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ABSTRACT

This study mainly based on SWAT (Soil and Water Assessment Tool) model, in-
troducing the structure of the model, which is about hydrology and sediment, and
explains the basic database of SWAT model. In order to analyze sensitive parameters
for flow and sediment, land use type and weather data of Laishe creek watershed
were constructed by using SWAT model. Based on the results of sensitivity analysis,
the land use of watershed which is evergreen, water facilities and transportation, the
most sensitive input parameters for flow and sediment are Esco and Blai. Then the
land use of the watershed which is agriculture, the most sensitive input parameters
for flow and sediment are Esco and Cn2. (Keywords: sensitivity analysis, SWAT
model)
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Fig.3 Land use map of Laishe creek watershed
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Table 3  Input parameters of SWAT model
S28EH | TR | ER E# bl
Alpha_Bf 0 1 Baseflow alpha factor (days) Groundwater
Biomix 0 1 Biological mixing efficiency Soil
Blai 0 1 Leaf area index for crop Crop
Canmx 0 10 Maximum canopy index Runoff
Ch_Cov 0 1 Channel cover factor Erosion
Ch_Erod 0 1 Channel erodibility factor Erosion
Ch_K2 0 150 Effective hydraulic conductivity in main channel alluvium Channel
(mm/hr)
Ch_N2 0.025 | 0.065 | Manning coefficient for channel Channel
Cn2 -25% | 25% Initial SCS runoff curve number Runoff
Epco 0 1 Plant evaporation compensation factor Evaporation
Esco 0 1 Soil evaporation compensation factor Evaporation
Gw_Delay -10 10 Groundwater delay (days) Groundwater
Gw_Revap -0.036 | 0.036 | Groundwater 'revap' coefficient Groundwater
Gwgmn -1000 | 1000 Threshold depth of water in the shallow aquifer required for re- Soil
turn flow to occur (mm)
Revapmn -100 100 Threshold depth of water in the shallow aquifer for ‘revap’ to Groundwater
occur (mm)
Slope -25% | 25% Average slope steepness (m/m) Geomorphology
Slsubbsn -25% | 25% Average slope length (m) Geomorphology
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(& LK)
Sol_Alb -25% 25% Moist soil albedo Soil
Sol_Awc -25% 25% Available water capacity of the soil layer (mm Soil
H20/mm soil)
Sol_K -25% 25% Soil saturated hydraulic conductivity (mm/hr) Soil
Sol_z -25% 25% Depth from soil surface to bottom of layer (mm) Soil
Spcon 0.0001 0.01 Linear parameter for calculating the maximum amount of sediment Channel
that can be reentrained during channel sediment routing
Spexp 1 2 Exponent parameter for calculating sediment Channel
reentrained in channel sediment routing
Surlag 0 10 Surface runoff lag coefficient Runoff
Tlaps 0 50 Temperature lapse rate (°C/km) Geomorphology
Usle C -25% 25% Minimum value of USLE C factor for water erosion applicable to the | Crop
land cover/plant
Usle P 0 1 USLE equation support practice factor Erosion
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Table 4 Sensitivity analysis of flow in evergreen

e e BUREBER SRR
Alpha_Bf 7 0.126E-01
Biomix 13 0.973E-03
Blai 6 0.210E-01

Ch_Cov 28 0.000E+00
Ch_Erod 28 0.000E+00
Ch_K2 8 0.537E-02
Ch_N2 11 0.131E-02

Epco 15 0.332E-03
Esco 1 0.162E+00
Gw_Delay 12 0.111E-02
Gw_Revap 9 0.324E-02

Revapmn 14 0.441E-03
Slope 28 0.000E+00
Slsubbsn 18 0.108E-03
Sol_Alb 17 0.207E-03
Sol_Awc 28 0.000E+00
Sol_K 10 0.165E-02

Spcon 28 0.000E+00
Spexp 28 0.000E+00
Surlag 16 0.229E-03
Tlaps 28 0.000E+00
Usle_C 28 0.000E+00
Usle_P 28 0.000E+00
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Table 5 Sensitivity analysis of sediment in evergreen

ST BRI SRR R R
Alpha_Bf 12 0.615E-02
Biomix 15 0.117E-02
Blai 1 0.557E+01
Ch_Cov 28 0.000E+00
Ch_Erod 28 0.000E+00
Ch_K2 11 0.829E-02
Ch_N2 13 0.349E-02

L
Epco 9 0.225E-01
S B4 odeE0

Gw_Delay 14 0.341E-02
Gw_Revap 17 0.549E-03
Gwgmn 16 0.101E-02
Revapmn 28 0.000E+00
Slope 28 0.000E+00
Sisubbsn 7 0.120E+00
Sol_Alb 18 0.325E-03
Sol_Awc 28 0.000E+00
Sol_K 10 0.106E-01
Sol_z 8 0.829E-01
Spcon 28 0.000E+00
Spexp 28 0.000E+00
Surlag 6 0.176E+00
Tlaps 28 0.000E+00
Usle C 28 0.000E+00
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Table 6 Sensitivity analysis of flow in agriculture

ST BRI PR TR R

Biomix 13 0.949E-03

Ch_Cov 28 0.000E+00
Ch_Erod 28 0.000E+00
Ch_N2 15 0.621E-03
Epco 11 0.124E-02
Esco 1 0.153E+00
Gw_Delay 12 0.112E-02

