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Abstract

Groundwater depletion in Central Wisconsin, due in part to agricultural high-capacity wells, has sparked an interest in precision
irrigation to reduce groundwater pumping without a significant reduction in yield. A key challenge for bridging precision
irrigation research and application is how best to monitor water stress in real-time. Aerial and satellite imagery are potential
solutions. Drawbacks of these methods include cost, spatiotemporal resolution, and cloud interference, especially in humid
regions. Recent advancements in remotely piloted aircrafts (RPAs) have made frequent, low-flying imagery collection more
economical and feasible than ever before. We partnered with the Wisconsin Potato and Vegetable Grower Association to
generate high-resolution maps of crop water stress using remotely sensed thermal and multi-spectral RPA imagery. Data were
collected at a commercially irrigated potato field in the Central Sands region of Wisconsin from June to August 2019. Missions
were flown weekly using a quadcopter RPA system instrumented with a newly released, combined multispectral/thermal camera
developed for agricultural applications. Each mission included flights at 30, 60, and 90 m above ground level to assess tradeoffs
between resolution, area, and flight time. We used biophysical data from an eddy covariance system installed within the flight
domain to validate crop water stress maps generated from the remotely sensed RPA data. Ground measurements of surface
temperature and soil moisture were collected throughout the domain within fifteen minutes of each mission. Ongoing results

will be used to develop best practices for integrating RPAs into precision irrigation programs.
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PHOTOGRAMMETRY WORKFLOW
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HIGH RESOLUTION MAPPING OF
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CROP WATER STRESS
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USING REMOTELY PILOTED AIRCRAFTS (RPAS) FOR
BETTER WATER MANAGEMENT

« Partnered with Wisconsin Potato and Vegetable Growers Association Groundwater Task
force

» Research and extension goals
o Provide decision support for irrigators motivated to better manage fertilizer and
water use

o Create high-resolution maps of crop water stress using cutting edge Remotely
Piloted Aircraft (RPA) technology

» Eight missions throughout the 2019 growing season over a commercial potato field in
Waushara County, WI
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FURTHER DEVELOPMENT

Going forward, we plan to explore several different avenues

» Expand the model to include other crops (e.g. perennials) as well as mediterranean
climates

» Separate cropped areas from non-cropped areas

» Calculating crop height using point clouds

« Developing a model to spatial identify albedo across a field

» Evaluate the need for atmospheric corrections

» Scaling up hourly values to calculate daily water use

Special thank you to:

» WPVGA Groundwater Task Force

e Heartland Farms

« The David H. Smith Conservation Research Fellowship
o Austin Ruzic

e Dr. Alex Mandel (UC- Davis)

e Dr. Jingyi Huang (UW-Madison)
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ABSTRACT

Groundwater depletion in Central Wisconsin, due in part to agricultural high-capacity wells, has
sparked an interest in precision irrigation to reduce groundwater pumping without a significant
reduction in yield. A key challenge for bridging precision irrigation research and application is
how best to monitor water stress in real-time. Aerial and satellite imagery are potential solutions.
Drawbacks of these methods include cost, spatiotemporal resolution, and cloud interference,
especially in humid regions. Recent advancements in remotely piloted aircrafts (RPAs) have
made frequent, low-flying imagery collection more economical and feasible than ever before.
We partnered with the Wisconsin Potato and Vegetable Grower Association to generate high-
resolution maps of crop water stress using remotely sensed thermal and multi-spectral RPA
imagery. Data were collected at a commercially irrigated potato field in the Central Sands region
of Wisconsin from June to August 2019. Missions were flown weekly using a quadcopter RPA
system instrumented with a newly released, combined multispectral/thermal camera developed
for agricultural applications. Each mission included flights at 30, 60, and 90 m above ground
level to assess tradeoffs between resolution, area, and flight time. We used biophysical data
from an eddy covariance system installed within the flight domain to validate crop water stress
maps generated from the remotely sensed RPA data. Ground measurements of surface
temperature and soil moisture were collected throughout the domain within fifteen minutes of
each mission. Ongoing results will be used to develop best practices for integrating RPAs into
precision irrigation programs.
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