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Summary

In an attempt to simulate the direct runoff depending on changes to the covering in the
past and at present resulting from development of tourist complex and housing site,
cultivation of farmland and construction of impermeable layer of road, A SWAT model,
which is the semi-distributed runoff model, was applied to Oaedo watershed, a local
watershed running in the north of Jeju Island in this study. In case of
hydrometeorological data, the input data for SWAT model, hich & low temperature,
radiant quantities, wind velocity and humidity were applied after classifying them into
the past (1975. 1. 1~1982. 1. 1) and present (2000. 1. 1~2007. 12. 31) data, and DEM
(Digital Elevation Model) and Soil Type Map data were collected and applied. And in a
bid to simulate the variation of direct runoff depending on changes to the covering, the
past data (1975 Landsat satellite data) and current data (2000 Landsat satellite data)
were adopted, respectively.

As a result of correction using the runoff data obtained from rainfall over 7 occasions
in 2007, R* was 093 and RMSE was 14.92, ME 0.70. and the direct runoff rate
calculated using current data was estimated at 15~32%(22% on average), while the rate
calculated using past data was 10~24%( 14% on average)

In the wake of estimating the runoff estimated using the past and current data
depending on changes to the covering, impermeable land was increased double due to
development at the downwatershed area of Wedocheon watershed, along with the
increase in direct runoff by 8%.

As a result of simulating the daily runoff for 8 years by applying the outcome
above to Qaedo watershed, a local watershed running in the north of Jeju
Island, it demonstrated the good performance in general to the runoff. And more
accurate estimate of runoff is expected when more sufficient runoff data is
secured in addition to this study. And as part of the effort to reduce the
disaster, it seems to be necessary to evaluate the effect of runoff which results
from the hydrometerological changes in the wake of urban development in a

way of applying such elements as topographic features that might be affected

by urban development and various land use.

- Vi -
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Table -1 Classification of model according to hydrological process (Singh,1995)
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PRMS®} SWAT EYA= E9 FHAW$E HRU(Hydrological Response
Unit)2} &Far, SLURPOI A+ ASA(Aggregated Simulation Area)z} 3t} HSPF
P A AF9RY Adsk o A9 o] ofg§1, SLRUP 232 &
< AH&ALE 7 AR, wisRR o] Aol Alghlo] daL, Hw A ol
& Frgstth. PRMS B2 vl A AXRALwo] i A4
USGS9| ZAMMY 2 dRATY FA4F Y Fo sidd 224
t}. Steuer®t Hunt(2001)= USGS®9] Ao ® 3@ EASol o3 =784 3
<= #H7lsk7] fl@l PRMS EES A&sidaL, =l 45 FA2AM e dgte
Aol Hgx i JYrk(Hstr]=H2004). THY o] RFPL Ao
HRU® 7H57F #=dd 9FS A FA @oF 229 RIolepr|ive Jed
2o 77k @ o]l ATh(F8H7] =N, 2004). Hl= F
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a1, vl 3733 (EPA, U.S Environmental Projection Agency)olA 33st= -
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) B S
% 7bshe e,
EAAgelge 54 EAogd o P/ FERYSE  STORM,

ILLUDAS(ILLionois Urban Drainage Area Simulator), SWMM(Storm Water
Management Model) 23 &S°] &=t ILLUDASS SWMM =32 /i @Al
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Evaporation and
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"’ Precipitation
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S0l mcisture redistribution
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W £
Feewap from shalkw aquifer Percolation to shallow aquiter Fotum Flow
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Cenfining Layer

Deep (confined)
Aguifer

Flowe out of watershed B ot e i

Fig. M-1 Floodgate circulation about the part of land (Arnold, 2000)

Fig. -1 & SWAT Ed°] Fide] EAHFF(land phase of the hydrologic
cycle)ell st 2+ 34 9 AE /o2 A3 Aot SWAT E3oAE EX
B

2o Freds Ao S5 fste] w4 BAACN 2A=

|y
=
AE §F, A §F, A%F S0l g BolE 7 FEuSTs €z A

SWAT EZo|AM AR&ste &5 AN vs 4 @GD3 2o
t
SVVt = SWo + E (Rday - qurf = Ea - wseep ] ng) (31)
t=0
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Table IM-3 Runoff curve index of natural region, CN (AMC-1I, I, =0.29)

