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Abstract

There have been serious soil erosion and water pollution problems caused by highland agriculture practices at Doam-dam
watershed. Especially agricultural activities, chemical and organic fertilizer and pesticide applications, soil reconditioning to
maintain soil fertility are known as primary causes of soil erosion and water gaulity degradation in the receiving water bodies.
Among these, soil reconditioning can accelerate soil erosion rates. To develop soil erosion prevention practices, it is necessary
to estimate the soil erosion from the watershed. Thus, the Universal Soil Loss Equation (USLE) model has been developed and
utilized to assess soil erosion. However, the USLE model cannot be used at watershed scale because it does not consider
sediment delivery ratio (SDR) for watershed application. For this reason, the Sediment Assessment Tool for Effective Erosion
Control (SATEEC) was developed to assess the sediment yield at any point in the watershed. The USLE-based SATEEC
system can estimate the SDR using area-based SDR and slope-based SDR module. In this study, the SATEEC system was
used to estimate soil erosion and sediment yield at the Doam-dam watershed using the soil properties from reconditioned
agricultural fields. Based on the soil sampling and analysis, the USLE K factor was calculated and used in the SATEEC
system to analyze the possible errors of previous USLE application studies using soil properties from the digital soil map, and
compared with that using soil properties obtained in this study. The estimated soil erosion at the Doam-dam watershed without
using soil properties obtained in the soil sampling and analysisis 1,791,400 ton/year (123 ton/halyear), while the soil erosion
amount is 2,429,900 ton/year (166.8 ton/halyear) with the use of soil properties from the soil sampling and analysis. There is
35 % increase in estimated soil erosion and sediment yield with the use of soil properties from soil reconditioned agricultural
fields. Since significant amount of soil erosion are known to be occurring from the agricultural fields, the soil erosion and
sediment yield from only agricultural fields was assessed. The soil erosion rate is 45.9 ton/halyear without considering soil
properties from soil reconditioned agricultural fields, while 105.3 ton/halyear after considering soil properties obtained in this
study, increased in 129 %. This study shows that it is very important to use correct soil properties to assess soil erosion and
sediment yield simulation. It is recommended that further studies are needed to develop environment friendly soil
reconditioning method should be developed and implemented to decrease the speed of soil erosion rates and water quality
degradation.

keywords : Soil Erosion, Sediment Yield, SATEEC (Sediment Assessment Tool for Effective Erosion Control), USLE
(Universal Soil Loss Equation)

" To whom correspondence should be addressed. ® -
kskim@kangwon.ac.kr 111 ’é}o}%‘:} Z}ﬁx—‘,“ﬂ 701"/}:94' H]'% }6:‘01] 9’]“:’-} 1:})‘434' EJ

si2Eszss/x| M2 H4s, 2007



SATEEC A|2H|Z 0|88 = Eo| B0 TE AW Fo| EARY B FAZ 24 519

g
Lo

2 oar
frt
o2
[N
>

oglt
]

e
2
3,
v

AR

[

%@ o
fo Hu M

At
o ol
1
it
2
)
o2
=
—Hz
He
S
- r_?,_‘
o
B o 1
Hofu 2o
[

2, 30
A Lo &
oo o,
B
o o
L e
Wl
I
o 4 2 o
oy iz fz
2 flo »
;1'0‘5' llerr{ I o
o £
ol ol
_'—: :{o oo r
z‘_a ru> :‘0 :\1121'
=
L
N X
ool
=]

2
N
)
Jo
i)
i
N
Nl
%
&
rt
o2
Jo
i
=
p
o
z
Hd
2
e

< Ze: g3z AAF =99 A9 A4
EFAT dFed FARAeR A% 2 45t 2
EAZE Ha ok =99 {92 R A E A7
of ¥ e uPFA FIAWeIth ol# o2 BAH
wotel AFA sHol 2AHow FAHE A7 7-8¢
o T eE AT ELFFYo] e Bo] 2AH RE
F2% e A= FYELS IRT EAVE A2
stAeR sol7t A, B, 3¢ A9 FEE& s

2, 5% &8k 59 37 59 2 ARz Q@

gt Aol ol
EEMICE RESEEE PRE SRS
)

S
o

F f4 9 490
= Aol Hol 9] WRolth o)) W EFFAL v
s AAHE fAR AG9 EF fA¥ AR

i,

& 74 =
ol &3t Aol & FWHel E F vk 2 ASAET}
e e mFda AEE HE |
Universal Soil Loss Equation (USLE)® 28 B &4 3

AU e o] 8 F Ath(Wischmeier et a, 1978).

