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Background and Rationale

Knowledge of the location, distribution, size
(number of animals), and density of equine
operations Is critical to Emergency Preparedness
and Response activities such as:

— developing movement control, surveillance and
response plans

— estimating resource needs, predicting the potential
number of impacted operations

— facilitating decision making before and during outbreaks

A national, comprehensive dataset of individual
equine operation locations is NOT currently
available in the U.S.
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Limitations of Potential
Information Sources

National Agricultural Statistics Service (NASS)* — commercial-only,
aggregate county or state level.

National Animal Health Monitoring System (NAHMS)* reports — based
on NASS, periodic, sample-based, regional level.

American Horse Council (AHC) economic report — extent of economic
Impact of industry, no exact locations, state level, volunteer-based
participation.

Other sources (local reports) — incomplete, fragmented, inconsistent,
membership affiliations.

* The National Agricultural Statistics Service (NASS) and the National Animal Health
Monitoring System (NAHMS) are part of the U.S. Department of Agriculture (USDA).
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Project Overview

Where are equine operations located across the U.S.?

How can we estimate their numbers and sizes at the
national scale?

« Main goal:

— Develop a national-level equine operation location and
population dataset using geospatial tools and modeling
techniqgues

— Application:
* Used by State/Federal Animal Health Officials and Scientists
planning, preparing for, and responding to:

— Outbreaks of equine diseases, such as, African Horse
Sickness virus , Equine Infectious Anemia, Vesicular
Stomatitis virus, and Equine Piroplasmosis

— Natural disasters such as fires, floods, tornadoes
or hurricanes
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Approach

Geospatial Detection of Equine Structures Using
Machine Learning and Remote Sensing
(Geo-Al modeling)

Statistical Modeling of Probability Suitability Maps
for Equine Operations
(Statistical probability map)

Vancouver

Ontarlo

Corral

Gulf of
America

Suitability maps & simulated operation
locations

Integration: population estimation & validation
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National Equine Operation & Population Dataset
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Counties Selected for
Modelling

NOAA Region
Northeast

Northern Rockies and
Plains

Northwest
Ohio Valley
South
Southeast
Southwest
Upper Midwest
West

sources: Esri, TornTom, Garmin, FAD, NOAA USG5, (c) OpenStreetMap contributors, and the GI5 User
Community, Sources: Esri, TomTom, Garmin, (c) OpenStreetMap contributors, and the GIS User Community



Geo-Al Modeling - Training Labels & Annotations

Structure

Barn with exterior pen

Hot Walker
Cutdoor Arena
Practice Track

Round Pen/ Corral
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Data collected using National Agricultural Imagery Program (NAIP) Natural color imagery




Remote Sensing + Deep Learning

Riding Arena

Sti Corral

Potential equine :
Infrastructure Aggregation
footprint

Aerial/satellite ' Training labels & Esri deep
Imagery annotations learning toolbox




Geo-Al modeling - Potential Equine Operations



Geospatial Detection of Equine Structures Using
Machine Learning and Remote Sensing

(Geo-Al modeling)

Corral

Statistical Modeling of Probability Suitability Maps
for Equine Operations

(Statistical probability map)

Ontario

O\Mnnlpeq

Gulf of
America

Suitability maps & operation simulation

Integration: population estimation & validation
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Statistical Probability Map

Imputation of
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Statistical Probability Map — Imputation of NASS Data

5 » Deterministic imputation based
R o on state totals




Statistical probability map — Statistical model

o Probability of equine operation presence modeled using environmental, demographic, and
Infrastructure covariates.

Likelihood of e

eguine operation
presence

£ Farmingron

Data source: Living Atlas of the World (https://livingatlas.arcgis.com/en/home/); Esri’'s ArcGIS Pro v
3.x used for covariate development
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Geospatial Detection of Equine Structures Using
Machine Learning and Remote Sensing
(Geo-Al modeling)

Statistical Modeling of Probability Suitability Maps
for Equine Operations
(Statistical probability map)
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maps & operation simulation

Integration: population estimation & validation

National Equine Operation & Population Dataset




Takeaways & Discussion Points

A national, operation-level dataset for equine populations
does not currently exist.

 Qur approach integrates two complementary methods:
— GeoAl to identify and model equine operations
— Statistical Probability Map to simulate operations.

* Integration provides population estimates adjusted for
underrepresented horse populations.

 Density of operations Is a critical factor in understanding
disease transmission and outbreak dynamics.

 Results are designed to support preparedness, resource
allocation, and epidemiological modeling.

 Feedback from industry and stakeholders will be essential
for refinement and practical application.
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