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Agricultural Geospatial
Data Scientist

« Water quality modeling

e Qutcomes estimation:
e Nutrients and sediment

e EcOnomics

» Data management

e GIS — spatial analysis & maps




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)




Decision Support Tools

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

« For conservation planners:

- [dentify opportunities for BMPs in the landscape
« Estimate load reductions from BMP implementation
 Evaluate financial cost of potential BMPs




How to Choose a Tool:

1. Region/state availability

Regional National

*can be used nationally but requires more validation




How to Choose a Tool:

. L Planning vs. Estimation
1. Region/state availability

2. Model type BMP focused Outcomes focused
Use NRCS standards

Spatially

Explicit vs. Implicit

Precise spatial location General spatial location
Considers hydrology Considers soil type, not hydrology




How to Choose a Tool: ,

1. Region/state availability

2. Model type Water Storage
3

. Outcomes measured

Nitrogen

Dissolved P
Adsorbed P




How to Choose a Tool:

Region/state availability
Model type
yP HUC-12
. Outcomes measured Watershed

. Analysis scale

HUC-2
Watershed




How to Choose a Tool:

Region/state availability
Model type

YP HUC-12
Outcomes measured Watershed
Analysis scale

Input data required

HUC-2
Watershed

Fine resolution
Field-specific

Coarse resolution
Generalized
9




-GIS
How to Choose a Tool:

. Region/state availability ArcGlS Pro
. Model type
" ArcGIS Desktop
Outcomes measured

. Analysis scale Excel

. Input data required

Desktop Application




How to Choose a Tool: .

Region/state availability

* Hours to weeks
Model type

. Outcomes measured

. Analysis scale
. Input data required Difficulty

Platform  Student to GIS expert
Effort required




OVERVIEW OF

COMMONLY USED TOOLS




: : FEPA ;e proteion
Pollutant Load Estimation Tool (PLET)

(replaced STEPL)

Region National

2. Total load by land uses (with BMP)

Sources N Load P Load {Ibfyr) BOD Load {Ibfyr) Sediment Load (thyr)

Model Type Load Estimation; Spatially Implicit (Ibiyr)

2339037 55 360613.50 901274295 33758.72

Platform Online
Scale Field to Watershed (HUC-12) e e e s

. m 936442 25 TETHT.32 301713035 6576.76
Effort Low-Medium

. . . 2461230 2679355 13431074 1387.50
Input Data Land use, soil properties, animal counts,

manure application timeline, nutrient
concentrations in soil and water, default m 0.00 0.00 0.00

data available 270260 1058 52 1103563

BMPs 83 total in cropland, pastureland, feedlots, v o 000
Available urban, and forest . voo .

Outcomes Nitrogen, Phosphorus, Sediment, 121075 2 —_— -
Biochemical Oxygen Demand (BOD) -
TOTAL

5925543.69 T705213.68 14964671.45

epa.gov/nps/plet




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

Region lllinois, lowa, 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 9 structural/edge-of-field BMPs + 2 in-field
Available practices with FINRT

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

acpf4watersheds.org




Nutrient Tracking Tool (NTT)

Region National

Model Type Load Estimation; Spatially Explicit

Platform Online
Scale Field
Effort Low-Medium

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

BMPs Cover crops, tillage, 12 structural practices
Available

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

* Optional input

ntt.tiaer.tarleton.edu




COMMON INPUT DATA

(and how to find it)




WEb SO|| Su rvey » Soil data download

« Use shapefiles for increased precision

websoilsurvey.nrcs.usda.gov




State G IS Data bases - Digital elevation models

e Likely higher resolution than national data

geodata.iowa.gov




Geospatial Data Gateway + Elevation data (coarse)

« Watershed boundaries

datagateway.nrcs.usda.gov



National Ag Statistics Service

« Yields and acres grown

« Some values by HUC-08

Select Commodity (one or more) 7/

Program:

SURVEY

Sector:

Group:

Commodity:

CENSUS .

