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Abstract

Soil erosion from agricultural fields leads to various environmental problems weakening the capabilities of flood control and
ecosystem in water bodies. Regarding these problems, Ministry of Environment of South-Korea prepared various structural
and non-structural best management practices (BMPs) to control soil erosion. However, a lot of efforts are required to monitor
and develop BMPs. Thus, modeling techniques have been developed and utilized for these issues. This study estimated the
effectiveness of BMPs which are a vegetation mat with infiltration roll and Roll type vegetation channel using Soil and Water
Assessment Tool (SWAT) model through the adjustment of the conservation practice factors, P factors, for Universal Soil Loss
Equation which were calculated by monitoring data collected at the segment plots. Each BMP was applied to the areas with
slopes ranged from 7% to 13% in the Haecanmyeon watershed. As a result of simulation, the vegetation mat with infiltration
roll and Roll type vegetation channel showed 55% and 59% efficiency of soil erosion reduction, respectively. Also, Vegetation
mat with infiltration roll and Roll type vegetation channel showed each 11.2% and 11.8% efficiency in reduction of sediment
discharge. These roll type vegetation channel showed greater efficiency of soil erosion reduction and sediment discharge.
Based on these results, if roll type vegetation channel is widely used in agricultural fields, reduction of soil erosion and
sediment discharge of greater efficiency would be expected.
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Fig. 1. Location of the Haeanmyeon watershed.
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Fig. 3. Roll type Vegetation Channel (Kangwon National University, 2012).
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Fig. 4. Major soil types of study area.
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Land Use
B ~gricultual Land-Close-grown(AGRC)
[ Agricuhtual Land-Row Crops(AGRR)
Il cabbage(CABG)
[ Red Clover(CLVR)
| Com(CORN)
7| Forest-Deciduous(FRSD)
I Forest-Evergreen(FRSE)
Bl Orchard (ORCD)
B rasture(PAsT)
B iell Papper(PEPR)
B Potato(POTA)
Rk e(RICE)

I sugarbeet(SGBT)
I soybean(sove)
[ InstitutionaKUINS)

| Residential-Medium Density(URMD)
- Residential-Med/Low Density(URML)
Bl roseville Roads(UTRN)
[ water(WATR)
B woody Wetlands(WETF)

A E 87 Egolgell A Al EY AALETF FARGE 7%
ol4 13% olsldl slgE= AZAE Adstgrt

Exlo]fx9 AAlEe UL uEs= FAZAE gy
52 SWATEZSE ol 83l HH@L7Y H2 ¥
USLE P3t& s Ao H&ste] f48 EGE &
Mataiet. 8 WA b fAEE vlashs] S8 s
Hel et Aol whel 3709 A9 (Watershed 1, 2, 3)
o FEEACKFig. 6).

3. Results and Discussion

31. USLE P AMY Z}
£ ATAE 44ME §48, U 44528 9
71E9] e EHW, F529 USLE P QA4S 2337

el =72 o‘%ii A&t ¥ FeelAe] USLE P

2 AFelA AMES USLE PELE ZAALZ7E 10% Wil AAE 1= A5t 6xtEl9 Ze oME F 3 WA
A EAA ZUEHY o7 FPAoR 4EE golnz BFoMES Aldsti AFENAM FAE A FAE
Table 1. Various landuses 2010 at Haeanmyeon watershed

Landuse FRSD RICE PAST POTA CLVR AGRR SOYB ORCD SGBT CABG

Area (%) 56.70 12.61 9.98 3.19 2,99 2.69 2.65 2.34 2,01 142

Landuse UTRN URML URMD WATR AGRC CORN UINS FRSE WETF PEPR

Area (%) 0.70 .65 0.62 0.45 0.28 0.27 0.25 0.17 0.05 0.01
Table 2. Target Areas of BMPs