USLE Egol& &%, EY, AP 21 § EFFYA ¢
FE PAE AHN 7Y YERJAAE o] &3t A H
£t Eolth A 404 Azt Sy
ghol| A ik oflgt H MAHSE USLE BP0l EY #
AZ g ®Zo] o] &(F 5, 2005)FH 3L 3Tl = 5(2005)
2 RUSLES$} SEDDE o] &% u¥A AAANZ FHY E
FHAS FrletdTh E9 Al 5(2004)2 WEE AH9
o] go] LHE FEFsHF vAE ITFES USLEAE
3 9 CNYE& F&sto] dFstieh 71&d+E2 USLE
4

o
AR AN FEAEY AN Az

3 Qe Agelth ol ARHoR Askd HAANA
= AEd 2e 9% B9 59 I EI3 E
F&HY WAL nAG 5 Gk

59, 599 A9 $UAGY 95BEOR 99 AE

o2
_O|L
K
30
rl

EgTEst sEAA e Adolr] qEd 7
Sol mE $E2 Aste WYl A HARE Aol
=4 3

9
Aolth, T3 I 5(2006)2 USLE ¥ GISRSE o] &3}
AGEd 799 38X EFANYEEE gregy, &
5(2001)2 GISSt USLEE o] &3ty #9999 EAMIAZES
BA59 . kAT, USLERP S o] &3 S99 A 29

Al 2153 AES o & Aoz #AodAT. I olfE USLE
EFLE F2 AFE AFEYT DA HEW AIFE
99 Rgoz fuEe] 1HHR %V gEolth fFEE]
T FYoA Y TAE EY F4ATe] Aoz APHe=
FYHE v golth F2EC] S84 HE olfE FEE]
IHEHA Fe BPL A JFFHLE FYHE &, F
Ao APAHoz ITFE vAE EFFELY FHo &
7] W&ot} o]lF 93] Sediment Assessment Tool for

Effective Erosion Control (SATEEC) Al&#o] AW 9
o] ARFAAY FAFS FoH7] HAd ALHATHLIM e
d., 2003, 2005). ©] SATEEC USLE®] 7]ute T 3le
U FFHeE EXH F9E WS A S8 wHd

hE 98 FA2 Ol8F + UAg BY ohe, FAN
0§28 348 A48T £% dthlim e 4., 2003
=]

1 |
AR B EHS NeHA 23 AREYE ARVS
FARYE BTt A4 B s

289 EFRAY 4 FARY
& EFRAF U Qg Leht g Folst wy

Prhetel EFRA BN IR
."

2
N
N
H
(o))
x
3
‘N
b

i)

s
AW, F£0F 5] ARE - 44 - 41 55
STHE G SAAE, 2005). =4 AAHZHS 14565
Km'(65%) 2 A st Egd F9HA 9 82.6%E A
doln sZAY} 2AE 474 81%% 44%°z hFES
o] AAAFoz A7 A AFHA Y 19AY
ojth. 3], o] A YA PR 7]FH EHo =2 <3|
Fs&so] &E9] o]FojA gt Hg. 12 =¢¥E F

o $7% erin Qe

8 2

Journal of Korean Society on Water Quality, Vol. 23, No. 4, 2007



520 REM - ORE - RHL - ST - LA - LA - AZN - L7

Pyeongchag,
-eup

0 10 20 30 Kilometers

Fg. 1. Locaion of the Doamdam watershed a PyeongChang,
Gangwon-Do.
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Fig. 2. Overview of the SATEEC System(Lim et a., 2003,
2005).
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Table 1. Precipitation and R-factor values for the universal soil loss equation in Taegwalyung (8 &, 1999)

Precipitation (mm) R-factor
Location i Dec.-Mar.
Apr-Nov. Dec.-Mar. Annual Adjusted Apr.-Nov Annual
factor.U R. 1.5R.
High Taegwal 7396 | 14124 2193 16318 | 0505 360.5 319 47.9 4085
land lyung
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Table 2. Soil erodibility, K vaue, for various soils based on the pyungchang soil survey map (8 &, 1999)

