Mark Guizlo, Lakeland Community College
» mMguizlo@lakelandcc.edu

May 7, 2025

GEOSPATIAL Al IN SMALL-SCALE
PRECISION VITICULTURE



mailto:mguizlo@lakelandcc.edu
mailto:mguizlo@lakelandcc.edu

The use of precision vificulture
is limited in small-scale

wineries in Eastern North
America The scale problem

Precision vificulture background

Pests and diseases

How might GeoAl support
mall-scale precision Implementation

Conclusion

GEOAI'IN SMALL-SCALE PRECISION
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PRECISION VITICULTUR
BACKGROUND




Application of geospatial
technologies, data analytics,

and site-specific
management practices o

PRECISION VITICULTURE

>
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Geospatial technologies
Aerial imaging
Ground optical sensors
Weather & soil sensors
Disease and pest models
Yield monitors
Variable rate technologies
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EVOLUTION OF PRECISION VITICULTURE

Matese (2018)



THE SCALE PROBLEM




Efficiencies

Economies of scale Most precision viticulture is in

Australia

Automation
> California

LARGE VINEYARDS DOMINATE PRECISION VITICULTURE
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"SITE-SPECIFIC™ OPPORTUNITIES AND LIMITATIONS
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Grand River Valley Commercial Grape Production

Grape Plots
with Elevation

1.5 Kilometers

GRAND RIVER VALLEY AMERICAN
VITICULTURE AREA



Terrain and micro-climate

Lake Erie

Grand River

Elevation and Grape Production sample points (12x vertical exaggeration). Source: USGS (10m
DEM)



PESTS AND DISEASES




Damages grape root stock by
feeding on sap

Lays egg masses on vines and

nearby trees and woody plants

--. -

National Park Service

SPOTTED LANTERNFLY



Trained smart phone apps

GeoAl imagery extraction

|ldentify host frees
Monitor disturbed forest habitat

ers between grapes and woods

GEOAI APPLICATIONS FOR SPOTTED
LANTERNFLY



NEWS

Look who Cleveland Metroparks is using to find
spotted lanternfly eggs

Updated: Apr. 29, 2025, 10:02 a.m. | Published: Apr. 29, 2025, 10:01 a.m.

(source:
|deastream)


https://www.cleveland.com/news/2025/04/look-who-cleveland-metroparks-is-using-to-find-spotted-lanternfly-eggs.html

Prevention:

Downy mildew Site selection and planning,
row orientation

Cultural controls: canopy

Predictors: Humidity, rainfall, airflow, tfemperature,
soil nutrients




Conditions: humidity & rainfall

Prevention: site selection &
“cultural practices” — canopy
mgmt.

Treatment: fungicides

(underside)

DOWNY MILDEW

Ohio State University Extension



Conditions: warm, humid air,
does not require standing
moisture

Prevention: Site selection &
cultural practices

Treatment: fungicides (both
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Conditions: humidity &
temperatures

Prevention: Cultural practices, esp.
canopy and cluster thinning,

sanitation
ngicides

BOTRYTIS BUNCH ROT

MichiganState University Extension



Cornell AgriTech - Efficient Virginia Tech — Geovine (site
>yard (management tool) analysis)

ttps://geovine.cait.vt.edu/home

e GE@VINE
thment:%vmeyard e AT pL.

PUBLIC PRECISION VITICULTURE & SITE
ANALYSIS APPLICATIONS
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IMPLEMENTATION




Precision viticulture

 Map the property/ parcels

« Terrain mapping (elevation, slope,
aspect, hydrology)

* Drone imaging: Map grape blocks
(rows, trellis systems, varietals)

 Mapping of area landscape ecology

« Security risk assessment

« Data storage and management

GeoAl Tools
Image extraction
Patfern recognition

| M P L EM E N TAT| O N Al assisted spatial data and mapping

Spatial zoning — hazard risk zones
Viticulture-specific LLM

Chatboft assistant

Natural language field nofes




Precision viticulture
- Install sensors (weather, soil)

- Hand-held optical sensors (leaf
wetness) and smart phone
apps

- Upgrade vineyard/ winery
security

- Grape harvest data

- Field notes
GeoAl Tools

Sensor data analysis — machine learning
l M P I— EM E N TAT' O N Data management tools

Alert monitoring from predictive disease
models

Disease paftern extraction

LLM field note assistant




Precision viticulture

« Targeted management schedule
« Canopy, airflow, fungicide spraying
« Cover crops
«  Winter snow cover

« Data storage & management
 Evaluate ROl to date

« Revise decision support

« |nifial ROl evaluation

| M P I_ EM E N TAT' O N Gegg\rlvopy management schedule

Integrate microclimate maps with cover

crop planning
Implement sensor-logs into targeted
management




SMALL SCALE PRECISION VITICULTURE

Precision viticulture

« Alert systems

« Asset management

« Intfegrated zonal mapping

« Evaluation & decision support /
« Disease resistant varietalse

« ROl evaluation

GeoAl

| M P L E M E N T ATl O N « Early warning dashboards

e Asset dashboards

« LLM integration of daily sensor logs and
alerts




« Vineyard management

Canopy management

Spray schedules

Cover management

Trellis and canopy management

« Variable rate technologies

« Confinued security
maintenance

GeoAl

| M P L EM E N TAT' O N Trellis/ canopy management schedule

Assess varietals, cropping plans

Assess trellis systems
Decision support systems




What tools are cost-effective for
small-scale vineyardse

Al- enhanced RO
Predictive modeling
Cost-benefit optimization
Automated data aggregation

Dashboards and selective data
ith omers and

Ohio State University

CONCLUSION
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