Landuse AGRC CABG CORN ORCD PEPR POTA SGBT SOYB

Area (%) 0.28 1.42 0.27 2.34 0.01 3.19 2.01 2.65
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Table 3. Sediment yield and Estimation of USLE P Factor as fraction to Baseline
Storm event First Second Third Fourth Fifth Sixth Sum USLE P
Best Event Event Event Event Event Event (ko) siiis
Management practices (kg) (kg) (kg) (kg) (kg) (kg) .
Control field 137.10 4.77 2.24 295 0.54 0.57 11.08 1.00
Conventional flume pipe 62.50 3.00 1.22 1.41 0.20 0.17 5.99 0.54
Infiltration roll 17.39 1.57 0.38 0.39 0.04 0.05 242 0.22
Vegetation mat with Infiltration roll 3.65 0.68 0.28 0.25 0.03 0.03 1.26 0.11
Roll type vegetation channel 2,15 0.17 0.21 0.21 0.03 0.03 01.66 0.06
: 30
A NSE = 0.61
R = 0.8228 »
25
= 20
o} i
= P
—U " -
£15 a y
E . ¢
“10 .
5.
Watershed 0 o
haean_reach 0 5 10 15 20 25 30
E_ haean. basin Measured Data
-] Fig. 7. NSE value for SWAT calibration of flow estimation.
B watersnea 2

watersnad_3

L] 1 2 4 6 8

d K

Fig. 6. Three watershed groups at Haeanmyeon watershed.
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A FE@{ Adu|E F4E9] USLE P 1A #2 7
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USLE P 1z} g2 zkz} 054, 0222 4HE 590

32. fE Y /AL EE 2
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@3 FAHES A ST g M 33
© 20109 1956 20108 8E7HA] 25979 A A
%] diste EF S dAstdt fEE EEE7 NSE=
0.61. R*= 0.82 (Fig. ATk 8% 23 F Ao 432
Fe 2ge dyjdeg 23s5te 2010 195E 20109
TEARA 2094%te] A% ARl diste] MFE A
ot $AFE WAZAT} NSEE 058, R’ &= 0.58 (Fig. 8)%lth

ool §2 9 F4F 24 Z3= Ramanarayanan et
al. (1997)0] HAIR 720 SHEHALER, SWAT 232
o] g3lo sfotd {9 #F ¢ FAE Y T F UL
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NSE = 0.58

R? = 0.5835
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Fig. 8. NSE value for SWAT calibration of sediment estimation.
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Oy AFAAE 44T 43 HAF Y AL AFA
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9] 25.5%% AA S Uk
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Fig. 9. Effects on Soil Erosion Reduction of various BMPs.

of ulsf ®Bcop 2 A &35 Hck USLE P7b 19l di=
Fol A 227720100 1€ ~20104 8€)Z<b of A4 2z
AAelA F4%8 EFS 15584 on0]H, 7]E£9 ZFHI}
FTEE HEPE W9 F4AZ2 42 10,968 ton, 7,939 ton
o2 oF 29%, 49% o4 EFRAAY aFE Hth 29
7175 AdE AAojE FEEF oud AaFEzige
HEANZE M9 FEFE 242 6,861 ton, 6,371 ton 2 & 2F
55%, 59% ol ELw4AAT AHE B chFig 9).
BAFA FHE HLgoz AFRNA EY 4%
o] Azl wet &5 sl dAHE= FAR E=7 A
FEAE Bk 2 dFfelMde digd §99 aHe &
7T AfFel et 3744 AF928 Yo 2 A9 W
] FAMEE RSt BFE A9 HEn 3
2tz WA g A8 FAzA "WAHL2 Table 4 9 #rh
27499 W& A3} Watershed 20014 " & v 7227}

Table 4. Area of agriculture and BMPs applied

Watershed {i:?) Agriizlr:iﬁ}i\rua Applicalinlr;: n:?;;'h)ment area
Watershed 1| 22.03 5.68 /25.78 25711167
Watershed 2| 27.09 7.87/29.01 323/11.92
Watershed 3| 6.58 0.75/11.40 0.21/3.19

Table 5. Effects on Sediment Reduction of BMPs

il channet

Fig. 10. Effects on Sediment Reduction of various BMPs,

7V gol EAstgen], 3¥ol € FFAA9 |3 =& 7}
FEol 71 =2 5288 EYY. 3HE £7Y fAME A
# AT+ Table 59 2th

Watershed 13 Watershed 39| cb&d AAla=23e] FA}
A Bs dE2T oY 44 7.71%9 1.09%2 FAA
B v Eidoh shAlg Af9e A4 WF gy 39
& AE3 AAAY Aol gty wjfeo] FAAZL Ty
7t AL AR AZ4Ar s AEAe WA v go
¥ Watershed 290141 £/9 W39 1% HAnE
FrEd iy JAsEEE dXFe2A 42 176, 18.6%
2 A At 4ddes g4 et

sk 9 Aal HACA FHe] HEHA FRE
Ho7IZHESke] HARES 41,585, 71ton0] EH, 71EY Z§
v FFES A E58e W FAFES 2 39,180.71 ton,
37.509.74 ton= 5.7%, 9.8%2] FAHAE ERE B B
g71tEt Mg AP E FeEH iy A4eRas
HEAZE W FARES 77 36,934.04 ton, 36,673.19 ton
o7 11.2%, 11.8%°] A3 B35 BYckFig 10).

