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Applications of WEPP Model to a Plot and a
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Abstract

The paper presents the results from the applications of the Water Erosion Prediction Project (WEPP) model
to a single plot, and also a small watershed in the Mid Korean Peninsula which is comprised of hillslopes
and channels along the water courses. Field monitoring was carried out to obtain total runoff, peak runoff
and sediment yield data from research sites. For the plot of 0.63 ha in size, cultivated with corn, the relative
error of the simulated total runoff, peak runoff rates, and sediment yields using WEPP ranged from -16.6
to 22%, from -15.6 to 6.0%, and from 23.9 to 356.4% compared to the observed data, respectively. The
relative errors for the upland watershed of 5.14 ha ranged from -0.7 to 11.1 % for the total runoff, from
-6.6 to 35.0 % for the sediment yields. The simulation results seem to justify that WEPP is applicable to
the Korean dry croplands if the parameters are correctly defined. The results from WEPP applications showed
that the major source areas contributing sediment yield most are downstream parts of the watershed where
runoff concentrated. It was suggested that cultural practice be managed in such a way that the soil surface
could be fully covered by crop during rainy season to minimize sediment yield. And also, best management
practices were recommended based on WEPP simulations.
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Table 1 Physical soil properties of the corn plot

Particle
T Soil | Composition (%) |OMC? | Textural
YP | ceries Silt+l) Sand| Clay (%) class
VFS

Soil I | Wongok | 52.7 | 298| 139] 14 | Loam
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Soit T |{Gopyeong| 593 | 59 | 348 10 clay

b Very fine sand
o Organic matter content
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Table 2 Physical soil properties of the research up-

land watershed
Posi- | VFS|Sand| Silt |Clay [OMC Textural
tion | (%) | (%) | (%) | (%)} (%) class
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Fig. 2 Topographic map of the research upland wa-
tershed (Unit : m)

LhANY H2FE 9 FY A3
o

2452, 94349¢ B9 f=8 4
Ag olgalel §2%S AN Fig 3¢ =

toox
i
4y
do
u
o
of
lo
Hu
i
2 3
N
Ho
St
[‘.8{1
o3l
)
o
RS

=
Aelth. Fig. 45 94 338 79zve
§ AgE] §99 EFRUZL AN
g3ke] AEARE AMgA] HE -
£ F4¢ i 2ol

l,

FxFFeaA A46d AlE, 2004



cEAT .

3EA

Q=2.52771 %"

R*=0.8912

o

Pt

Discharge (m3/s)

Q=122.554

3 539/
R2=0.9723

0007
Stage (m)

Fig. 3 Stage-discharge relationships of the research
upland watershed

TOAXAT
A A
&
A
=
(o]
E 2
@ | 4 y = 48288
: R =0.6204
i
i
|
i 16506
0.0 0.010 0100 1.000 10.000

Dscharge (m%s)

Fig. 4 Discharge-sediment concentration relationships
of the research upland watershed

V. 28e XE

==

=z

7t YRR

(1) AEHE24(Overland Flow Element, OFE)

WEPP 23ejAe g FdodA F99 a5 "ﬂ
A, EG 540 & A% o A9 ABH
227 YA FE8 ANS oS §AsH %9-.&

Journal of the Korean Society of Agricultural Engineers, 46 (1), 2004.1

9 f2 9 EGRARS AMdT 2 o
2UEZY F L AR 2] g WEPP ®
89 4842 Bl ool Ae 29ARE
Ae EYY 284 E’Hol FIHE FREER
NEEZS F MY AERELAOFE)Z 7R3}
%ok

2) E“Z}E

7t AEFZEQAOFE) o s E%zA
#, AE, 1T7]€ g2 Table 1 AAEE
S, Fo)2X|$-8F(CEC) & WEPP &
4ol et 2Rk
& Agsigie:

A Mg 2 9

B2 B WAEFE AREAE (K,
AFAAS(K,), SARGSE( o )olth. WEP
EyoMe AT EFLAse] ddd a7
Fre&d AH3ato]

N
z B

AR
FoA E
WS wel 13.0 meq/100g

a5
(ARS, 1995).