AMIMALS & PRODUCTS .
CROP3

DEMOGRAPHICS
ECONCMICS
ENVIROMMEMNTAL

AMIMAL TOTALS
AQUACULTURE
COMMODITIES

CROP TOTALS

DAIRY

ENERGY

EXPEMNSES

FARMS & LAND & ASSETS
FIELD CROPS

-

AG LAMD

AG SERVICES

AG SERVICES & RENT
ALCOHOL COPRODUCTS
ALMONDS

ALPACAS

AMARANTH

AMIMAL PRODUCTS, OTHER
AMIMAL SECTOR

Select Location (one or more) &/

Geographic Level:

COUNTY
MATIOMAL

STATE

AGRICULTURAL DISTRICT -
AMERICAN INDIAN RESERVATION

FUERTO RICO & QUTLYING AREAS
REGION : MULTI-STATE
REGION : SUB-STATE

WATERSHED

Select Time (one ormore) &'

Year:
2024 .
2023
2022
2021
2020
2019
2018
2017
2016 *

2022 STATE AGRICULTURE OVERVIEW

Farms UperﬂtiDIIET

Farm Operations - Area Operated, Measured in Acres [ Operafion

Farm Operations - Mumber of Operations
Farm Operations - Acres Operated

Livestock Inventory t

Cattle, Cows, Beef - Inventory ( First of Jan. 2023 )
Cattle, Cows, Milk - Inventory { First of Jan. 2023 )
Cattle, Incl Calves - Inventory ( First of Jan. 2023 )
Caftle, On Feed - Inventory ( First of Jan. 2023 )
Goats, Meat & Other - Inventory { First of Jan. 2023 )
Goats, Milk - Inventory { First of Jan. 2023 )

Sheep, Incl Lambs - Inventory ( First of Jan. 2023 )
Hogs - Inventory { First of Dec. 2022 )

Turkeys - Production, Measured in Head

Milk Production |
Milk; - Production, Measured in Lb / Head

Milk - Production, Measured in 3
Milk: - Production, Measured in Lh

359
24,900
30,500,000

860,000
240,000
3,650,000
1,150,000
46,000
26,000
162,000
24,100,000
11,700,000

24,658
1,413,650,000
5 770,000,000

nass.usda.gov




Cropland CROS (Cropland Data Layer)  -30-mraster

 Annual data

croplandcros.scinet.usda.gov



U SGS St ream Stats - Estimated stream flow

» Coarse watershed delineation

usgs.gov/streamstats




ACPF COre Data « HUC-12 geodatabase

« Boundaries, soils, land cover, etc.

4 i acpf_huch70802030203
4 & acpf070802030203.gdb

bnd070802030203
buf070802030203
CH_070802030203
FBO70802030203

v B gSSURGO
LU6_070802030203
SoilProfiled70802030203
SurfHrz070802030203
SurfTex070802030203

v B wsCDL2010

v B wsCDL2011

v BF wsCDL2012

v BF wsCDL2013

v B8 wsCDL2014

v B wsCDL2015

v B wsCDL2016

v B wsCDL2017

v B wsCDL2018

v B wsCDL2019

b B wsCDL2020

v B wsCDL2021

v B wsCDL2022

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




Operati()nal T| | Iage « Cover crop and tillage
Information Systems (OpTIS)

« HUC-8 or crop reporting district

ctic.org/OpTIS



Another Great Resource...

» 14 tools

« Monthly webinars:

Tools in 2023 Trainings*

May 3: Webinar Launch & PCOC (recording)

June 7: Model My Watershed (recording)

July 12: Nutrient Tracking Tool (NTT) (recording)

August 2: NRCS Cover Crop Economics Tool

(economic) (recording)

September 6: FieldPrint Platform (recording)

October 4: EPA PLET (water quality) (recording)

Movember 1: PTMApp Web Tool (water
quality)

December 6: AFT Retrospective-5oil Health
Eccnomics (R-SHEC) Tocl (economic)

Tools in 2024 Trainings*
January 10: SIPES Method/SIDMA Tool (social)
February 7: Fast-GHG (climate)

March 6: Cool Farm Teol (climate)

April 3; TBD

May 1: COMET-Farm & COMET-Planner {climate)
June 5: CAST Tocl (water guality)

July 3: TBD

*Subject to change

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




Thank you!

Haleigh Summers, Ph.D.

hsummers@sandcountyfoundation.org
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