DEBris

SATEEC, USPED, SHALSTABS 0|&& S5 R RH(ALY) 2IEX &F

Application of the Technique for Determining the Most Appropriate Spot for a Check—dam in Chungju—dam Watershed

X Xt
(Authors)
=X
(Source)
IR b
(Publisher)
URL

APA Style

o3
(Accessed)

ZEM, BXE, YHS, 2L, 01-, LM, AT

oo™,

Won Seok Jang, Jichul Ryu, Hyunwoo Kang, Ki-Sung Kim, Chul Lee, Youngsug Kim, Kyoung Jae Lim

Journal of the Environment 7(1), 2010.12, 19-31 (13 pages)

YRAGSD BHATL

Environmental Research Institute Kangwon National University

http://www.dbpia.co.kr/Article/NODEQ1797347

2 e D
203.252.82 %%
2017/07/27 09:49 (KST)

0). SATEEC, USPED, SHALSTABEZ 0|88 &=

NS, BANE, B2, 2014, 0/, 294, A3 (201
o 2o(AleY) 2 E X 3. Journal of the Environment, 7(1), 19-31.

o
TT

fol

XNEA kLY

DBpiatii Al M3 &=
e BN EED
oz 2 0185

Copyright Information

o NEn2 ._IﬁX*IH)ﬂJﬂ A0, Fel0ICIo=E 2 HEE2 LHBS 23
\EI} S2 g N&= 2
S0l Ter o, EArde HYgs 2 & ASLICH

\_\0

O] JHE FOHXOL HIZelH 220 018 E + ASL

SHAHLE HMYS XX &

. J2122 0I0i ?/Lt5t0] DBpiallAl MISSE= MA2S =M, 88 S92 ¢

LICH. 12l DBpiall A MIS& = MES2 DBpia2t

Copyright of all literary works provided by DBpia belongs to the copyright holder(s)and Nurimedia does not guarantee contents of the literary work or assume responsibility for
the same. In addition, the literary works provided by DBpia may only be used by the users affiliated to the institutions which executed a subscription agreement with DBpia or the
individual purchasers of the literary work(s)for non-commercial purposes. Therefore, any person who illegally uses the literary works provided by DBpia by means of
reproduction or transmission shall assume civil and criminal responsibility according to applicable laws and regulations.


http://www.dbpia.co.kr/Publication/PLCT00001990
http://www.dbpia.co.kr/Issue/VOIS00089077
http://www.dbpia.co.kr/Publisher/IPRD00012236

Journal of the Environment
Vol. 7, No. 1: 19-31(2010)

SATEEC, USPED, SHALSTAB-¢

o) &F FFE K

s (A #H A2 A3

FLA. FAA RS A7

p=}

ZEE LTI ELES

A7)

of A1 71ed AR,

o
40

R R

g3 QA FHuiAEAL
A7 AARAAFA

Application of the Technique for Determining the Most
Appropriate Spot for a Check-dam in Chungju-dam Watershed

Won Seok Jang, Jichul Ryu, Hyunwoo Kang, Ki-Sung Kim, Chul Lee!,
Youngsug Kim?, Kyoung Jae Lim*

Department of Regional Infrastructures Engineering, Kangwon National University
'Global Marketing Department, Posco E&C
2Construction Environment Research Division, Korea Institute of Construction Technology

A check-dam has been known that it is good to manage pollutants and improve water quality in the
areas where water flow is slow. However, the selection of the best site able to construct the check-dam is
so important to maximize the effect after the construction, and one of the most important qualification to
select the most appropriate spot is to estimate the accurate soil erosion including sheet/rill erosion, gully
erosion, and landslide. In this study, the various types of soil erosion were estimated by overall considera-
tion of Sediment Assessment Tool for Effective Erosion Control (SATEEC) system, Unit Stream Power-
based Erosion/Deposition (USPED) model and Shallow Landsliding Stability SHALSTAB) model to
select the best site able to construct the check-dam among the 11 subwatersheds in Chungju-dam Water-
shed. As a result of this study, subwatershed 7 was selected to the most appropriate spot for the check-
dam. The result of this study could be a guide to decide on the best site to construct the check-dam, and
in order to get more objective and effective data for the check-dam, other various qualifications should

be considered in the future study.
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(a) 11 subwatersheds in Chungju-dam watershed