Table 3 Soil Erodibility Parameters of the corn plot

* Ki Kr T
OFE™ | (kg s/m" | (s/m) | ( pa)
I 5,287,693.0 0.0152 350
I 4,135,476.0 0.0070 3.50
* . Overland Flow Element
(3) A¥A=
AYARE ARG Ho|, &, FAlEe) #Ang
Agold, A4 &% Yy X]"a % o] &3}ef ¢
e 2374249 wx} = 37 294

g olg3l e AY 1988)°ﬂf‘1 AQold

1 FE3e] AAEE 74]"&6}%55}. B
AL 0.63 haol¥, £ 60 m, Zol= 105 me]
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Table 5% 7t A9 AQE el Reg 7}
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ot &3 ol WEPP E¥9 752 s
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Table 4 Comparison between the observed data and the simulated results for the corn plot
. Total runoff Peak runoff rate Sediment yield
Storm | Rainfall (mm) (mm/h) (kg)
event | (mm) o T Sim |RE® (%) | Obs. | Sm. | RE (%) | Obs | Sim |RE (%)
7/12 7.2 9.34 822 -12.0 752 6.73 -105 28 12.78 356.4
7/13 398 2947 2458 -16.6 24.88 21.00 -156 379 36.9 -26
7/14 29.2 1851 1891 2.2 582 6.17 6.0 18.3 13.92 -239
7/15 515 33.29 32.56 -2.2 20.06 2087 40 525 5142 -2.1

* . Relative error

92

53 A A6 Al1E, 2004



ol
=
EN
=
o)y
o
b
ol
}o{:
ol
Mo
ox

126°65°06°E

126°65°03°E ...~

126°55°00°E .

B
LY

37°05°30°N,

\i
37°05°27°N Y,

37°05°24°N \

0 0.060km

37°05°21°N
A

§
5

37°05°18°N "

Fig. 5 Flow routing map of the research upland watershed for WEPP applications

Table 5 Soil and sediment transport parameters of each plot of the research upland watershed

Poc | G | T | | et || o |

H1 0.42 123.3 34 fallow 4695104.0 0.00505 3118

H2 0.86 1233 70 pepper 47392870 0.00511 3.090

H3 1.34 140.0 96 fallow 5038963.0 0.00505 3.237

H4 140 140.0 100 fallow 5136934.0 0.00573 3.082

H5 052 100.0 52 fallow 5038963.0 0.00505 3.237

H6 0.60 100.0 60 fallow 5136934.0 0.00573 3.082
(3) ABA= 2 AAA S @A, & olo] g A9 Table

e AYARE ABEF YA A 59 gorl, 4 UL B4 ARAAN 5
of 7} Blwgd AAES Aol AYSAT.  Ae o= 8] OFEE 1R a3tk
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Table 6 Comparison between the observed and simulated values for the research upland watershed

. Total runoff Sediment yield
Rainfall -

Storm event (tom) Obs, sim. RE QObs. Sim., RE

(m*) (m*) (%) (ton) (ton) (%)
7/14 124 300 303 09 06 08 350
8/07 36.2 13426 14910 11.1 541 515 -4.8
8/13 26.8 978.2 10100 33 359 342 -49
8/14 404 1528.0 1517.2 -0.7 538 50.2 -6.6
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Table 7 Comparison of the simulated sediment yields from the research upland watershed with respect to

different management practices

Partially . Vegetated
5 cultivateq | VgCtated waterwaytPartially | 6ypiyateq condition waterway+Cultivated
evoerrrlrtl condition condition

Sediment | Sediment yield |Reduction ratio| Sediment Reduction Sediment Reduction

yield (ton) (ton) (%) yield (ton) | ratio (%) | yield (ton) | ratio (%)
8/07 515 425 175 402 22.0 317 385
8/13 342 275 195 257 248 19.6 426
8/14 50.2 410 183 384 235 298 406
V. 29 ol 48 EAS BA ddATY EYHBE F5}

2 A7elde o3 AY Pz 749 2
Aol Z4A B FEFH EFRAT AF
of tigt WEPP 239 H&4E B/t B+
AR AL £ e WE PESNT o8
A8 22 AHgEE YRR ol X
o7 749 Iy T 249 AlFATE AdAs
ok AE AGAT gt 7EF R B
A FAst, AFATY AY, B AMEZE
ol #d8 A2E PN 9d TG ¥R
ESAE o3 digt WEPP B39 H{A<S
Bednt. e, RoPFHE 0§ eSS
1A9g By g2 7Rl AHEE &
FHAFE BAEon, ERRAZE ARAT
| fstel T2E AAGH e FEHA FAEHR
TREL wirEd 2AFEE AT B BE¢H
g mostel ARYEE Bkl

