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Abstract : A distributed watershed model CAMEL(Chemicals, Agricultural Management and
Erosion Losses) was applied to a part of grazing grassland and vegetation buffer strip(VBS) located
in Daegwanryeong, Korea. A set of scenario analyses was carried out for grassland and VBS with
various combinations of VBS widths, soil textures and ground surface slopes. The simulation results

indicate that annual direct runoff decreases with wider VBS and the removal efficiency of pollutants
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generally decrease with steeper slopes. The removal efficiency of sediment is not significantly
different with VBS widths. For gentle and medium slopes(10°, 20°), the removal efficiency of TOC
and TN is not significantly different with VBS widths. As for a steep slope(30°), however, the

removal efficiency of TOC and TN increases with narrower VBS. The removal efficiency of TP is

generally high except for medium and steep slope of sandy loam where the removal efficiency of
TP increases with wider VBS. This result of TP is contrary to the results of TOC and TN due to the
adsorption characteristics of phosphorus associated with fine sediment particles. It is expected that

CAMEL can be used for evaluating the effectiveness of VBS to reduce non-point source pollution

discharges.

Keywords : montane grassland, soil texture, slope, vegetation buffer strip width, scenario analysis
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Figure 1. Location of the study area
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Table 1. Scenarios for vegetation buffer strips (VBS)

Conditions Cases
Soil texture Sandy loam, Loam
Ground surface slope (°) 10, 20, 30
VBS width (m) 5, 10, 20, 30

Level Spreader

V

Grassland

(10 upstream cells)

VBS
(2 downstream cells)

Figure 4. CAMEL model was set up using 5 m x 5 m cells for the VBS scenario analyses (Here the diagram shows the

case of VBS width of 10 m)
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Table 2. Hydrologic properties of the soil

Soil texture Total Water retained at | Water retained at - Residual water Saturated hydraulic
porosity(m*/m°) -33 kPa, (m¥/m’) 1500 kPa, (m*/m?*) content (m/m’) | conductivity (m/day)
Sandy loam 0.453 0.207 0.095 0.041 0.52
Loam 0.463 0.270 0.117 0.027 0.32

Table 3. Pollutants removal efficiency of the vegetation buffer strips (Estimates from observed data)

Flow(m’) SS(kg) COD(kg) TN(kg) TP(kg)

Tnlet 17.168 0.885 0359 0.026 0.030

(i d\élB1So - Outlet 16.736 0533 0322 0.032 0.026
Removal efficiency(%) 2.5 39.8 104 =225 14.2

Tnlet 21,064 0961 0433 0.033 0.037

i d\fzso w Outlet 14293 0455 0270 0.027 0016
Removal efficiency(%) 321 52.7 37.7 17.8 574
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2.0(2A19] 2v)) & 7}45}o] molsleict,

L A3 5 x &

1. 2UEHE 24 Zo}

2ArollAf 20154 84 249 — 26 WA 7
FAVl tiEh 9% HiEl FEES 5.0%2 24 H
e, oz GukAQl oM AfrEERY
AR HE Aow guH AeRrEES
o] EXuE, BEYEAY 59 9FE T, 24
T G, 2T Al ) A =Bl A
dHoz de Aew AR, Te fo)q 2
FOE fitte e &4 2 =it
Z 250l Y FEEC] A AE = e
o, A%4el BUERS 5 4 Amol A4
SE7das Ao s drhen 2G4 9 2
A e EYE R whE 2AANE iy
SS &%& 1.7 mg/L — 140.0 mg/Le] HHE X3
o, COD &%+ 16.2 mg/L — 30.4 mg/Le] ¢
£ B3t TN %% 0.7 mg/L — 5.7 mg/Le]
& B¥ow, TP 5%+ 1.3 mg/L — 3.4 mg/L2
HeE AT

gH, 227 9] ko 247k Aot A
o) 7% Al #%, SS, COD, TN, TPY] F&Y#HE

2
ox!
ol
ol
=

. ©]