EFY FEUA B
=z o B X
EX o & 4 HE Az A o A B ¢ D
Fallow Straight row - 786 91 9
Straight row Poor 72 81 &8 91
Straight row Good 67 78 & &9
Contoured Poor 70 79 34 88
Row crops
Contoured Good 65 75 82 86
Contoured and terraced Poor 66 74 &0 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 &5
Small grains
Contoured Good 61 76 81 &4
Contoured and terraced Poor 61 72 79 82
Contoured and terraced Good 5 70 18 81
Straight row Poor 66 77 & &9
Straight row Good 58 72 81 &
Close—seeded
Contoured Poor 64 75 81 &
legumes or
= Contoured Good 5 69 78 83
rotation meadow
Contoured and terraced Poor 63 73 &0 83
Contoured and terraced Good 51 67 76 80
Poor 68 79 8 &9
Fair 49 69 79 &4
Good 39 61 74 &0
Pasture or range
Contoured Poor 47 67 81 88
Contoured Fair 25 59 7B 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 55 70 77
Forest Very sparse - 5 75 & 91
Farmstead - 59 74 82 #4
Dirt - 72 82 87 &9
Roads
Hard surface - 4 84 90 92
Commecial and 85% impervious - 8 92 94 95
Business Area 72% impervious - 8 8 91 93
Industrial Area 65% impervious - 778 90 92
Residentia Area |30% impervious - 59 71 8 86
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SWATA = 2827 B4 J & digh H AW AR =(LADE 28 ste] =}
G AFE 7 e Adae dg9EF Hol Jdon ALk 4 (3199 2

LAT
CaTYy = ANy * T

(3.19)

71, cany,, : FoIx ol A A7 = o4 (mm/day)

can,,, © Aol &3] JFIAS W] A H o) FH(mm)

@ # A=A Potential evapotranspiration)

Z2) S vk Ak (Potential EvapoTranspiration; PET)S F38ke] EfR o FHFo] 7}
SotaL, ol fu EAF EHUE glo] st ABeR wdeA FJEE €W F9
o g HE Y ZFukalo] wHAElE= H) S (Thornthwaite, 1948)0|th kAl H| &S B
22X FHEA weg ¢S w7 wFe] Penman(1956)> PETE AwWS &4
3] Qa, #dd =olof 550l A fle AHldA e 54 A& o5 FAH

SWATA A= PETE AHA3F7] 98]l Penman-Monteith "5 (Monteith, 1965;
Allen, 1986), Priestley-Taylor W¥H (Priestley®?} Taylor, 1972) 1#] 31 Hargreaves
W (Hargreaves &, 1985)< A &3t ok Al ®Hel] wep sk 94y =7}

7zt vtz 7zt 93 3= Table M-49F 2t}

NS
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Table IMI-4 Input data according to PET calculating method

Method A 2=
Penman-Monteith Method 71 A EE, BEEAlY, 5
Priestley-Taylor Method 71, AdsE, HIFEAdE

Hargreaves Method 7]

Penman-Monteith Method : Penman-Monteith -

Y
ol
o
N
o
rob

Ui et F=Z715 AAS ] Yk 712 A, 37

ko
B

52 A HY 9o Penman-Monteith #4212 oS 24 (3.20)3 7o}

A - <H¢t_G>+pair 1 cp i [62_62]/7’

a

Aty Qtrfr) (820)

AN, A RERE(MIm *d ) L E - &9 Zel(mm/d)

A XsFF7Ig-2% 549 7187 de/dT (kPa/C)

H_, : <=8 A} 2 (net radiation) (MJm d ') |, G : Ad=E = (M *d ")
P+ BNBE (kg/m) , ¢, DB FHAA Y v d (Mhn *d ')

e) 1 Eo] zol 9 E85F 7|4 (KkPa) , e, =0l zolA9] 714 (kPa)

v @ =49 ( the psychrometric constant) (kPa/C) , r. : 2 A3 54 & (s/m)

r, - 715 FAAJE7IHTAY) (s/m)

Priestley-Taylor Method : Priestley$} Taylor(1972)% #| ZWHo] %3 ¢ ALg
st = &= 2(B2D)E MEEt. 9 $HA-o] 3 AS, o

dlo
&
e
S
o
N
2
ok

4E AAS, dUA 2aE AF(q,, =1.28)5 F3ATh

0~ pet : A+’y . <H¢t_G> (321)