A7 A5 aokstd o 2

O v 239 §23% EHAZFE AW
ool Medga FAAEASAS F& 57
AAZAG TR FEFY EHARTE 5
7] flstel A7lE ST Fad e 249
A ARFA TAGE APATE AR
olF A7 digte] AYAEE THN] A%

AYEFe ANsgoE, A AFE F3d

—
o 4

N

o

e o e

96

AA FE%Y EFTARAEE A8

@ AZATA diFt A FF € EFAAE
of tidt WEPP 23°] 224 st 43, @
X Zfolls AFX 9} RAXHY et
' EHEP0] -166~22 %, HFFHES0|
-15.6~4.0 %, EFHAF] -239~356.4 %S
yelgion ugdejrs AZX9 & uln
3 A, AFAY BAXY Adeas 42
o] —0.7~11.1 %, EFFAH°] —6.6~35.0 %
£ Yepitt.

Q LYo EFFAFE a7 A% B
ool Bkt digt A4 HrtE 3] st
o] 7} A BERARE 24 49 A E
kfAlgo]l Zagon, ¥4 Zo|rt geFE
Eokfrlako] Zasigit. HieRe EYRATS
24% A f3o] AFHE FRFAlM EFRA
Z go] A= AFE JERoH, HA {9
A uhAElRs BEgkfAlEke] 40~50 %S A8

@ TR EGFAEES A7 A B
& 2oANE %o vnd An, FEARE 4
Ndh= ARt RE FAE AFE 3¢ BN
Ak ZoapbHg 220~248 %9 7AE 2
B}E Jehdon, RE ZAE HFAEHZE 8
F2o) 2A5-RE XY Aeole 385~426
% A AHE JeR

&
=

gapTes A A46d A1Z, 2004



B

4z - FEA

References

. Agricultural Research Service(ARS). 1995.
WEPP user summary, U. S. Department of
Agriculture.

. Ascough II, J. C., C. Baffaut, M. A. Nearing,
and B. Y. Liu. 1997. The WEPP watershed
model: 1. Hydrology and erosion. Transactions
of the ASAE 40(4) : 921-933.

. Baffaut, C., M. A., Nearing, J. C. Ascough II,
and B. Y. Liu. 1997. The WEPP watershed
model: II. Sensitivity and discretization on
small watersheds. Transactions of the ASAE
40(4) : 935-943.

. Kim, J. T and S. W. Park. 1994, Runoff and
Soil Losses from sloping lands with different
cropping practices. Journal of the Korean
Society of Agricultural Engineers 36(1) : 73—
82. (in Korean)

. Kim, J. T. 1989. Application of soil erosion
and sedimentation models to a small
watershed. MS thesis, Seoul National Uni—
versity. (in Korean)

. Kim, S. J. 1997. Physically—based soil—
water erosion model. Journal of the Korean
Society of Agricultural 39(4)
82-89. (in Korean)

. Lee, B. L. and C. Y. Kim. 1999. Prototype

Engineers

10.

11.

12.

Journal of the Korean Society of Agricultural Engineers, 46 (1), 2004.1

. Liu B. Y., M. A. Nearing,

of JAVA/socket—based web interface for
DOS-WEPP. Agroinformation  journal 1(1):
43-48. (in Korean)

C. Baffaut, J. C.
Ascough II, and B. Y. Liu. 1997. The WEPP
watershed model: III. Comparisons to mea-—
sured data from small watersheds. Transac-
tions of the ASAE 40(4) : 945-952.

. Tiscareno—Lopez, M., V. L. Lopes, J. J.

Stone, and L. J. Lane. 1994. Sensitivity
analysis of the WEPP watershed model for
rangeland applications II: Channel Processes.
Transactions of the ASAE 37(1) : 151-158.
Tiscareno—Lopez, M., V. L. Lopes, J. I
Stone, and L. J. Lane. 1993. Sensitivity
analysis of the WEPP watershed model for
rangeland applications I hillslope Processes.
Transactions of the ASAE 36(6) : 16591672
Risse, L. M, M. A. Nearing, and X. C.
Zhang. 1995. Variability in Green—Ampt
effective hydraulic conductivity under fallow
conditions. Journal of Hydrology 169 : 1-24.
Risse, L. M., M. A Nearing, and M. R
Savabi. 1994. Determining the Green—Ampt
effective  hydraulic  conductivity  from
rainfall-runoff data for the WEPP model.
Transactions of the ASAE 37(2) : 411-418.

97



