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Abstract

In this study, area-weighted slope and slope length module, considering measured field slope and slope length of the
agricultural fields within the subwatershed, was developed using the ArcView Avenue programming to reflect the field
topography of the Soil and Water Assessment Tool (SWAT) HRU in simulating the hydrology and water quality. Flow and
sediment yield estimated values of the SWAT were compared with and without applying area-weighted slope and slope length
module, developed in this study. There was 103% increases in estimated sediment with area-weighted slope and slope length
module for the study watershed. The soil erosion and sediment yield from only agricultural field in Hae-an watershed was also
assessed. There are 111% increase in estimated soil erosion and 112% increase in estimated sediment by applying
area-weighted slope and slope length module. This study shows that the area-weighted slope and slope length module needs to
be utilized in estimating the HRU field slope and slope length for accurate estimation of soil erosion and nonponit source
pollutant modeling with the SWAT although it is not feasible to measure topographic information for every agricultural fields
within the watershed. The area-weighted slope and slope length module can be used in identifying soil erosion hot spot areas

for developing cost effective and efficient soil erosion management practices.
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Fig. 1. Overview of this study.

SAGAN shESatAstal x| M Hs5S, 2008

Comparison / Evaluation



Az ZARS U FAIEE D2 ST sie Roio| Rl 87t 571

2. ATy

21, 99Xy M-

B a7 AF gaAde 29749 /9 W 134 F
o] At e kA FQoloh HGAY FHEAH 2
6197 kmPo|®, AFA A= 9] 38° 15'~38° 20, &
A 128° 15'~128° 10'9] sfgech =3, ZUx dAL
AE N2 19 km, FTF FTH 5T 26 kmo] 93
s, Agwe] FAE 749 dF¥Q £Y7Y AFolut
S W o veg Holn AXRFE A9 HH9
ez £A%T 2AN A EEE A WAE
FA 4 deo HoldthAFG4 &, 1990). ot Fig. 2&
gietd §99 FAS YEHdch

8
Kilometers

Fig. 2. Location of the Hae-an watershed.

Fig. 3. Agricultural upland fields at the Hae-an watershed.

22. AFRYe HAE U Al Y

ot g9 APFHor BAoltt HIALE G5 F
o] A 8o] E-A WgnT} oFF 71 A9 ¢AF EHY¥
o) EAoln] tigit £719 1304 3A-E=E4K1147 m)
FFAE(1242 m)-930iL4]-8073A]-90731A F AHQ A
7 Bggez 259 g5t A Wl FAAES
o2y ity W K9S AL 1,314 mollA HA 197
m7tA e AEREE Holn BxA% Fzde =z
Lt gHF 400~500 mel] @ AMAAAY BFBAE
11°0] g Ao A e FFBAHE 20°, ol e SP2A &
AAE A9ty ¢ Foich sl Q9] AEFAE
2 242 o) GRFA Fhs meb Alde 3
g U-AHE e 2 BAbdo|t(RAE A &, 1990). oFf Fig. 3
2 diehd 99Ul 54AE YERd

2.3. SWAT 28 M8

2.3.1. SWAT 28 e

SWAT E2FL vF 749 FAAT=(Agricultural
Research Service, ARS)olA 75l F9t9]e] mdolg
o] Rl n|3 FFAHA Este] o83 & CREAMS
wd, GLEAMS 29 9 EPIC 243 £& YdF=z &2
d5g AFPstd uwsoA. 53], SWATS Z4+FEE
d3} £2rdo] GISY AAlY saxdaAN 37 33
F2g 2o F 9lon, vAF AN E Bk 7Hs
ate, AAFe 7| F- A48 59 W] g2 £29 4

Joumal of Korean Society on Water Quality, Vol. 24, No. 5, 2008



572 wEu

S 271 - WA - HElA - Rl

- HHAE - olE -

U4 ad= FFgd F Ade 52 AU 3l Fig 4
L SWAT 2d9 gl 289 £YaA8E HoFErh SWAT
2dg o]gsl] FFE 2 FEE A FTNFHLE M
el At oz walste VAAEY AT 7S F
&, Az, FuFE)e A FHH LR Wstste EACE
A, ELEY, 293 A¥AR o] B Fig 4
A Hol:= uie} Zo] SWAT BdL Hooale] EAo]&
o wa} HAsts vgedddt 49 W &3 H, &
o ¥, g3 2490 FEH H39E F2E EY
#4< 2ogcHAmold and Srinivasan, 1994).