_21_



G: ANE ZHAMn Y

Priestley-Taylor 2] Y2 o]Fx7loA e IAF A AHA o H8&4d 4+
mEbA, YR FXH olFFoe] TR wHAx e AZRA YA =

Priestley-Taylor 2& AF&3ro =4 A SdAko] A AHAdE % Qo
Hargreaves Method : Hargreaves W2 California Davis #1999 cool-season

Alta fescue ZHt]Fo ot 8@ Foteo] HFA AR ZHH F=5 3 tH(Hargreaves,

o] ] il (Hargreaves ¢} Samani, 1982, 1985), SWAT
o /] AFE-H YFel& 1985W ¥ ¥ ] Sl th(Hargreaves 5, 1985).

A\E, =0.0023 - H, - (T, — T,,,)"" + (Tav+17.8) (3.22)

m

1975). o] 5 Y we] JjAle] o] F

oA71A, A 7IsEE M /ke) |, E, ¢ &S 2 AHmm/d)

Hy - o 7] Ayt ETA]-OEﬂ(MJm72d—1) T

Fo1zl Feol Har]2(TC)
T, 7o g HA72(C), T, : Bd71=2(TC)
Q) A A=A Actual evapotranspiration)

AAFLate] AR AA S L] A SWATHAE 4 2 4] B

H-(Evaporation of Intercepted Rainfall) : SWATo| A= AAZE
s AR E o, JEAFERYH Ve B &S AATH
qhoF A S HAHE) 7 F 8o 9] A F( Ry Bk A oW,
E,=E,,=E (3.23)
Ryi(f) = Ry i) - B, (3.24)
o71A, E, + wolA A et= AAST T (mmH,0)
E. ., © 3% 3l Zgel o3 S (mmH,0) , E, © A FEAAE (mmH,0)
Ryn(i) @ 950 19 271 4% (mmH,0)

Rpr(f) © A& Fe HAF A (mmH,0)
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(3.25)

= RINT(i)
RINT(f )

E(le

(3.26)

™
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Njo
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3ot B

F(Sublimation and Evaporation from the Soil) :

(3.27)
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min[E

o] %2 A (shading)]
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=13
=

%k(mmHQ 0)

=
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o)
n

e
N

=

K

25 of

EFA 9] wpeiriA]
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ST

E % (Soil water)

AR ET
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3) EY5(Soil Water)
o
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(kinematic storage model)

el
_z_o

%0

+

_23_



4) Az

A&t (groundwater)= 71 4R T =2 3, 5§ FA(Positive Pressure)& Wil

A= E3AN Y =24, FARZNYHY Fi(seepage)oll olal] FYH 7= SHARL
T2 A (infiltration) ¢} 3 F(percolation) & &3l A F¥ T}

O A&+ Al == (Groundwater System)

A& Zehg) ¢leE =2 8 A% E(high conductivity) & 717 &
2] AEX(Low conductivity)E 7+ 3to] YelUA €t old &5 U
st s TFESdom B FE3] Asta, 83 wMaA &

E AATE @9 2 AFodi(Dingman, 1994). v P tFEE=e g ARt
AstrAd A5 #ot, At T trlsho]l ZopAl= ol2A AHojd

th S WEFe PR AGEH APl FYAEES fEFl He) W e
7k 5]

Area contributing recharge to
confined aquifer Area contributing recharge to unconfined aguifer

- — R

-—

Unconfined aquifer -\ Stream

- Confined aquifer

¢ Unsaturated flow
— Saturated flow

Fig. MM-2 Oppressed/not-oppressed Aquifer(Dingmanm 1994)
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D 54D A A E vlo] vl 2~ (biomass)d] A 57}
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VE - Vout =A ‘/stored

D A e WEH(m’H,0)

. %%%]:(mg‘HQO) ’ Vstored
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e A (3.32)7F # )

S

(3.32)

qout,Q :SC' qe,ave +<1_ C> : qout,l
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D F Al A €]
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Muskingum 3% ¥ (Muskingum Routing Method) : Muskingum F%H-2 7]
(wedge) A 72t e (prism) A 7¢] dozA detd 5 dv. i AR =%
owt Bty A7l AFEFS FAFHR =2k Al H#H ST 7Pg et o)y
g MRS ARt Y AFEE e dEEA, K-q,22 A7 AFES

