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Real need for improved quality control in 
modeling 
• New SWAT users 
• Easier for experienced users 

Prevent wasted recalibration after 
discovery of model problem 

Aid in development of reasonable 
models 
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Input data errors 

Initial model development problems 

Improper parameter adjustment 
during calibration 

Process not properly represented 

Known SWAT model application 
errors  
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Look for unusual 
output values 
• Ranges from expert 

users/developers 
• Ranges from literature 

where possible 
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Lack of “Warm up” period 

Reservoir issues 

Tiny HRUs 

Dramatic changes in soil nutrient status 

Poor plant growth 

Non-numeric data in output. 
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Hydrology 

• Estimates using precip, curve 
number and USGS data 

• Looks at ratios 
• Water yield/precipitation 
• Evapotranspiration/precipitation 
• Surface runoff/water yield 
• Baseflow/water yiield 



Grassland, Soil and Water Research Laboratory, Temple, TX 8 



Grassland, Soil and Water Research Laboratory, Temple, TX 9 

Soil nutrient budget 

• Applied N lost in runoff 
• Nitrogen leached 

relative to fertilizer 
input  

• Denitrification 
• Ammonia volatilization 
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 Plant Growth 
• Excessive stress 

(water and 
nutrients) 

• Poor nutrient uptake 
• Poor yield 
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 Nutrients delivered 
to stream 

• Dissolved and 
particulate N 

• Dissolved and 
particulate P 

• MANAGE – Embedded 
Tables 
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In-stream 
Processes 

• Sediment and 
Nutrients 

• Delivery Ratio 
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Reservoirs 

• Sediment retention 
• Nutrient retention 
• Evaporation 
• Seepage rates 
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A warning does not mean there is a problem 

• SWAT Check identifies potential problems only 
• User decides if problem is real or not 

A lack of warnings does not prove a valid model 

• Just an indicator, one step in the quality control process 
• Good calibration/validation statistics are also a good indicator 

More important to properly represent processes than to 
mimic “measured” data 
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Model Calibrated for Flow  
Pbias = 2% NSE =0.84  

Model #1 (Up) 
 

Calibrated for sediment using 
mostly upland parameters  

 
Pbias = 2% NSE =0.58  

 
 

Model #2 (Chan) 
 

Calibrated for sediment using 
mostly in-stream parameters 

 
Pbias = 6% NSE =0.62  
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Identical filter strip scenario  

Model #1 (Up) Model #2 (Chan) 

Predicted sediment reduction = 23% Predicted sediment reduction = 7.8% 
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SWAT Check 

Model #1 (Up) 
 

Model #2 (Chan) 

Sediment Warning: 
Max sediment yield is greater than 50 
metric ton per ha in at least one HRU. 
Upland Sediment Yield = 0.52 Mg/ha 

 
Instream Process Warning: 
Very little in-stream sediment 
modification (< +-2%). This is 

unusual. 
 
 
 

Instream Process Warning: 
More than 50% of sediment is from 

instream processes. 
Channel Erosion = 71% 

Upland Sediment Yield = 0.18 Mg/ha 
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Target 
Waterbody 

Reservoir 

Identical 
Farms 

Differing 
Position 

Delivery 75% Delivery 95% Delivery 25% 
Different 

Contribution 
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 Calculated delivery for 
every reach and 
reservoir 

 Analyzes watershed 
configuration “Fig” file 
for connectivity 

 Calculates cumulative 
delivery for each 
subbasin 
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