000 0.000 0.000
CH_COV 0.000 0.000 0.000 0.000 0.000
CH_EROD 0.000 0.000 0.000 0.000 0.000
CH_K2 0.000 0.000 0.000 0.000 0.000

g, 4&5+= Sl we vizids x50l 2/ Ao g 2ge 54

(@44 or AN B HAHESH or AFFD Wt g F 9

)
o
PN oAt MAREAS vehlE AEE 939 FEA%n ¢+ dvh 2

ATl AFEE EA4EE(F) = 4 G 2.

_69_



(5.1

7.=RMSE

(0Q;—sQ)*

gAl

RMSE

oF
o)
D]

SQ ;=

1

b2
L

=

o

==
RLN

Nash ¢} Sutcliffe(1970) 7} #|etst T4 % 7]

T
1

Al4=(Model Efficient, ME)

(ME)

PN
T

J

3

B

(€]

&4

5

)

2
LS

_5_!

Hr

1
T

1ol 7}7k91 A

-
-

;o:._

o m o]t}
agd A%

-

T

(5. 2)

Ht}h vk
(5.2)9} Zo] B

XA
2

L=

R

2
0

f=MFE

FZ _FZ
(Mob_OQ z') 2
(SQ;—0Q)*

A ol A

1
1

N

>

N
FOZZ

7
7

o]
ME=
2 _
=

1.

Server 9} Dezetter(1991)

oF
o)
D]

SQ =

)

ﬁo
o)
o
_z_ r
)

Il

_70_



olo

®

B

0

o)

0

m

&

13.09%4 et

Al

23 19994 5§

1

-

mf 74 SOL_AWCS}

Avg %

s

TAFZ 3

[©]

=]

o 284 A+OME)

o 7] o
zH(RMSE)

(¢}

}AtHTable V-6). 24

220691 0.1 23] ]

=

[s]

o] dH
B

q

%
Tl

=

==

FRMSE) 9} &

A

SE-E

A A

=<

ol

}o 23] 9

°©

bol =
AL 2

9]

|

hyE

zA

]

=

|

Kl

T AT A 2006%

Faich 23] €]

5|

2.1

Table V -6. Corrected parameter of the basin of Chunmi river

ESCO
2006d 7+A]
ZA5e] HAR 2

foig
5

e8]
ARENR
Eg IR IS RS
M w818
Rl > | S|
o al<
%)
3|
— AR
T
T | T
®(° Hr|oF
H_&.E_&O
|
Co_u,._mo
AMn i}
@)
A = o
B2 52
Rl O |28
= 3
oM 5
'Y |3
| 2
A NE
0

¢
ol
)
ﬂ_ﬂ_

el

AFE FEA

Rl

#1317

= ol

ai

(%) =

o
N
oF

&

X
i)
1

gyl

I
)

B

)

el

22% = YEgton B

-

T

17~31 % = A

o

T

9/]

1:

1993~2002d ¢ AH &% £
Fo] wA A 1999~2006

o

o
vzl

[——
"o

_71_



m)

Surface Duscharge(m

w
o
o

200

| -

[ Rainfall

—— Simulated SurQ
O Obseverd SurQ

n
o
o

B

o

o
Rainfall(mm)

100
0 Il“h“ ||HJ| al .u.hlh. ,III

J“ cul L

Loid k)

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

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

Table V-7. Result of simulation by year of the basin of Chunmi river

Fig. V-4. Result of direct runoff simulation of the basin of Chunmi river

. 9% [43%8F] 4% [AA%EF
(mm) (mm) (mm) (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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Fig. V-5. Result of simulation by year of the basin of Chunmi river
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Fig. V-6. Result of correcting the model of the basin of Oaedo river
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Fig. V-7. Result of runoff simulation of the basin of Oaedo river
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Fig. V-8. Result of correcting the model of the basin of Ongpo river
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Fig. V-9. Result of runoff simulation of the basin of Ongpo river
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Fig. V-10. Result of correcting the model of the basin of Yeonoae river
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Fig. V-11. Result of runoff simulation of the basin of Yeonoae river
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