K- X- (g —q,)2% #EA 7}satv, ol Xt dtx AFZFE AdAQsted gloiA

@ FAF 4 (Sediment Routing)
stollAl ALY o]Fe HAH HAY T HA4ge As ¢
o 2HHEY. SWATOIA 3 st= F7tlA 52 = e JAd FAHS 39
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Fig. IV-2 Altitude analysis map of the basins to be studied




Table IV-1 Altitude Analysis chart of the basins to be studied

Elevation(m) T4 8 (%) A A (m?)
Al 100 44,540,846
0-200 10.8 4,832,461
200-400 10.2 4,535,660
400-600 11.3 5,019,536
600-800 14.4 6,418,098
800-1000 18.6 8,287,046
1000-1200 15.3 6,825,525
1200-1400 10.2 4522,169
1400-1600 7.1 3,172,174
1600-1800 2.1 928,178

Fog o BARE 24 w4 2
oA Qold Fasv §5, EA FNEH BAL 4e ARA ATHERY
AARESEE Fig. V-33 2uh 7P+ W3 44540,846m° & ZAF 0~10°
o] 27,249,788m’(61.2%) 2 o] FAE o] F1 & Aow el

rlo

=)
g%

Slpoe
[ ] 0-10° (61.2%)
[ ]10-20° (24.7%)
20 - 30° (8.7%)

VR [ 30-40° (4.1%)
I 40 - 50° (1.1)
I 50 - 60° (0.2%)
] 0 6 12 HKilometers

Fig. IV-3 Slope analysis map of the basins to be studied
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Table IV-2 Slope analysis chart of the basins to be studied

degree(%) T4 (%) #2194 A (m?)
Al 100 44 540,346
0-10 61.2 277,249,788
10-20 24.7 10,996,696
20-30 3.7 3,872,139
30-40 4.1 1,846,574
40-50 1.1 485,704
50-60 0.2 89,945

Aspect of Elevation Range

[ Flat (1)

I Nerth (0-22 5,337 5-360)
Northeast (22.5-67 .5)

[ ]East (67.5-112.5)

Southeast (112.5-157 .5)

] South (157.5-202 5)

I Southwest (202.5-247.5)

Il W est (247 5-292.5)

I Northw est (292 .5-337.5)

6 0 6 12 HKilometers

Fig. IV-4 Slope direction analysis map of the basins to be studied
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Table IV-3 Area ratio by slope direction

Rl BA ] ® [ 25 [ ¥ [ 9% [ ¢ [aA ] A [ 24
() | i | %6 [ dar | 9% |kt | % |lof | % |kt | %6 |kt |96 |k | % |kt |% | ki | %
44.54/10.04| 0.1 |8.24|18.5|10.59| 23.8 [9.10{20.4|2.32| 5.2{0.50 | 1.1| 1.04|2.3|3.17| 7.1|9.55 | 21.4

24 971514

9715 = (Shaded relief map)= A1%=2] A4 & Eol7] $13] /dE WUy
o2 Pl dAA BE FAS W HEde =55 AR Uede 7
Holth, F97189 S A Wake W ids wW AV a-AY AF
A% (Shaded gray leveDE AAtsl= Ald AAL=Y AALgE) A Aol sk Al 9
Had #y e 9l Whgko] o] F= Zbo] ARl FhE o] &stH Fig. V-5 A7t

gl gl 315, BFunE 45°0 SRR EE Gehyg

Hillshade of Elevation Range
o-174

175 - 183

I 184 - 188

I 189 - 192

I 193 - 196

] 197 - 201
[ 202 -208

209 -218
219 -254

[ 0 6 12 HKilometers

Fig. IV-5 Shaded relief map of the basins to be studied
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[e3]
A

