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Field-scale Analysis Calculators allow users to: 

– Evaluate non-point source (NPS) pollution model 
estimates at field scales 

– Conduct field-scale scenario evaluations of land 
cover changes or best management practices 
(BMPs) 

– HIT and L-THIA models 

 



• HIT Data jointly developed by 
– MSU Institute of Water Research  
– US Army Corps of Engineers  

 

• Dynamic Nutrient Calculations and Tools jointly developed by 
– Department of Agricultural and Biological Engineering at Purdue 

University (L-THIA) 
– US Army Corps of Engineers 
– MSU Institute of Water Research 
 

• Dynamic Field Scale Sediment Calculator jointly developed by 
– The Nature Conservancy (Paw Paw River Watershed and Saginaw 

Bay Watershed) 
– MSU Institute of Water Research 

 



High Impact Targeting (HIT) 

HIT estimates sediment loading from agricultural 
lands to nearby streams 

 

Long-Term Hydrologic Impact Analysis (L-THIA) 

L-THIA estimates run-off volumes and pollutant 
loads 



High Impact Targeting (HIT) 

HIT estimates sediment loading from agricultural 
lands to nearby streams 

 

Based on RUSLE and SEDMOD models 



HIT Model 
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C.D. technicians visited over 200 fields in the pilot 
watersheds and evaluated the accuracy of the high-
risk maps. 
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Results: 70% of the time HIT maps correctly characterized the landscape.  
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Primary causes of errors at other 30%: 

 -  Coarse land cover input (30-meter resolution) 

 -  DEM unable to accurately characterize flow-direction 



• Focused primarily on agricultural lands, not suitable for 
urban analysis. 

 

• Focused on sheet erosion (RUSLE), not gully, bank, or wind. 

 

• Comparisons to stream monitoring data have been 
inconclusive. 

 

• Estimates of erosion and sediment loadings are for relative 
comparisons, not intended for precision. 
 



Long-Term Hydrologic Impact Analysis (L-THIA) 

L-THIA estimates water run-off volumes and 
pollutant loads 

 

An overview/screening model 

 

Does not require detailed data input 

 



Hydrologic component estimates average annual direct 
runoff based on the Curve Number method with daily 
rainfall data 

 

Water quality component estimates pollutant loadings 
using estimated direct runoff and coefficients 
associated with land uses 
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Hydrologic component estimates direct runoff using Curve 
Numbers (CN) and rainfall data 
 
CN analysis used to estimate runoff based on the relationship 
between rainfall, land uses, and hydrologic soil group. 
 
Originally described in the Soil Conservation Service publication 
“TR-55” (NRCS, 1986) and several modifications have since been 
proposed. 
 
The relationship between rainfall, runoff and CN value is non-
linear, meaning that small changes in land use or rainfall can 
produce large changes in runoff.  
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Hydrologic component estimates direct runoff using 
Curve Numbers (CN) and rainfall data 

 

Curve Number determined by: 

• Hydrologic Soil Group 

• Land Use 

• Antecedent Moisture Condition 

 

30 year rainfall database for each county 
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NRCS TR-55 



Photo Credit: Dean Curtis Photo Credit: Karen Mayes 



Water quality component estimates nonpoint source 
pollutant masses using Event Mean Concentration (EMC) 
coefficients 

 

EMCs compiled by the Texas Natural Resource Conservation 
Commission (Baird and Jennings, 1996) from numerous 
literature and water quality data 

 

NPS pollutant masses computed by multiplying runoff 
depth for a land use by area of that land use and 
appropriate EMC value and converting units.  
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L-THIA produces 
Average Annual 
Pollutant Results 
for sediment, 
nutrients, a series 
of metals, and 
bacterial indicators 

(e.g. lbs of Nitrogen 
per year) 

 

Available L-THIA NPS Outputs in 
GLWMS: 

Total Runoff 

Nitrogen 

Phosphorous 

Total Suspended Solids 
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Zinc 

Purdue University is an Equal Opportunity/Equal Access institution. 



20 

EMC values for calculation of NPS contaminants 
from each land use 
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• Water flows across the surface to form 
watershed  

– Storm drains or tiles are not considered 

• Water equally spread across landscape 

– No routing of runoff  

• Average antecedent moisture  

– Soil is not saturated or frozen 

• Rainfall is evenly spread in local area 
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• Accuracy of land use and soil data 

• Accuracy of runoff curve number (CN)  

– Depends on land use and soil data 

• Accuracy of published NPS relationship 

– Lead in runoff based on 1990’s models 

 

Purdue University is an Equal Opportunity/Equal Access institution. 

















• Estimates the baseline nonpoint source 
pollutant loads 

• During a rain event, how much NPS pollution 
is running off given current land conditions 



• Estimates the change in runoff and NPS 
pollutants based on a land cover change or 
best management practice 

 



• Pits two different land covers or best 
management practices against each other 

• Determines which BMP will have the greater 
impact on NPS loadings 

• Allows you to set your own baseline for HIT 

http://www.ars.usda.gov/pandp/docs.htm?do
cid=9372 Photo courtesy of USDA 

http://www.ars.usda.gov/pandp/docs.htm?docid=9372
http://www.ars.usda.gov/pandp/docs.htm?docid=9372
http://www.ars.usda.gov/pandp/docs.htm?docid=9372
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