Particle size distribution Soil
. . Depth ) oM . L
Soil Horizon () Sand (mm) Silt Clay (%) S P erodibility
2-0.01  0.01-0.05 (0.05-0.002)  (>0.002) K
Gagwha Ap.up 0-9 319 37 36.9 275 4.0 25 45 0.21
Mui Ap.up 0-17 39.7 6.5 35.8 17.2 6.6 25 1.0 0.09
Bancheon Ap.up 0-11 7.6 2.8 56.0 34.7 34 25 5.0 0.29
Bonryang Ap.up 0-20 475 12.6 29.8 9.9 2.3 25 15 0.23
Songjeong A.up/f 0-9 46.1 8.5 273 18.1 4 2.0 25 0.14
Sinbul A.up/f.g 0-26 18.9 25 51.2 274 49 3.0 2.0 0.19
Odae Allf 0-12 324 6.3 41.6 19.7 7.6 1.0 2.0 0.06
Wangsan Ap.up 0-15 17.1 2.0 66.9 14.0 6.8 2.0 3.0 0.22
Oesan Ap.f 0-13 17.1 2.0 66.9 14.0 6.8 15 2.0 0.18
Ungyo Ap.up 0-15 5.9 1.0 62.2 30.9 75 2.0 4.0 0.16
Weojjeong Ap.up 0-20 43.6 6.6 34.2 15.6 8.1 2.0 2.0 0.06
Imog Ap.up 0-15 28.1 148 457 114 13 25 30 0.42
Jungdong Apl.up 0-10 47.8 20.9 27.0 4.3 12 2.0 25 0.33
Chahang Apl.up 0-12 29.3 4.0 45.0 21.7 6.7 2.0 3.0 0.14
Cheongsim Alup 0-6 22.3 39 59.9 13.9 33 20 3.0 0.34
Pyungchang Ap.up 0-10 19.7 5.1 46.2 317 36 20 6.0 0.27
Hogye Ap.up 0-12 23.3 8.2 53.7 14.8 32 20 2.0 0.30
Hwangryong Ap.up 0-14 65.8 154 134 5.4 0.2 25 1.0 0.17
'S : structure code, ‘P : profile permeability class
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Fig. 3. K factor at the Doam-dam watershead.
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Table 3. Soil erodibility, soil particle size distribution, organic matter, structure, profile permeability class, K vaue considering
soil reconditioned agricultura fields

Particle size distribution Soil
Sand Silt Clay ?%N; 'S P erodibility
2-0.01 mm 0.01-0.05 mm (0.05-0.002 mm) (>0.002 mm) K
710 % 17.0 % 230 % 3.0 % 2.0 25 25 0.25
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Normalized passing percent

é._'_ —_ — g :
0.001 Clay 0.01 Silt 0.1 Sand 1 10
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(©

Fig. 4. (8 Soill sampling site view a the Doam-dam watershed, (b) soil hydrometer test (c) soil gradation &
particle size distribution test.
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Fig. 5. K factor considering soil reconditioned agricultura
fields at the Doam-dam watershed.

_ A o6 o sinfd i
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Where, A is specific watershed area
(flow acc. * cel size2/cell size)
O is dope angle in degree
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Fig. 6. LS factor at the Doam-dam watershead.
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Table 4. C Factor for Various Land Uses (B 5, 1985)
Landuse WATR. FRST. PAST. AGRL. URLD. Bare ground
C factor 0.0 0.001 0.01 0.26 0.01 1

WATR : Water, FRST : Forest, Past : Pasture, AGRL : Agricultural land URLD :

Table 4. P Factor for Various Slopes (2} 1999, 2002)

Slope (%) P factor
0-2 0.60
2-7 0.50
7-12 0.60
Upland
12-18 0.80
18-24 0.90
24-30 0.95
>30 1.00
AT,
- fﬁ‘, C Factor
e [ 0.01
[]0.03
] 0.1
[ 0.3
[ 1
L] 5 10 Kilometers
[ —
Fig. 7. C factor at the Doam-dam watershead.
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Fig. 8. P factor at the Doam-dam watershead.
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Fig. 9. Annua average soil loss a the Doam-dam watershed.

Table 5. Sail loss at the Doam-dam watershed

Soil loss Area-based Sediment yield
Watershed area ) . .
(ton/halyr) (ton/yr) sediment delivery ratio (ton/halyr) (ton/yr)
Before 123.0 1,791,400 043 52.9 770,302
14,564 ha 166.8 2,429,900 717 1,044,857
After 043
(14338) (1 638,500) (118.8) (1 274,555)

Soil loss(ton/halyear) Soil loss(ton/halyear)

1-85 1-85

86 - 307 =186 -307
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(@ Annua average soil loss distribution a agricultura fidd (b) Annua average soil loss distribution at agricultura field after
before considering soil properties from soil reconditioned considering soil properties from soil reconditioned agricultural
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Fig. 10. Sail loss at agricultura fields of the Doam-dam watershed.

Table 6. Soil loss at agricultura fields of the Doam-dam watershed

Adricultural Soil loss Area-based Sediment yield
ricultural area ) ) .
o (ton/halyr) (tonfyr) sediment delivery ratio (ton/halyr) (tonfyr)
Before 106.8 488,998 0.43 459 210,268
4,580 ha 2448 1,121,280 105.3 482,150
After 043
(1138) (1632,282) (159.4) (1 271,882)
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