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

=2 ()= AR ALu=(m) | FLZAAL
Al 5 33° 30N B 32 E 20.0 1923. 5
Table V-3 Weather data by month of Jeju meteorological post
BHE712 | A2 | vl | AeF  AdeEsE | dFZANT  HIEFS
(C) ey () (mm) (%) (hr) (m/s)
Jan 0.6 3 8.3 63 69.2 73.5 4.9
Feb 6 3 8.9 66.9 69.4 99.6 4.7
Mar 8.9 5.6 12.2 €34 69.3 159.7 4.1
Apr 13.6 9.8 17.3 oo 1.2 195.1 3.7
May 17.5 13.9 21.3 38.2 73.7 2179 Bk
Jun 21.2 18.2 24.7 189.8 80.1 174.6 3.1
Jul 25.7 23 28.8 232.3 31.6 203.4 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 Jir 180 3.5
Nov 12.6 9.4 15.8 71.2 69.3 129.2 4.1
Dec 8 5) 10.9 44.8 68.9 91.9 4.6
12 B4 5 24
AU Y F9o A9 ARE 24 FGAR AFAGAAN ALY F9F A=
S 1A B ARES AGHAT 5D FARAL 454 km'olm mP9
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o] 283t tHTable V-4).

Table V-4 The status of rainfall observatory at the basins to be studied

F8 477k -ESaE 1
2000. 1. 1~
7 A%, A5, P L A7), of 2
{ 2007, 12. 31 |5, 215 g7, o I =
1975. 1. 1~
A A =
il 1982 12. 31 I
2 gz wy9) H4s7e] w3o] Table V-4 BSBEE ARE o83
o BSuZ2W 47

Table V-5 Rainfall data by month of rainfall observatory at the basin of Oaedo
watershed (2000~2007, for 8 years)

@ 72 = °f 4 ARIAA] | oA A

Jan 53.0 44.4 40.7 65.2 103.6 62.0
Feb 590.4 2.3 44.6 81.2 86.0 wo
Mar 66.8 99.0 g8+ 1229 106.9 67.8
Apr 64.6 67.7 69.6 242.6 144.4 69.5
May 123.3 102.2 126.7 2742 221.9 131.3
Jun 142.9 133.8 126.4 265.9 204.3 146.7
Jul 205.4 192.9 196.9 388.7 431.4 231.5
Aug 236.9 230.1 241.6 b7a0 926.9 290.0
Sep 160.7 112.2 114.6 259.6 332.7 219.1
Oct 90.3 39.9 40.2 106.4 110.9 64.1
Nov 50.0 ol.1 43.0 90.5 95.6 70.5
Dec 53.4 43.1 39.9 69.2 90.0 63.7

rlo

Fig. V-1o4 9= 79 Zsa5ad 4l A9 dAA s d4dey

aA el A= g AW of o5 Fol B YERR

o
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Fig. V-1 Precipitation by month and by precipitation observatory of Oaedo

watershed basin
2. WARA GIS AR &

T 84 A4S wdste B2HY 284S =907 SdAME GIS dAE
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) ezt w9 e AA et
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ok 130
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USGSellA A AAE ez 53 FAakeazelth
A9 o] DEM 37404 &3k 30mx30m 4 =<2 DEM< arclnfo &
43 7}Fste] AFESIATH DEM #4243 AlFEE 0~1950 238 7HA 2 e
Bt BAFE 9.04% =2 15 A cH(Fig. V-2).
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Fig. V-2 DEM of the basin to be studied

Table V-6 Result of altitude analysis at the basin of Oaedo watershed

Accumulati Accumulati
Altitude |Watershed area| Percentage o - N
(m) (lem®) (%) Watershe area| Percentage
(o)

(km?) (%)
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 4454 100

2.2 EA 9] & % (Landuse map)
EXYEEE 7L T A 2" (http:/www.wamis.go.kr) A&t

EAIEBEARE o] &3ttt o] &H EX¥EAFELE 2000 Landsat 91494 o
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&3t I EEFE A=olH, wamisollAl AlFsh= AP &3 HE 93U arcinfo
9] GRIDI}Y S shape 3¥ 9] dH =2 WA, EA I EZ(Landuse map) A5 &5
Arcview ZZ19& o] g3le] FEsIor, F9H 2 AxA 7= 100mx100m &

2 AdAstel R dHARRE AHEelth(Fig. V-3).

12 Kilometers

6 0 6 12 Kilometers

(2000%1)

Fig. V-3 Land-cover map of basin to be studied
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Table V-7 Ground coverage state at the basin of Oaedo watershed

