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Abstract

Soil loss is one of the significant disasters which have threatened human community and ecosystem. Particularly, Korea has
high vulnerability of soil loss because rainfall is concentrated during summer and mountainous regions take more than 70% of
total land resources. Accordingly, the sediment control management plan are required to prevent the loss of soil resources and
to improve water quality in the receiving waterbodies. In this regard, the objectives of this study are 1) to quantify the effect of
the Vegetative Filter Strip (VFS) on sediment runoff reduction and 2) to analyze the relationship of rainfall intensity and
sediment runoff. For this, SATEEC and VFSMOD were used to estimate sediment runoff according to rainfall intensity and to
quantify the effect of VFS on sediment runoff reduction, respectively. In this study, the VFS has higher impact on sediment
reduction for lower maximum rainfall intensity, which means that the maximum rainfall intensity is one of significant factors
to control sediment runoff. Also, the sediment with VFS considered was highly correlated with maximum rainfall intensity.
For these results, this study will contribute to extend the applicability of VFS in establishing eco-friendly sediment control

plans.
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Table 1. Description of the Study Watershed
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2. Materials and Methods

21, XY MEY 22 U FAR =5

HEFA e ZAkdel e 29E 59 FEI/AAR
o EAMFEE 2 FEF 59 AZo] 983 o)F03 £
U A9e AESY ddA9e AFsgt =8 @3
el 439 AP E aBstd HITAHol &old AL
A5t dAF9 e A4E8E AIZF AFE ARG A
etk AR AEE 188 mol FHHUHL 254 ha,
AY A AFZ 9 748 mmo|tHTable 1).

id #49 29F AZ5S 98 132 4HY +94
A(PLN WATER LEVEL SENSOR)&A ©°]E 2 #(TCP-
RT200)E AHE38IE HolHEAE 102992 94 =
LR ARE AEse Yotk 29BAY AS AsH
ZFARE olgstA o o] =F FHAEY dHolH E4

Study Watershed
foation San 2-12, Simcheon-ri, Jicheon-myeon, Chilgok-gun, Gyeongsangbuk-do, Korea
Latitude: N35° 58' 40.68783" Longitude: E128° 31' 13.57138" Elevation:188 EL. 188m
G h Dem
i [ ] 175.52 - 184.807
184.907 - 194.294
194.294 - 203.68
203,68 - 213.067
213.067 - 222.454
222.454 - 231.84
231.84 - 241,227
241,227 - 260.613
250.613 - 260
[_] No Data
Area 254 ha (125m * 375 m)
Rainfall Average annual rainfall: 748 mm
Hi Forest Fire occured in April 2009
alory Hydrological monitoring has been conducted since April 2010
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Fig. 1. Diagram for estimating sediment runoff reduction efficiency.
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Fig. 2. SATEEC ArcView GIS System (Lim et al., 2003).
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Fig. 3. Diagram of VFSMOD-W (Park et al., 2009).
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Fig. 4. Procedures for estimation of practice factor (P) using VFSMOD.
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Table 2. Design storm for Recurrence Interval and Rainfall

Duration
Design Storm (mm)

120 min. 240 min.
2 yr 44473 57.144
10 yr 71.256 91.338
50 yr 94,725 121.305
80 yr 101.464 129.887
100 yr 104.637 134.02
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3. Results and Discussion
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Fig. 5. Flow chart for analysis of sediment runoff reduction using SATEEC.
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Table 3. Observed sediment runoff by rainfall events at

Table 4. Estimation of R Values by rainfall events

Simcheon watershed Duration Depth 130 R

T Rainall Period Rainfall Depth | Sediment runoff Kt (hr) (mm) | (mm/hr) | (M} hamm/hr )
(mm) (kg) 11.50 19.00 10 18.574
1 2010.04.21~04.28 37.5 7.67 1 14.00 12.00 3 3.239
2 2010.05.17~05.23 97 3.79 8.50 4.50 2 0.780
3 2010.06.15 9 1.218 ) 32.83 45.50 12 51.967
4 2010.06.25~06.28 6.5 0.679 34.33 49.50 9 42.644
5 2010.07.02~07.04 17 2.33 3 2,00 9.00 9 9.985
6 2010.07.15~07.17 126.0 1172.56 4 55.17 11.00 5 4,580
7 2010.07.23~07.26 73 532.827 5 41.00 17.00 18 26.158
8 2010.08.10~08.17 351.5 6369.629 6 42.83 126.50 52 722.686
9 82010.08.25~8.27 3l 21.425 7 69.67 73.50 52 351.353
10 2010.09.01~09.07 108 75.814 34.83 99.00 25 269,428
11 2010.09.11~09.12 49 47.594 8 30.83 30.00 6 16.401
12 2010.09.19~09.22 14 42.72 51.83 219.50 49 1301.885
9 3.00 17.00 15 33.842
Al g3 1 A AFZAN AFT AFAY FE 1.00 7.00 8 8.000
veRd Aelt) 0 3.83 19.50 14 34.969
41.33 89.00 26 237.212
39, SATEECE 0|23 EAISSEF AHY 11 23.83 48.50 31 152.455
SATEEC USLEZ A& ol &3t {99 EAE = Lt e - i

Z A8 EZ R, K, LS, C, P9 4 714 AAES 4
Aol Fr}y. 53 ZAAUAHR) HEE AslME Al
I 29F 9 30RAE AdASAE § FeART 87
"o gutgog F-YFE f90MEe Z2¢ #3AAE F
Ao & ThiessenW S TFEHate] FaGG dis] sigstes
29% A8E A A7 d4F9S B4 2.54had] o]
3] AR AAG9es 24 fAue Z9ExE 543
o 7hgste Z9ARRE A4903 Rk (MI/ha-mm/hr)&
2+8 8+ tHTable 4).

