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Simulation of sediment and nutrients runoff of terrace in the red soil
district of China using the newly developed terrace
algorithm within SWAT model
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Abstract: [Objective) This study analyzed the simulation feasibility of the newly developed terrace al-
gorithm in the Soil and Water Assessment Tool (SWAT) model in soil and water erosion area of China by

simulating the sediment and nutrients runoff in red soil district of South China. [Method]) In this study.,
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normal terrace regulation effects were verified using the newly developed process-based terrace algorithm,
which has been tested with the runoff and sediment data collected on broad base terraces in the US. The
measured data used in this paper included runoff, sediment and total nitrogen data of terrace fields in red
soil district of South China from 2007 to 2008. [Result] SWAT model could fulfill the simulation satisfac-
tory criteria in runoff, sediment and total nitrogen modeling. Further application of normal terrace structure
optimization using the verified model indicated that the permissible soil loss standard could be met with ra-
tio of slope length of bed segment to the sum of riser and undisturbed segment (RBU) larger than 1 : 5 on
slope less than 18. 58° and shorter than 20 m. [Conclusion] The terrace algorithm could simulate the rain-
fall runoff,sediment and nutrients transport processes of conservation measures in red soil district of South
China. The newly developed terrace algorithm within the SWAT model provides a new tool for studying the
watershed scale effects of soil and water conservation measures on water cycle.

Key words: SWAT model; runoff; water and sediment transport;nutrients loss;red soil district; normal

terrace; South China
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Fig. 2 Sketch of normal terrace storage volume in the red soil district of South China
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1
Table 1 Main slope parameters of terrace plot in the red soil district of South China
) /m /m . . USLE
Slope Slope Contour CN CN
Terrace plot Segment Manning N @ - lenath idih Planting Harvesting USLE
steepness eng wi CN CN P-factor
< 0.03 18. 58 20.0 5 89 90 1
Control
Bed 0.03 5.00 1.2 5 85 86 0.6
Riser 0.03 45. 00 0. 38 ) 85 86 1
Terrace
Undisturbed 0.03 18. 58 8.03 5 85 86 1
2
Table 2 Main soil parameters of terrace plot in the red soil district of South China
/ /% , *x )
/ X ! /0 / . hol
Soil Jem (g+ cm™?) Particle percentage O qn/icA (em » em™ 1) (Z‘“t‘ }1 d>
Thickness Bulk g2 Available paturate USLE-K
layer densit ) carbon N tent hydraulic
ensity Sand Clay Silt water conten conductivity
1 26 1.39 (1.20)* 11 57 32 0. 64 0.15 (0.45)* 5.00(15.00)* 0.50(1.00)*
2 39 1.2 10 60 30 0.46 0.15 (0.45)* 5.00 0.5
3 39 1.2 10 60 30 0.46 0.15 (0.45)* 5.00 0.5
i~ sk K
Notes: * values in bracket were used for terrace plot; * % Saturated conductivity was calibrated value.
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Table 3 Parameter verification of the simulation plot in the red soil district of South China
Calibration Calibration
Parameters Parameters
value value
/(mm e+ h™1) 500 (ERORGN) 185
Saturated hydraulic conductivity : Organic nitrogen enrichment ratio (ERORGN) ’
(USLE-Cynin) 0.03 (NPERCO) 0. 20
Minimum value for the cover and management factor C Nitrate percolation coefficient (NPERCO) i
o 4
2.1 SWAT ,SWAT
’
SWAT , “1:1” .
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Table 4 Summary of simulation accuracy indices of the simulation plot in the red soil district of South China
( ) ( )
R No terrace control plot (calibration) Terrace plot (validation)
Validation items
NSE RSR PBIAS/ % NSE RSR PBIAS/ %
Runoff 0.58 0. 64 19. 87 0. 80 0. 39 —13.50
Sediment 0. 50 0.69 19. 20 0. 69 0. 50 27.73
TN 0.53 0.78 —11.72 0.61 0. 60 —12.57
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Table 5 Optimization result of normal terrace structure in the red soil district of South China
/(%) /m /()
Original slope steepness Terrace unit slope length Slope steepness of bed segment Optimized RBU
18. 58 5 5 =>=1:10.0
18.58 10 5 =1:7.5
18.58 15 5 =1:5.0
18.58 20 5 =1:5.0
18.58 30 5 >=1:3.0
18.58 40 5 =1:3.0
18.58 50 5 —
3 2) 18.58°, 20 m
s 1
5.0, (<< 500
’ t/( ° kmz) ) H
, SWAT 50m
b o
b
D) , SWAT
b
b b
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