24. SWAT 22| 8Xig 75

24.1. 7|MXIE

SWAT 232 o83 22 714A8Ec] dasith ¢
%}-r(mm} o HaFE&(m/sec), 4 BAFNER%), € F

T-HAZ)LCC)., 4 FHADAKMI/m)o] ez Fh
B AFGNE 71433 FALFANA 19939 149 19~
20079 8¢ 31¥47HA] #&F A3t A9 713 9 dFa
28 g83ld TR} of Fig. S dAUH 7499
4 725 2 HYd712S Jepdh

242 doHHRY DEM, EYT, EAI0IEX

%WAT Input

2P 1:5000 £AAEE o]&ste] Digital Eleva-
tion Model(DEM)E 33t tHFig. 6(a). EFEe ¥F
AE3 5971 EANIAST, 2000)e0A AFsfF= A=k
EYGEE(1:50,00005 AMg59thFig. 6(b). EAlE&EEE
AF{TE 7vez HFEE Fastd YA EolFsy
TFZ8t9tHFig. 6(c). siotA foo] Ex|o|&@F2 A
o] AA F949 58.8%, FFAT 37.2%, A7FE7E 1.9%,
Z=do] 1.3%, JA7} 0.6%, A7} 02%S A st 9ol
A4 5FA dREES AASA Aok E=7E g A
A #4935 284 s dPste Lax 600~ 1,000
mgl A ¥o] 44%E AL Ut

243 SoHHRY MEZAE Y FAZXE 15

Fig. 72 sietafole] SWATEE] s 88 BAE
2 AAEE e oA dFH ARl SWATEE 2
2999 PHRANEE 71Z202 39 289U ZE HRU
o] AR AAAS AAF o] SWATERE LS T2
A gHog Qld Af9 ZE HRUS ZA=s A
o WA EAL wgsla Eaiv] Y BAE/ A=Y
e 2A "ok Fig. 7014 HolE wie} o] £799 #
FAANEE 1~45°9) B¥E Holn FFZAGE 0.05~
1,587 m& FE¥5o] glch

o

SWAT Output |

‘ Preclpltann | |
'Runoff/ Soil erosion/
-5 ‘ Temperature | Water quality for HR.U o
= T : @
T | WindSpeed | | | &
= | |
% | Solar Radiation | : Runoff/ Soil erosion/ 5
E ’ Water quality for | =
° | Relative Humidity Subwatershed | <
L | Land Use |] | §
5 =
P - et en])
‘ Topography | SWAT Reach segment

- model input/output parameters.

© F ' 1 250
B 30 -
=] E
g 500 €
2 %
£ 750 =
el 3
= 1000 G
: :
80 4 1250
-0 b a Liaa PR L L PR 1500
o o o = o 29 9 - =2 o 2 = o S o9 - o o o s (= e Q -
e 2 9 58 2 8§ 3 8 - & 990 =~ & 3 g = &8 o9 = & &N O
NN PR A M [TC I R [ S R [ [ = T T L T T~ TR S
(=1 e o 9o = e 2 e o e o o (=T =] o o 2 o 2o o e o 9
o &6 @6 6 6 6 0 & @ @ 2 o © o o o o 2 o o e o o o
e 0 e o = b = - M MW w w ow w B & e m o o
[ = Precipitation ——mean air temperature
Fig. 5. Precipitation and mean air temperature at the Hae-an watershed.
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Fig. 6. SWAT input data for the Hae-an watershed.
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Fig. 7. SWAT estimated slope and slope length at the Hae-an watershed.
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Fig. 8. Measured slope and slope length of the Hae-an watershed.
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2 1 1PAST Ra oocootass[___ 000]  0.44d 0.150 0.000,
3 1 2PAST An 0.0000133 0050  0.444 0150, 0000
4 1 3CLVR Ra 0.0000604 0050 0.444 0060, 0000
5 1 4CLVR A 0.0000063, 0050 0.444 0.060 0.000
8 1 5FRST Ma 0.0178682 0050  0.444 0.100 0.000
7 1 BFFST Fa 0.0006872 0.050  0.444 0100 0,000
8 1 7URLD Ma 0.0000784 0050  0.444 0100 0.000
9 1 BUALD FRa 0.0002638 0.050  0.444 0.100 0.000
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13 1 12AGRL An 0.0005853 0.0%  0.444 0.140 0.000
14 2 1PAST |Ma 0.0000208 0050  0.3% 0.150 0.000
15 2 2WATR Ma 0.0000585 0.050  03% 0.010 0.000
16 2 3WATR An 0.0001802 0050  03% 0010 0000
7 2 4CLVA Ma 0.0000416 0050  03% 0080 0.00
18 2 5CLVA An 0.0001108 005 03B 0060  0.000
19 2 BFRST Ma 00372065 0.0%  03%_ 0100 0.000,
2 2 7FRST Pa 0.0001386 0.0%  03% 0.100 0.000
21 2 BFRST An 0.0011300 0050  03% 0.100 0.000
p7) 2 9URLD Ma 0.0004853 0050  0.3% 0.100 0.000
7 2 10/URLD Ra 0.0000139 0050 0395 0100 0000
24 2 11URLD An 0.0000763 0050  03% 0100 0.000
% 2 12AGRL Ma 0.0085373 0050  0.3% 0.140  0.000
% 2 13AGRL Ra 0.0009359 0050  03% 0140 0000

