Lettuce, Labour
and Food
Security
Monitoring lettuce production in
the Yuma County Arizona

Lettuce Production in Yuma County
Generates 3.2 billion dollars in revenue annually
Yuma is home to nine salad processing plants
Produces more than 2 million pounds of salad per day during peak
production

2M lbs

Employs more than 50,000 people

Production
• Lettuce production in Yuma relies heavily on precession agricultural
practices.
• Precision irrigation
• Precision fertilizer application

• However it also relies heavily on manual labour for harvesting.
• Thousands of guest workers, come to Yuma on H-2A guest work visas from
Mexico each year to work in lettuce production.

Decline in Demand
• COVID-19 has resulted in a significant
decline in lettuce demand in the domestic
market as well as international markets such
as Canada and Asia, primarily due to the
closure of most restaurants.
• Food service companies typically represent
70% of the lettuce market while grocery
stores account for only 30%.

• Unpicked crops likely to be left unattended
or tilled under to save on irrigation and
labour costs.

Admittance of Guest
Workers
• Guest workers are still being admitted to
harvest a portion of the crops.

• However significant layoffs are being
experienced by thousands of Mexican guest
workers resulting in economic hardship for
Mexican families which typically rely on this
seasonal income.

How can we quantify the impact of COVID on
the Lettuce industry using Satellite Imagery?
• Multispectral imagery from the Sentinel and Landsat programs can easily be used to identify
lettuce field in Yuma county.
• Extract the spectral signature of Lettuce
• Classify imagery using supervised classification
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How can we quantify the impact
of COVID on the lettuce
industry?
• Classified images of lettuce fields can be
monitored over time to observe how many
acres are harvested and how many are
tilled under/left unattended.
• Multiple remote sensing indices can be used to
monitor crop heath.
• Normalized Difference Vegetation Index
(NDVI) <- used to identify abandoned crops
• Normalized Difference Moisture Index
(NDMI) <-monitor irrigation use
• Agriculture Composite <- check for new
fields
• Barren Soil Index <- check for tilled under
fields
• Change detection can be used to monitor
changes over the next few weeks.
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How can we quantify the impact of COVID on
the Lettuce industry?
• Historical imagery can be used to compare current trends with
previous years to understand the economic impact of COVID on
Lettuce production.
• Classified imagery and indices from 2018 and 2019 to understand:
• How many acres are typically planted
• Local planting cycles, fallow patterns and rotation patterns
2018

2019

2020
Ex: Barren Soil
Index of the
same area in
mid-April
reveals details
of fallow
patterns and
crop rotation.

Ex: Agricultural growth stage script
results can be used to observed
temporal patterns of crop maturity
from year to year.

Data Driven Insights
• Timely information on lettuce production is
critical for a wide range of stake holders
including:
• Immigration services
• Regional Water Authorities
• Local, State and Federal Government
Agricultural growth stage
script results from April 17
2020. Blue areas had high
NDVI values the month ago
but have declined since.

Immigration
Services:

• Accurate data on the state of lettuce production will help
immigration services anticipate the number of guest
worker visas that will be required in the Yuma region
allowing for efficient use of government staff during this
crisis.

Regional Water Authorities:
• Lettuce production in Yuma is made
possible by irrigation from the
Colorado river and aqueduct system.
• With reduced water demand from
farms, these agencies will need up to
date information on farm water
requirements to make decisions
about releasing or storing water
along the Colorado River Dam
system.

Dams and reservoirs along
the Colorado River in
California.
These reservoirs provide
the majority of the water
used to support
agriculture in Arizona.

Local, State and Federal
Government:
• Satellite imagery can provide much
faster estimates of lettuce production
and losses than administrative records
obtained from individual farms.
• This data is essential to understanding
the scope of production disruptions
caused by COVID-19 and help the
government (at all levels) make
informed decisions when planning their
response to this crisis.

Take Away’s
• Given the important role lettuce production plays in Yuma county, satellite
imagery is a vital piece of information that can be used to investigate the extent
of the economic, social and environmental impacts of COVID-19 on the region.

• When insights from this data are paired with other administrative data and
shared amongst stake holders, data driven decisions can be made to effectively
address the current and future challenges presented by COVID-19.
• Access to open data, open analytical tools and access to computing power allow
for effective responses to disruptive events such as COVID-19.
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