2 u A A (km®) H] & (%)
AA(2000) | FAAAI75) | AA(2000) | FHA1975)
= 0.06 1.86 0.13 417
A 3.89 8.9 8.73 19.99
ik 8.33 0.74 18.71 1.66
A 30.31 32.12 68.05 72.11
A ZHA] 1.95 0.92 4.38 2.07

HAg @A EAolEWsE AHEY AA1ID) JEHFIS Ao
7211%% 7P W AAS AXSAL glow A, = AVMAITLeR BV S
7b vERR L, dAN20000A 5= bR A o] Al 68.05% % 7MY B WAS A4

i Qon] W 24, A o B W gt dek,

\")

3 =4 (Soiltype map)

EdE(Soil Type Map) A5+ THHg7|EUolA AFst= sHESHRE
H(ASIS) Al&ste 1:25000 4 EYEE EYEHIZ FiEdtd d8AE=E F 53}
Aot EYE JA] shape A= Hollow EA ol &k
EFalach EXgEaaset 2o oz AFdi9e E = (Soiltype map) At
o] &ata] T3l .
100mx100m o2 AAslo] B3y o] JHAEZE AL AT (Fig. V-4).

325  Arcview X=ZIHE& Soaddz  Axzmv)=

A

12 Kilometers

Fig. V-4 Soil map of basin to be studied
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Table V-8 Rate and dimension by soil series at the basis of Oaedo watershed

7

@ A (km?) H & (%)
12.33 27.69
2.80 6.28
1.75 3.92
2.01 4.51
1.79 4.01
2.05 4.61
3.01 6.76
0.55 1.24
0.14 0.31
0.01 0.03
3.10 6.96
0.49 1.1
0.08 0.17
1.23 277
0.07 0.16

0.26 0.59

1.60 3.6

1.46 3.28

1.03 2.32

0.29 0.64

0.49 1.1

139 3.12

0.01 0.03

0.08 0.17

0.08 0.17

0.70 1.57

0.05 0.12

2.50 5.61

3.05 6.84

0.03 0.06

0.12 0.26

;L
HEUGAG
GUNSAN
RB
TOSAN
NORO
NONGO
JEOGAG
SARA
DAEJEONG
YONGGANG
ORA

AEWEOL

GUJWA

DONGGUI

GUEOM

GANGJEONG

JUNGMUN

HANRIM

YONGHEUNG

MUREUNG

ARA

JEJU

DO

JUNGEOM

JEONGBANG

UDO

DONGHONG

PYEONGDAE

HANGYEONG

SONGDANG

MIAG

o} E o] 2769% At glon <o 3
< HEE Hola ti(Table. V-8).
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Table VI-1 Parameter in SWA'T model
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Table VI-2 Value for analyzing the sensitiveness of hydrological parameters

related to runoff

o 7] sh3k gk -25(%) 71 B 25(%) &gk
CN2 35 ol 67 33 98
SOL_AWC 0 0.25 0.5 0.75 1
ESCO 0 0.25 0.5 0.75 1
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

AFLHG Fgol Table VI-2014 FA3SH wj7fia 715 7]F=x oA +25% 2

SOL_AWC7} 7] gkell A wshst r

gttt =g ESCOE 7lw#tel A Weld 4= 5% 4o Wals gsiolon, A4
ZFol diafAl 9ol 37kA] wiAWEFE AL v wiEsEES ojug wke

% ®olx erskth(Table VI-3, Fig. VI-1).

Table VI-3 Rate of change of direct runoff according to the rate of parameter at

the basin of direct runoff

o) 7] = st &k gk -25% 0 +25% iR
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
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Fig. VI-1 Rate of change of direct runoff according to the rate of parameter at

the basin of direct runoff
2) AAFE wiHs 9gE 4
AAFZ st sy wa=E BAS 2Axjs A3 SOL_AWC, CN2,

GWQMN, ESCO, ALPHA_BF, GW_REVAP, REVAPMN o 2 % 7719 wj7/¥
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Table VI-4 Rate of change of total runoff according to the rate of parameter at

the basin of direct runoff

o) 7} A 5 sh3k gk -25% 0 +25% iRy
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
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

50% [——cn2 —#—-S0L_AWC
——ES CO SMFMN

=—X—ALPHA_BF —®—GWQMN
—+—GW_REVAP

30% |

10%

%) MOIrE 1o 0P M0

~10%

ALPHA_BF

-30%

Fig. VI-2 Rate of change of direct runoff according to the rate of parameter at

the basin of direct runoff
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Table VI-5 Corrected parameter of the basin of Oaedo watershed