(b) HRU table
Fig. 9. SWAT Area-weighted slope and slope length assignment module.
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Fig. 11. Area-weighted Slope and slope length at the Hae-an watershed.
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Fig. 12. Comparison of slope, slope length estimated by SWAT and Area-weighted slope, slope length. (a) SWAT
estimated slope and slope length, (b) Area-weighted slope and slope length

Table 1. Changes in areas between SWAT estimated slope and slope length and Area-weighted slope and slope length

SWAT estimated slope length SWAT estimated slope length
— Area-weighted slol;e Ienggth Area (ha) — Area-weighted 5]0]:33 Ienggth Alss (8a)
005m — 10 m 70111 18293 m — 473 m 3.46
0.05m — 198 m 2.30 2439 m — 10m 1.38
0.05 m — 453 m 2.07 2439 m — 14 m 0.23
005 m — 464 m 0.46 2439 m — 3l m 25.34
005 m — 485 m 8.76 36585 m — 12 m 0.23
0.05 m — 489 m 1.38 36.585 m — 38 m 159.21
0.05 m — 498 m 3.23 36.585 m — 40 m 47.23
005 m — 519 m 11.75 36585 m — 43 m 2.07
0.05 m — 546 m 0.23 36.585 m — 52 m 0.23
15244 m — Ilm 171.88 60976 m — 47 m 17.74
15244 m — 12m 209.66 60976 m — 52 m 5437
15244 m — 13m 132.71 60976 m — 55 m 15.67
15244 m — l4m 101.15 91463 m — 78 m 47.46
15244 m — 15m 67.28 91463 m — 79 m 6.91
15.244 m — 453m 0.23 91463 m — 83 m 47.23
15.244 m — 476m 438 91463 m — 88 m 9.68
15.244 m — 493m 6.91 91463 m — 91 m 9.91
18293 m — 18m 50.46 121951 m — 99 m 0.23
18.293 m — 52m 0.23
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Fig. 14. Comparison of simulated runoff depth using slope, slope length of SWAT and using measured slope, slope length.

B Area-weigthted slope and slope length_SURQ(mm)
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O Area-weigthted slope and siope length_GWGQ(mm)

Table 2. Comparison of simulated streamflow using slope, slope length of SWAT and using measured slope, slope length

Streamflow (m’/month)

SWAT estimating slope and slope length

Area-weighted slope and slope length

3,968,022

3,885,020 ( | 83,003)
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Fig. 15. Comparison of simulated sediment using slope, slope length of SWAT and using measured slope, slope length.

Table 3. Comparison of simulated sediment using slope, slope length of SWAT and using measured slope, slope length
Sediment (ton/month)

SWAT estimating slope and slope length Area-weighted slope and slope length
4,299 8,766 ( 1 4,466)
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Fig. 16. Comparison of simulated soil loss and sediment using slope, slope length of SWAT and using measured slope, slope
length at agricultural fields.
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Table 4. Comparison of simulated soil loss and sediment using slope, slope length of SWAT and using measured slope,
slope length at agricultural fields

Soil loss Sediment yield
(ton / year) (ton / ha / year) (ton / year) {ton / ha / year)
SWAT estimating slope and 54760 245 51813 211
slope length
Area-weighted slope and 138,180 61.8 109,721 49.1
slope length (183419 (131.3) (157,909) (126)

< 51,813 ton/year(23.1 ton/halyear)ol®, BH7tE EF
A8% wold o B 109,721 ton/year(49.1ton/ha/
year)2 57,909 ton/year(26 ton/ha/year) & 2ol 7} JErSTH
(Fig. 15(b)).
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