(b) Selected sites able to construct a check-dam (Subwatershed 1, 7, 8)

Fig. 1. The selection of a site able to construct a check-dam in Chungju-dam watershed.
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Fig. 2. Overview of SATEEC system ver. 1.8 (Park et al., 2010).
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(b) Subwatershed 7
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Fig. 3. K factors of SATEEC system.
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Table 1. C factors for different land uses (Jeong et al., 1985). aham Azl Adel g mo] el 10.7m(35f)
T C oA 9LAmB00f)I} Al Aelel A HlF7) Qolu}
Fallow/Burcd land 1.0 71 Al HE A 122m @00 108 AR S
o Paddy field 0.34 At
- Upland - 0.31 A 06/ sin® 13
Grassland (95~ 100% cover) Grass 0.003 LS_(EZ 1 3> ((ﬁgg_()) )
Weeds 0.01
i v 714 Ax Fdm A (km?), 8% ZALE (degree) ol ot
0 Aol
(807% coven Lrass P (6) SATEEC systemol| 4] o] 58
aest (75 ~100% cover) 7 ()A()l‘ o %A}%% 2E % EOC}:%}QOH LH a:l- %A}%}:g] B]i
(40~ 75% cover) 0.002~0.004 Ao f2ES Bl A" 5 glen, o8 4 (6)
(20~ 40% cover) 0.003~0.01 2} 7o) LERE 2 9)ch(Yin et al., 2005).
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A
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¢ factor [ Agriculture
Agriculture ’
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v B Forest
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! R(i)::\ || Pasture
B3R o
[ | Urban 2 I:‘ILhL
B Water L__JUrban
B Water
4 0 4 kilometers 6 0 6 kilometers
e — e— " e—
(a) Subwatershed 1 (b) Subwatershed 7

C factor

@ Agriculture
[} Bare land
B Forest
{777 Pasture
B2 Rice

[ Urban

B Water

6 0 6 kilometers

e —
(c) Subwatershed 8

Fig. 4. C factors of SATEEC system.
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12} 3 Williams et al. (1977)o)) 2)3) &
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o) B 7

P factor
1050544
[C710.544~0.589
[ 10.589~0.633
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{__10.678~0.722
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0.767~ 0.811
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B 085609
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5 0 5 kilometers

e —
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P factor

[ J05-0544
[ 10.544~0.589
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(c) Subwatershed 8

Fig. 5. P factors of SATEEC system.
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DEM
[ 138.496 ~ 216.997
P % A [ 216.997 ~ 295.497
> [ 295.497 ~ 373.998
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S B 452.498 - 530.998
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3 0 3 6 kilometers
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% DEM

[ 1130244444
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[ No data

10 kilometers

(b) Subwatershed 7

DEM
[ 126.805~233.678
] 233.678 ~ 340.551
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447.423 ~ 554.296
B 554.296~661.169
B 661.169~768.042
Bl 768.042- 874914
B 374.914-981.787
BB 931.787 ~ 1088.66