AH A of) 7} | 5= A9 B35 H
AMC-1I ° A2l SCS
*.mgt CN2 o = & o v6 35~98
=2 2] 4
%301 SOL_AWC B faFid A0.03 0~1
* hru ESCO Bkl nAAS A0.45 0~1
k. QW ALPHA_BF ZIATE AT AT v 0.028 0~1

2y ol @ Arbe BaAel BAse NARESY A548F dusy
£49 FEEARE FuT Fol FA4S dvid F o FUE Akl U Aol
o At
150
+ after calibration
120 R2(0.93), RMSE(14.92), ME(0.70)

O
o

Simulated Discharge (mm
w (o]
o o

0 | | |

0 30 60 90 120 150
Observed Discharge (mm)

Fig. VI-3 Result of correcting the model of the basin of Oaedo watershed
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Fig. VI-4 Result of the present runoff simulation of the basin of Oaedo
watershed(date)
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Fig. VI-5 Result of the present runoff simulation of the basin of Oaedo

watershed(year)
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Table VI-6 Each year the result of direct runoff simulation of the basin of

Oaedo watershed(the present)

L= 7 %% (mm) AR FrEF(mm)  HAHFFEE(%)
2000 1024 191.21 19
2001 1245 1534 12
2002 1625 397.53 24
2003 1665.5 411.88 25
2004 1190 2144 18
2005 696.8 46.63 7
2006 1462.7 362.61 25
2007 1749.5 596.99 32
iy 1332.3 291.8 22

22 HAS) fET A
B9 AT B e FEFS AAH/) Astel BAS 2Z BEARE wy

o2 BYgs wAstolok sy, 19750 A =H F9d wELE S5 FRe
G

1000 "”'ﬂ'l'""r"rl”‘l'ﬂlr‘ll""ww‘r vy v'-n I--|~-r| " 0
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~ 1S
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® 3
g 1 600 5
2 T
A i

01 | } 800
0.01 1000

1975-01-01 1976-01-01 1977-01-01 1978-01-01 1975%01%)1 198&01%))1 1981-01-01 1982-01-01
Date 1975. 1. 1-1982. 12. 31

Fig. VI-6 Result of the past runoff simulation of the basin of Oaedo watershed

(year)
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Fig. VI-7 Result of the past runoff simulation of the basin of Oaedo watershed

(year)

Table VI-7 Each year the result of direct runoff simulation of the basin of

Oaedo watershed(the past)

s 745 (mm) AAFEF(mm) | FAHFEE(%)
1975 1286 98.4 8%
1976 1449 150.34 10%
1977 1183 32.42 7%
1978 1081 134.14 12%
1979 1834 441.82 24%
1980 1550 155.52 10%
1981 1618 401.06 25%
1982 1254 1 10%
B 1406.8 199.4 14%

3. EAo] gl mg A vl

3.1 #AH dAe] AHFEE vl

SWAT 239 9dxg ZoA EATNEAR2E 3419759 Landset $174 %97
EXyEA5)e AA(2000 Landset 91494 EAVEAR)E &5 Y
Agskdrt. A8ste] A AatE Qokstd Table VI-83 2t

oftt
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Table VI-8 The past and the present comparison of direct runoff

= 4% AdFEF AEAEE 5 = Z¢EF AdFEF AdwEE
(mm) (mm) (%) (mm) (mm) (%)
1975 1286 98.4 3 2000 1024 191.21 19
1976 1449 150.34 10 2001 1245 153.4 12
1977 1183 82.42 7 2002 1625 397.53 24
1978 1081 134.14 12 2003 1665.5 411.88 25
1979 1834 441.82 24 2004 1190 214.4 18
1980 1550 155.52 10 2005 696.8 46.63 7
1981 1618 401.06 25 2006 1462.7 362.61 25
1982 1254 131.29 10 2007 1749.5 556.99 32
| ot 1406.8 199.4 14 3 1332.3 291.8 22

32 A Aol §3 BA

A% DA AR GE el el F
e f ool EASWEE 4N A3 A7

7} =74 eyt ols BEREFA EXx o =7}

A7 ARG 24 dEuAT AAe AR fEwel A dEdS I & ek
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