i

Fal Aaeltdiol 4ol o @Rt

2.5%, 20 m &°.
2 A SSY) A
oAl 39.8%, 20 m A AT A 52, 7%= FA] 5]
2on, CODO AXAEL 10 m 4K o Ttdjol A
10.4%, 20 m A aejo A 37, 7%= EA =},
TN AZa&2] 4%, 10 m AR oA A1+
JIE Holx] ¢korom, 20 m A AYof oy o A
17.8%= H4 =]l on, TP AZta-E-2 10 m 44
ol Fhtfjol| A 14.2%, 20 m A A oA 57 4%=
A= QItHTable 3). VA ATE Sl HH, A4
olateol| A AR 02 0 PEH O Atavtrt Lt
won, AZEIH= 10 m 202 2AE Aol ai)
Brp 20 m £02 2AH A ojateol A A
253 Ao R EAEQ o, 10m £O0F2 &
At AAofattol A 2] TN AAaIHE Holz] o
AUtk A2 2AJH Agolgdo A AEFEE 2
S A A 1k Aa 5O ARraThE =,



376 EFIEEt M25H M6z

Table 4. General PBIAS (%) performance ratings for recommended statistics for a monthly time step (Moriasi et al. 2007)

Performance rating Sediment N, P
Very good PBIAS<+15 PBIAS<+25
Good +15 <PBIAS <£30 +25 <PBIAS <40
Satisfactory +30 <PBIAS <£55 +40 <PBIAS <+£70
Unsatisfactory PBIAS >+55 PBIAS >+70
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Figure 5. Observed and simulated hydrographs
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Figure 10. Annual direct runoff and runoff ratio simulated for various slopes and widths of VBS of sandy loam soil
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Figure 11. Annual sediment discharge and removal efficiency simulated for various slopes and widths of VBS of sandy

loam soil
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Figure 13. Annual TN discharge and removal efficiency simulated for various slopes and widths of VBS of sandy loam soil
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Figure 16. Annual sediment discharge and removal efficiency simulated for various slopes and widths of VBS of loam soil
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Figure 17. Annual TOC discharge and removal efficiency simulated for various slopes and widths of VBS of loam soil

oz vioh AT AW 4540 93
]

o BaEt At 0Y A9, 44
ozer

runoff)o] 2z} H4t 0.9 mm/yr
EoA A 2H =T

’

EiRs|
Tl of| A
ZZF(Surface
12.4 mm/yr= 9F
o] AllAoZ 2 Ao B

7

Aot o| Al TOC AR EES AFYENA =
11.3% — 89.9%9] W92 Uepgon], FEA=
28.1% — 72.3%2 W= e (Figure 12,
Figure 17). TN AZ A& AFFEANAE 29.4% —
91.4%2] M2 Uetuton, FEAM = 53.5% —
84.1%2] HO = eyttt (Figure 13, Figure 18).



giols] - 282 - FEE / 22 RAREES 0188t AMojutio] ¥R Mgt 24 381
0.05 120
VBS Width Lioam - -0-5m-0-10m -420m -¢30m Loam
004 | O5m O10m B20m ®30m —_
—_ o
% Discharge 2 80
% 0.03 | [ Grassland B vBS §
& 3 %
s E
£ 002 @
E ] 40 -
3 3
E 0.01 g 20 -
—— [
0 = 0 w ‘
10 20 0 10 20 30 40
Ground surface slope(’) Ground surface slope(’)
(a) Discharge: TN (b) Removal efficiency: TN
Figure 18. Annual TN discharge and removal efficiency simulated for various slopes and widths of VBS of loam soil
— VBS Width 120
AR Al Loam
g 05m @10m @20m @30m - < 100 - - —
Discharge ‘°;
% 0.04 1 [ Grassland VBS § 8
E’ g o0
] S
g 002 S 40
2 g
o 20
= #-5m -0-10m -4-20m >30m
0 0 T
10 20 30 0 10 20 30 40

Ground surface slope(’)

(a) Discharge: TP

Ground surface slope(’)
(b) Removal efficiency: TP

Figure 19. Annual TP discharge and removal efficiency simulated for various slopes and widths of VBS of loam soil
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