[ 1 Nodata

4 kilometers

Fig. 6. DEMs of SATEEC system.
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T=RKCPA™ (sinb)" (11)
(Mitasova et al., 1996; Mitas and Mitasova, 1998)
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Table 3. Input data of SHALSTAB model.
Subwatershed 1 Subwatershed 7 Subwatershed 8
Cohesion 2500 2500 2500
Saturated soil density (kg/m’) 1800 1800 1800
Soil depth (m) 0.1~22 0.1~22 0.1~2.2
Hydraulic conductivity (m/day) 60 60 60
Internal fraction angle (deg) 35~45 35~45 35~45
Accumulation area (km?) 29.95 114.04 53.74
71A T+ #99 4%, R, K, C, P= 7+7F USLE - h psy tanﬂ) (14)
o] J=HAEE %33, AE f9o HA (km?), m3} » z pw( tang
o mopfAe] FH AL AT A o8 AR
A oko] 71 A 5 o]0
Aol 31 bt AL (degree)olch. WA A4S 7% Lo e e el b SR Sl
L goro : = Zo _
m=n=10]3, A% 42 Ae m=16 n=130]c} 0.]_1_, P B bulkdensnyOIW] pus 22 bulk den
$U T2 71240l Asw shw ol UspEpe] S OF AR Zelw e Ik el
2ae 4 (12)5) 2ot A7), 3 W Asksel 2ol el D& 7] 9
%o wite Tog — TL L © (tr
d(Teosar)  d(Tsina) 3ted Darcy’s Law (Q=~- "i: Q= % Tz F3h& (tra-
USPED=—— —— (12)
dx dy nsmissivity), L& &7 o] (flux length), I3= 42|74}
(Mitasova et al., 1996; Mitas and Mitasova, 1998) (hydraulic head gradient), A3= w2 A (cross sectional area)
o]7]4] T $do) $ulio)y, g A Fo Zx 2 A 4A7|H qa=khcosOsinbbz E&HI 4 glow
(degree)o)c}. A (14)et AERE 3l A5z =¥ 7]'-53}‘4-
Ae] AN ma Sl mrsAlY wolg 98 .
s tanf\ b
o @2 SATEEC Systeme] &a]®|o] )= USPEDZ “T-:L (1) 2 sing (15)
Agstelon), go 2 AN A4 (- 23 .
(+ )& efste] foAell Al w4} A4 (Sheet Erosion) AZEL logg/Tel hydrological v] &2 ¢ Eok=
3} 72 A4 (Gully Erosion) & efste] EFRARE o AR5 B ofo] 1, T %o} Wel4] zax %

Ak gke}. USPED %32 USLES] sl#ix& (R, K, C, P,
LS factonute g Ze] AAS z33 wofksA moly}

=N =1

4. SHALSTAB 2§

SHALSTAB (Montgomery and Dietrich, 1994) 2.3}
7hekak x4 w2 g 42T 4 9l
= wlolcl. SHASTABL 712 Sl Mohr-

Coulomb?®] 3} Db 3w A

o
Eo]:z_ _\3_
Z] A 39

\1—000

7|Fo 7 3}

-
FEE

S A28} Darcy’s Law2 o] 8-3lo] Eok= o] A 2]
£33 55¢ AR A 13)).

t=C+(o—u)tan¢ (13)

A (13)el A 1= A&7} %, CE= soil cohesion, 6= Nor-
mal stress, u= =49} 12|32 ¢= W3 vlpAzto|r).
A (13)2] A L“zi (Cohesion)& ¢lofi™ o2 7huist

Now 2 % 9l

psgzcosBsinB=[p,gzcos*0 — pwghcos?0] tang
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o]t} w3t drainage area’:=

= bolw A7 0= A E R oA ALE-% numeri-

o)a] A e]xezle}. SHALSTAB %3] 9]

L Egeke T g

I FEZ}S g7t oo gAY —E.—¢abi FEFSD

o} 7] @ ol q/Te| H]&e] Rolr logg/TE AH4-3
o} (H3t7] &%, 2007).

SHALSTAB %.3-& DEM (Digital Elevation Model)-&
7oz e FAAAE A "o & JHE=
DEM®] A& xo wel Abde] wiek gl 558 #H A3}
Al Hed 2 At 10mx 10me) AzHE qhsod
EAe A3k 12y AS N B S 2=
7z} $-999] o) 3£ Cohesion, Saturated soil density (kg/m?),
Soil depth (m), Hydraulic conductivity (m/day), Internal

a, the outflow boundary length

cal surfaceol|
soil bulk density¥= p,, W5-upEzte ¢

)

Friction angle (deg), Terrain slope (deg), Accumulation
Area (k)& APgete] 42 Abaz Abgstgon) 1
ke o}zl Table 32} %rc}. Terrain slope:= 10m x 10m
9] Az}e] DEME E3lo] A A=) ch
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Fig. 7. Monthly sediment yield from subwatershed 1 calculated by SATEEC system.
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Fig. 9. Monthly sediment yield from subwatershed 8 calculated by SATEEC system.
Table 4. Comparison of soil losses from subwatershed 1, 7, and 8 calculated by USPED model.
Subwatershed 1 Subwatershed 7 Subwatershed 8
Area (km”) 29.95 114.04 53.74
Soil loss (ton/yr) 11,065.44 51,663.71 23,952.48
Soil loss per unit area considering gully erosion (ton/ha/yr) 3.68 4.52 4.46
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Fig. 11. Landslide possibility of subwatershed 7 estimated by
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