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Agricultural Geospatial 
Data Scientist

• Water quality modeling

• Outcomes estimation:
• Nutrients and sediment

• Economics 

• Data management 

• GIS – spatial analysis & maps
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Outline

•What are decision support tools? 

•How to choose the right tool for your project

•Overview of commonly used tools

•Common input data (and how to find it)
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Decision Support Tools

• Software-based tools that aid in conservation decision-making 

• For conservation planners: 

• Identify opportunities for BMPs in the landscape

• Estimate load reductions from BMP implementation

• Evaluate financial cost of potential BMPs
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How to Choose a Tool:

1. Region/state availability
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Regional National

• Pollutant Load Estimation Tool 
(PLET)

• Spreadsheet Tool for Estimating 
Pollutant Loads (STEPL)

• Nutrient Tracking Tool (NTT)
• COMET-Farm/COMET-Planner

• Agricultural Conservation Planning 
Framework (ACPF)*

• Prioritize, Target, and Measure 
Application (PTMApp)*

• Soil Nutrient Application Planner 
(SnapPlus)

*can be used nationally but requires more validation



How to Choose a Tool:

1. Region/state availability

2. Model type
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Planning vs. Estimation

Spatially 
Explicit vs. Implicit

Precise spatial location
Considers hydrology

General spatial location
Considers soil type, not hydrology

BMP focused
Use NRCS standards

Outcomes focused



How to Choose a Tool:

1. Region/state availability

2. Model type

3. Outcomes measured
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Phosphorus
Nitrogen

Sediment

Economics

Water Storage

Carbon

Dissolved P

Adsorbed P
Bacteria



How to Choose a Tool:

1. Region/state availability

2. Model type

3. Outcomes measured

4. Analysis scale
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Field 
Scale

HUC-2 
Watershed

HUC-12 
Watershed



How to Choose a Tool:

1. Region/state availability

2. Model type

3. Outcomes measured

4. Analysis scale

5. Input data required
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Field 
Scale

HUC-2 
Watershed

HUC-12 
Watershed

Fine resolution
Field-specific

Coarse resolution
Generalized



How to Choose a Tool:

1. Region/state availability

2. Model type

3. Outcomes measured

4. Analysis scale

5. Input data required

6. Platform
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ArcGIS Pro

ArcGIS Desktop

Desktop Application

Excel

Online

Q-GIS



How to Choose a Tool:

1. Region/state availability

2. Model type

3. Outcomes measured

4. Analysis scale

5. Input data required

6. Platform

7. Effort required
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Time

• Hours to weeks

Difficulty

• Student to GIS expert 



OVERVIEW OF 
COMMONLY USED TOOLS
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Pollutant Load Estimation Tool (PLET) 
(replaced STEPL)

13epa.gov/nps/plet

Region National

Model Type Load Estimation; Spatially Implicit

Platform Online

Scale Field to Watershed (HUC-12)

Effort Low-Medium

Input Data Land use, soil properties, animal counts, 
manure application timeline, nutrient 
concentrations in soil and water, default 
data available

BMPs 
Available

83 total in cropland, pastureland, feedlots, 
urban, and forest

Outcomes Nitrogen, Phosphorus, Sediment, 
Biochemical Oxygen Demand (BOD)



Agricultural Conservation Planning Framework (ACPF) 
+ Financial and Nutrient Reduction Tool (FiNRT)

• Planning

• Difficulty/Time Required: High
• Can hire a consultant

14acpf4watersheds.org

Region Illinois, Iowa, Minnesota, and Wisconsin; 
parts of Indiana, Kansas, Missouri, 
Nebraska, and South Dakota

Model Type Planning; Spatially Explicit

Platform ArcGIS Pro

Scale HUC-12 watershed

Effort High (can hire consultant)

Input Data DEM, watershed data available on website

BMPs 
Available

9 structural/edge-of-field BMPs + 2 in-field 
practices with FiNRT

Outcomes Opportunities for BMP locations, nitrate 
reduction and economics with FiNRT



Nutrient Tracking Tool (NTT)

15ntt.tiaer.tarleton.edu

Region National

Model Type Load Estimation; Spatially Explicit

Platform Online

Scale Field

Effort Low-Medium

Input Data Crop, tillage, fertilizer*, management 
dates*, equipment*

BMPs 
Available

Cover crops, tillage, 12 structural practices

Outcomes Hydrology, Nitrogen, Phosphorus, 
Sediment, Carbon, Yield

* Optional input



COMMON INPUT DATA
(and how to find it)
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• Soil data download

• Use shapefiles for increased precision 
Web Soil Survey

websoilsurvey.nrcs.usda.gov
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• Digital elevation models

• Likely higher resolution than national data

geodata.iowa.gov

State GIS Databases
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• Elevation data (coarse)

• Watershed boundaries
Geospatial Data Gateway

datagateway.nrcs.usda.gov
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• Yields and acres grown

• Some values by HUC-08
National Ag Statistics Service

nass.usda.gov



Cropland CROS (Cropland Data Layer)

21

• 30-m raster

• Annual data

croplandcros.scinet.usda.gov



USGS StreamStats • Estimated stream flow

• Coarse watershed delineation 

22usgs.gov/streamstats



ACPF Core Data • HUC-12 geodatabase

• Boundaries, soils, land cover, etc.

23acpfdata.gis.iastate.edu/acpf/download



Operational Tillage 
Information Systems (OpTIS)

• Cover crop and tillage

• HUC-8 or crop reporting district

24ctic.org/OpTIS



• 14 tools

• Monthly webinars: 

25farmland.org/guide-to-outcomes-estimation-tools/

Another Great Resource…



Haleigh Summers, Ph.D.

hsummers@sandcountyfoundation.org

Thank you!
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