oz EFINAAHK)E ddRge FUEGE &
A A} FE o|FE EFS IrF2, B2, 'E3Z EYEE2
ojsteln], EES EAL FAHol e AFEY 54&
7bAch AFule] o8 Kakg AHEE A3 HiE 0.038

tonnes * hr o % g
(ST )8 38 vERT. EAFERARCO)E= 53

3 =7 solA XY EY F4AZH YA EF
AZate] H2 gl ez UAGA 1o Agxde]
Ae 1 o8tz yehhrh ddw99 2% HA/FHUCB
CODE : 2210)9] sj23ts] di&F IR, F&F 954, &
7 A9FY FAAE AAY 2301480 AFT AFE
o2 APow B diafde] disiAE Bae(2011)7}
AA L Qe I 0.01789) e FH LA EGRAY
HAAZHP)E ol¥ EY REGIAE A A9 &-shdd
AANAZRE Y EGFAY dF BEAA AT EFF
Ao "z Fogrt 2 dFdME 7] PEE 12 A%
sgon olE Es Y EAFEES 45X vas
o zAY 4AA §99 P AAGE APt EF} E
ok AAude) osle FEH EFFHAFS AA F9ET
A9 EAlfEE Zo|E Bt wEA {FEF =2
3714 SAF HH L v 7 F419) olF 5HE 1

s=gasE x| MaH H4s, 2015
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Y 10904 179744 HAZE Z-9AMEe A HE 29
22 915t P7h 1o]4e g AEFo]l o A Ue "ol
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28 e 3434 Ee AMEY EARSY 4R 9%
5713 EARY 754 &2 2o ¥dHY o A&
' ¥ EAdgA Adsich. ¢, Table 49 Col4
o AMA=E e 3 P FASTIAANY AF EAMG
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A HEo] 2APE fE AT 7 9Y S9o UF F
+ PEE 0542 YERT
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Table 5. The estimated sediment and the modified P value

Col. 1 Col. 2 Col. 3 Col. 4
Event - - Note
Sed. Yield (kg) Est. Sed. Runoff (kg) Obs. Sed. Runoff (kg) Modified P Value
1 350,150 45.94 7.67 0.167
2 1466.366 192.34 3.79 0.02
3 154.754 20.30 1.22 0.06
4 70.984 9.31 0.68 0.073
5 405.421 53.19 233 0.044
6 11200.802 1469.55 1172.56 0.798
7 5445.559 714.46 532.83 0.746
8 24607.725 3228.53 6369.63 1.973 Typoon
9 648.521 85.09 2143 0.252
10 4218.500 553.47 75.81 0.137
11 2362.874 310.01 47.59 0.154
12 52.257 6.86 427 0.623

where, Sed. : Sediment, Est. : Estimated Obs. : Observed

0-1

2-6
j7-n

12-17

. e -22
[ No Data

Fig. 6. Sub-watershed selection for an VFS application.

Table 6. Sediment from the selected sub-watershed

Soil Loss (tonfhalyear)

Event Sed. Yield Sed. Runoff w/o Sed. Runoff
(kg) VFS (kg) w/ VES (kg)
| 17.41 228 0
2 8.60 1.13 0
3 2.1 0.36 0
- 1.54 0.20 0
5 5.29 0.69 0
6 2661.89 349.24 70.21
7 1209.60 158.70 7.598
9 48.64 6.38 0
10 172.11 22.58 0.066
11 108.05 14.18 0.090
12 9.70 1.27 0

where, wio: without, w/: with

Y EFAAT 9 EARET S Table 63 #o] AAssi

VFSMOD9| A& oA A3gko] 91& 3% UH =
&g o83 Z9d%E, A4A3, CN(Curve Number), #9%
o ¥4 9 2L EFFAULAHK), dA427), EXFEQR
(), EYEANAJNZP) §& FH A#H5Y Green-Ampt
A543} Kinematic overland flow @ NRCS ¥ & E3
29 234 ds HPES sha glou, B gqaa

Watershed

196.694 - 202.774
202.774 - 209,853
209.853 - 216.933
216.933 - 224.012
224.012 - 231.092
231.082 - 238.172
238.172 - 245.251
245.261 - 262.331
262.331 - 259.411

[_] No Data

Elevation

9 AF ZAFAFZEA 9 Aol o7 ASF3he) EASE
2, VFS EE7-E ol &3t A 294 dad Z¢ 4
F&2 ARE FHIET ELAFT d9ARTEE 94
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Table 7. P Values modified by VFS for estimation of sedi-
ment reduction efficiency in study watershed

Sediment Runoff (Kg) Annual Mean
CASE
wo VS | W Ve || s of P
1 7.67 1.40 0.0305
2 3.79 2.20 0.0114
3 1.22 0.0 0
4 0.68 0.0 0
5 233 1.10 0.0207
6 1172.56 866.53 0.5897 0.4
7 532.83 418.85 0.5862
9 21.43 9.77 0.1148
10 75.81 49.71 0.0898
11 47.59 32.81 0.1058
12 427 0.0 0
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Fig. 8. Effect of VFS and 130 for whole-watershed.
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Fig. 9. 130 vs Sediment Runoff (for Smx5m VFS).
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Fig. 11. Sediment Reduction Ratio for various storm events under storm duration of 240 min.
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o] grEojof = Aoz Yet

B9A%713F 2408 EAH A= Fig 113 228, 25%9)
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4. Conclusion
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