Revapmn 17 0.311E-03

Slope 16 0.311E-03
Slsubbsn 18 0.155E-03
Sol_Alb 28 0.000E+00
Sol_Awc 28 0.000E+00

Spcon 28 0.000E+00
Spexp 28 0.000E+00
Surlag 14 0.660E-03
Tlaps 28 0.000E+00
Usle_C 28 0.000E+00
Usle P 28 0.000E+00
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Table7 Sensitivity analysis of sediment in agriculture

ST BRI P BRI
Alpha_Bf 14 0.375E-02
Biomix 15 0.335E-02
S e 3 ozl
Canmx 8 0.254E+00
Ch_Cov 28 0.000E+00
Ch_Erod 28 0.000E+00
Ch_K2 13 0.672E-02
Ch_N2 16 0.312E-02
e 1 odosEl
Epco 11 0.654E-01
Esco 6 0.395E+00
Gw_Delay 18 0.167E-02
Gw_Revap 22 0.272E-04
Gwgmn 21 0.987E-04
Revapmn 28 0.000E+00
S s s oBER0
Sisubbsn 10 0.120E+00
Sol_Alb 17 0.195E-02
Sol_Awc 28 0.000E+00
Sol_K 12 0.919E-02
Sol_Z 7 0.299E+00
Spcon 19 0.628E-03
Spexp 20 0.999E-04
Surlag 9 0.128E+00
Tlaps 28 0.000E+00
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Table 8 Sensitivity analysis of flow in water facilities

ST BRI P BRI
C Aeemr s ool
Biomix 14 0.654E-03
Blai 7 0.202E-01
S G 2 odosEw0
Ch_Cov 28 0.000E+00
Ch_Erod 28 0.000E+00
Ch_K2 8 0.976E-02
Ch_N2 13 0.951E-03
e s oswem
Epco 16 0.356E-03
Esco 1 0.163E+00
Gw_Delay 11 0.119E-02
Gw_Revap 9 0.298E-02
Gwgmn 6 0.333E-01
Revapmn 15 0.357E-03
Slope 28 0.000E+00
Sisubbsn 17 0.293E-04
Sol_Alb 18 0.293E-04
Sol_Awc 28 0.000E+00
Sol_K 10 0.235E-02
S sz e odmEOL
Spcon 28 0.000E+00
Spexp 28 0.000E+00
Surlag 12 0.101E-02
Tlaps 28 0.000E+00
Usle C 28 0.000E+00
Usle_P 28 0.000E+00
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Table 9 Sensitivity analysis of sediment in water facilities

ST BRI P BRI
Alpha_Bf 11 0.126E-01
Biomix 16 0.767E-03
Blai 1 0.551E+01
Ch_Cov 28 0.000E+00
Ch_Erod 28 0.000E+00
Ch_K2 12 0.124E-01
Ch_N2 14 0.608E-02

B L
Epco 10 0.214E-01
S B4 om0

Gw_Delay 15 0.296E-02
Gw_Revap 18 0.482E-03
Gwgmn 19 0.399E-03
Revapmn 28 0.357E-03
Slope 6 0.288E+00
Sisubbsn 8 0.123E+00
Sol_Alb 21 0.113E-03
Sol_Awc 28 0.000E+00
Sol_K 13 0.112E-01
Sol_Z 9 0.796E-01
Spcon 17 0.751E-03
Spexp 20 0.313E-03
Surlag 7 0.137E+00
Tlaps 28 0.000E+00
Usle C 28 0.000E+00
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Table 10  Sensitivity analysis of flow in transportation

ST BRI P BRI
Alpha_Bf 6 0.268E-01
Biomix 14 0.451E-03
Blai 7 0.165E-01
S G 2 omeEoL
Ch_Cov 28 0.000E+00
Ch_Erod 28 0.000E+00
Ch_K2 8 0.653E-02
Ch_N2 10 0.122E-02
e s oseem
Epco 17 0.144E-03
Esco 1 0.139E+00
Gw_Delay 11 0.119E-02
Gw_Revap 9 0.264E-02
S Gwm s ozemL
Revapmn 15 0.304E-03
Slope 28 0.000E+00
Sisubbsn 16 0.147E-03
Sol_Alb 28 0.000E+00
Sol_Awc 28 0.000E+00
Sol_K 12 0.119E-02
S sz 4 omsEmL
Spcon 28 0.000E+00
Spexp 28 0.000E+00
Surlag 13 0.604E-03
Tlaps 28 0.000E+00
Usle C 28 0.000E+00
Usle_P 28 0.000E+00
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Tablell Sensitivity analysis of sediment in transportation

SR BRI PR P BRI
Alpha_Bf 14 0.491E-02
Biomix 10 0.199E-01
Blai 1 0.284E+01
Ch_Cov 28 0.000E+00
Ch_Erod 28 0.000E+00
Ch_K2 12 0.558E-02
Ch_N2 9 0.221E-01

e s ome0
Epco 11 0.728E-02
S Ew 4 oasE0

Gw_Delay 17 0.115E-02
Gw_Revap 20 0.186E-03
Gwgmn 18 0.662E-03
Revapmn 21 0.102E-03
Slope 28 0.000E+00
Slsubbsn 6 0.447E-01
Sol_Alb 15 0.242E-02
Sol_Awc 28 0.000E+00
Sol_K 13 0.504E-02
Sol_z 7 0.387E-01
Spcon 16 0.186E-02
Spexp 19 0.245E-03
Surlag 8 0.234E-01
Tlaps 28 0.000E+00
Usle C 28 0.000E+00
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