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Derivation of Channel and Floodplain Width Regression Reflecting Korean Channel Shapes in SWAT Model
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ABSTRACT

In this study, the channel and floodplain widths are indirectly measured for three different watersheds using satellite images to reflect the shape of
Korean channels in the Soil and Water Assessment Tool (SWAT) model. For measuring the channel and floodplain widths, multiple satellite images
were referred to ensure the widest width of certain points. In the single channel, the widths at the multiple points were measured. Based on the
measured data, the regression eguations were derived to estimate the channel and floodplain widths according to watershed aress. Applying these
developed equations, this study evaluated the effect of the change of channel and floodplain widths on the SWAT simulation by comparing to the
measured streamflow data. The developed eguations estimated larger channel width and smaller floodplain compared with those caculated in the current
SWAT modd. As shown in the results, there was no considerable changes in the predicted streamflow using the current and developed equations.
However, the flow velocity and channel depth calculated from the developed equations were smaller than those of the current equations. The differences
were caused by the effect of different channel geometries used for calculating the hydraulic characteristics. The channel geometries also affected the
water quality smulation in channels because the hydraulic characteristics calculated by the channel geometries are directly related to the water quality
simulation. Therefore, application of the river cross-sectional regression equation reflecting the domestic stream shape is necessary for accurate water

quantity / quality and water ecosystem simulation using hydrologica model.
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Fig. 1 Locations of study areas (three watersheds for channel width measurements (a)~(c) and one watershed for swat model application (d))
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Table 1 Analysis landuse at study areas
Urban Agricultural Forest Pasture Wetland Barren Water
Yangguseo—cheon 0.3% 9.4% 88.8% 0.1% 0.0% 0.3% 1.1%
Yeongpyeong—cheon 3.0% 24 8% 67.5% 1.2% 0.1% 2.6% 0.8%
Gap—cheon 13.6% 8.5% 70.1% 4.0% 0.0% 3.2% 0.6%
Table 2 Analysis slope at study areas
0~3° 3~7° 7~13° 13~20° 20~27° 27~34° 34~42° 42~68°
Yangguseo—cheon 9.2% 5.2% 11.0% 19.7% 22.5% 20.3% 10.7% 1.5%
Yeongpyeong—cheon 25.4% 11.0% 15.4% 20.0% 15.1% 9.1% 3.6% 0.5%
Gap—cheon 29.4% 9.8% 15.3% 18.5% 14.4% 9.0% 3.2% 0.3%
N N N
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Fig. 2 Landuse Maps for study areas

of B Aol A= SWAT g Wof] 2851 Q= ahxl= 9 2. SWAT B8R U axiz A=
STE|E APY FT14e) diste] s =24 - A|2]4 B4

_E

5 SWAT m8& nl 55 SeeiTaolA e g
& WG SR NS SI) DA FEA AT o maolct (ampid d 4, 1998, SNAT 2R GISel A

25 FFAH, FA, HHGAS A7 AR ger A
1Tt (Fg. ). ZF §-9jo] Exjo]l& 9 AAEL= Tale 13}
o 281 (e, AL 204 (Forege] 5 ol 310
, A 9L =979 (Agiculturd)o] W ol 7}

FARY SR % FAS AFAHOR WO 4 Yrk
91, SUATS 51 Wil o] 371 433, 4] ol

e ool 2 4 o, sAZ Al e 4
P sl A S /1% 44 5

[m & S >{-‘j Jlm
HE
e
mN

E‘:]

2 e AR (Uban), S99, ARAG) DA oD et s e a2 g

SISl G, PP G HAL I B e 0 0 e w9 e s (3

4 54 2 Al x5 7L glew WA 747t ek 7], F Az AlSE), 3R EXol4

7L8art, G00gknt, GASrolet. & Aol FFAL, A, EGEA, 293 AR (Digitd Elevation Modd,

Ogl‘g_;ﬁ, Z:]‘?%on]_EHOH T :_]: o WA ] l:g‘:ﬂL S DEM) 5& o]&3lo] 48 ul 22218 moldt 2= gjth

9 TEE AP SAE R F- ol 4-85ke] SWAT SWAT &L 299 U 923t skHo] tialx] Aot ot

R S R e F5 ER PR o, SHdEs Bag s o
A, BHEE Sl Bslo] 209 BRRE il ol

R r A1 A4z, 2019 « 35



ZU Y FYAS BT SWAT 2 Uf SINME U &

[ SAMGAG

WRC
I URMD M DEOGCHEON
= UDu W HWANGRYONG
. UCOM W MITAN
[ UTRN I JANGSEONG
I UINS M DECGSAN
e [ GOCHEON
B o
: CU}E![L) M PUNGCHEON
. SUAM
I AGRL I YONGGYE
M FRSD B HOGYE
[ FRSE M ANRYCNG
I FRST I JIGOG
[ PAST [ YEONGOG
M BERM W DAEGOG
W WETF W HAGGOG
M AGRC [ CHILGOG
[ WATR W WEOLGOG
N i [ YONGI
0o 2 a4 8 12 Kilomelers 0 2 4 8 12 Kilometers gy OESAN
p— q —— ;
(a) Landuse Map (d) Soil Map

Fig. 3 Landuse, Soil and Watershed Maps for Ju—cheon watershed
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