EdadAd a7 4 SAAE 23 24 Z23E 59
gz wo] e 90 MR AL AAvE F5E
oy AAa2as AX30d EGRd 9 fF90 SAF
Fe A2 5 de Aol AlsHC)

Watershed Control Convenlin‘)nal Infiltration Vegetfuiun. mat with Mu!tip]c
field flume pipe roll infiltration roll pipe

Weight of sediment discharge (ton) 20956.25 20164.61 19614.63 19425.52 19339.60

Watershed | Weight of sediment reduction (ton) - 0 0 0 0

Sediment reduction ratio (%) - 378 6.40 7.30 1.71

Weight of sediment discharge (ton) 15552.62 14139.44 13156.45 12818.17 12664.27
Watershed 2 Weight of sediment reduction (ton) - =378 -6.40 -7.30 -1.71
Sediment reduction ratio (%) 9.09 1541 17.58 18.57

Weight of sediment discharge (ton) 3714.67 3694.82 3680.82 3676.38 3674.15

Watershed 3 Weight of sediment reduction (ton) - -9.09 -15.41 -17.58 -18.57
Sediment reduction ratio (%) - 0.53 0.91 1.03 1.09

Weight of sediment discharge (ton) 41586.71 39180.71 37509.74 36934.04 36673.19

Hacan Basin Weight of sediment reduction (ton) - -0.53 -0.91 -1.03 -1.09
Sediment reduction ratio (%) - 5.79 9.80 11.19 11.82
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4. Conclusion

2 d7dAME 4F 5% 29 A ARE o83ty 3
H@e]7)¥el di§ USLE P3te AAsiglod, nddz &
A s 49 ZAAE dPez 279 7)FE
o 27} HA#YIY 9 A2 EE 271A 9 HFH P
71¥e] USLE PILE A 8AA ESaaAd aapel f4AH
#+ 23E 295yt

Ro7|7H W} AlRES] FAMzeb vt ARA(FAE: 7%~
13%)8 ddez 71 HHAY7HE FE598 4 A4 )
E 5587 oy AA42Re gzTo vlal 55%, 59%
o] EGHAAZG EAE H¥h 71E9 Y9 EE5uA
B2 fx=Td vl&] 29%, 49%9) EGSAAd anE
Bach Az 7ud A E S8 gy 420
& EGAAol Bol HiHE FAAd HEs%E 0 7]E
9 AARANY Boh 22 EFHAAR 292 ¥l &
T Qlgich ok Al A9 6.3%e FFAES BT
24 ARA AN HAHE ESRAL 59% o4 f9AA
oA SAEE FAFY] 11.8% ol4e A = Aoid A
dozMo HEE H4E & F glon, £3 E3 a4
24 4 AL ZAolet AFRET £ Aol AAIF AAdnE
FHEF b AAs2aE 194 90 48 #
oo AA|H Ze A EGHFLAR At 2 Aol
i€}, £ £ A9 A s A9 2o| g
F9 EgfAdol dlEE o2 AYe EgaaAd o
& TYsted 28% 7|2 2AEE o]f E F qlrja Alw
"Hri spAg £ dFolM AEE RUHY ARToR
USLE P& 4Hds7lols 2 7hA @Al do] EAgict 2
At AHEE AE 78 9 A AEE 20129 o F o] &
o ZdE ARl B3 7% opEN o dF2 o
Tl A ALEE AR TFEA Ptk

HAAL 71 ANFEEY BAEE 9A] 10%H 9 &
AAEdM Z3E AETE ALEET] b &, o2 FAL
Lol th3 A Roll= FHAIHC] UL Ao AET AFE
o ALSE ZE A S B AENES o] &7 TUE
d 23 3E o) gstgch YA A& g FEE|
Ao 5 2 Fp 2o Aol w7} i e FAEE
Eo o] tiZ7] wife] ©d HAAIES ZERulozg
USLE Pgte 4Hdsl7lel= SA ol EAgc) melr 33
#E 7 e 22lstz] S1% USLE P 43S 9] 23 725
Abde EEs 4713 RUHEH ogd FEI FAE
d4 38 ZUEP 3 A7 asioa AbgE
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