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Today’s Agenda

• Climate change impacts

• Climate adaptation planning 

• Grower experiences
 Sal Daggett -  Adaptation planning 
 Kyle Burns – Adaptation strategies

• Inspiration 

• Q & A



Part 1—Impacts

Climate change 
impacts on farms 
in the U.S.



Climate Change & Agriculture
The Basics

Increasing temperatures across all seasons

Causes shifts in precipitation patterns which:
• Create extreme weather events

• Change water availability

• Alter pest and weed lifecycles

• Increase wildfire risk

• Affect farmworker health and safety

• Reduce property values

And the list goes on...



Source: NCA5, 2023

https://nca2023.globalchange.gov/img/figure/figure1_1.jpg


Temperatures 
nationwide have 
warmed unevenly 
across the country 
since the beginning
of the 20th century. 

The rate of change has 
increased since the 
1960s.

Rate of Temperature Change in the U.S., 1901–2023

Source: NOAA, 2024

https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-temperature


Temperature Change by Season in the Contiguous U.S.
1896–2023

Source: NOAA, 2024

Winters 
are warming faster 
than any other 
season

https://www.epa.gov/climate-indicators/climate-change-indicators-seasonal-temperature


Source: Oregon State University Extension
Source: Master Gardeners of Northern Virginia

Source: Master Gardeners of Northern VirginiaSource: Veronica White

Source: Mark Dreiling (moth), Alton 
N. Sparks, Jr., University of 
Georgia (caterpillar), Bugwood.org

Impacts of Increased Temperatures



Wet areas of the 
country are 
becoming wetter. 

Dry areas are 
becoming drier.

Change in Precipitation in the U.S., 1901-2023

Source: NOAA, 2024

https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-precipitation#ref1


Observed Change in Total Annual Precipitation
Falling in Heaviest 1% of Events (1901 – 2016)

When it rains, 
it pours. 
Many parts of the 
country are 
experiencing more 
extreme 
precipitation events.

Source: NOAA, 2024

https://www.epa.gov/climate-indicators/climate-change-indicators-us-and-global-precipitation#ref1


Drought can still affect even the wettest regions of the country.



Source: Zhuang et al., 2021

Climate change contributes to increased fire risk
due to dry fuels and fire weather.

https://www.pnas.org/doi/10.1073/pnas.2111875118#executive-summary-abstract


Intervale Community Farm, Vermont, 2023, UVM Spatial Analysis Lab

Photo credit Vern Grubinger (UVM Extension)
A small stream runs through the dried, cracked earth of a former wetland near 
Tulelake, Calif., on June 9, 2021. Nathan Howard/AP

Photo credit Sarah Ficken

Impacts of Changes in Precipitation



Source: NCA5, 2023

Billion-Dollar Disasters

https://nca2023.globalchange.gov/chapter/appendix-4#fig-a4-5
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Part 2—Planning

Climate Adaptation 
for Farms
• Adaptation is inherent

• Creating a process & structure 

• Matter of fact assessment

• Finding support & resources



Soil management

Water management

Agroforestry

Landscape management

Mitigation

Temperature management

Crop/animal selection

Biodiversity

Crop protection

Livestock management

Climate monitoring

Disaster response

Climate Adaptation and 
Mitigation Fellowship, practices 
by category 2021-2024

Source: Sara Delaney, Univ. of Maine, 2024

What Does Climate 
Adaptation Look Like?



Infiltration

Water 
retention

Stable 
aggregates

Resilient 
biology

Crop 
health

Healthy Soil is a Universal Strategy



• Cover crops and living roots

• Mulch or cover soil 

• Find carbon sources to increase 
organic matter

• Permanent beds to reduce 
compaction

• Reduce tillage

• Prevent ponding, run off, erosion

• Convert marginal cropland to 
conservation buffer

Soil Health
Adaptation Practices



Climate 
Adaptation 
Planning 
Process

1. GOALS
2. CLIMATE IMPACTS
3. RISK ASSESSMENT
4. ADAPTATION PRACTICES

& PLAN
5. EVALUATE 

and repeat….



Committed to reducing carbon footprint, being an 
ecological model of food production.

Financial stability (health insurance, savings buffer).

Have enough free time to play with kids (and rock climb 
once a month in the summer).

1. GOALS
2. CLIMATE IMPACTS
3. RISK ASSESSMENT
4. ADAPTATION PRACTICES

& PLAN
5. EVALUATE 

and repeat….



1. GOALS
2. CLIMATE IMPACTS
3. RISK ASSESSMENT
4. ADAPTATION PRACTICES

& PLAN
5. EVALUATE 

and repeat….



3. Risks Assessment  Based on your observations of climate impacts, and taking into 
account projected changes in climate, what are 4 major vulnerabilities of your farm operation? What areas 
of land, important crops, animals, or essential infrastructure are a priority to protect?  What is at most risk?  
Where do the identified climate impacts directly impact your top farm goals? 

Flooding in east fields along river: loss of crops, erosion, 
possible loss of equipment

Heat stress for plants and people: harvesting mostly greens, 
must be done early, can’t harvest stressed greens

Reliance on heirloom tomatoes for 40% of summer income: 
increasing disease, inconsistent pollination, hail damage

Small margins overall: doesn’t provide financial buffer in case of 
disaster

1. GOALS
2. CLIMATE IMPACTS
3. RISK ASSESSMENT
4. ADAPTATION PRACTICES

& PLAN
5. EVALUATE 

and repeat….



4. Adaptation 
Practices 
1: Write down what you identified 
as your most significant risks to 
climate impacts.  

2: Using ideas on the previous 
page, note what strategies might 
be used to mitigate these risks?  

3: Consider what specific 
practices could serve to increase 
the resilience of your farm?  

Remember that adaptive practices 
should include:

•Considerations of feasibility and 
potential effectiveness
•Flexible management that can 
adapt with new information
•“No regrets” decisions that will 
create broad benefits with little 
risk
•Resources that are available and 
supported in your network
•A specific, practical timeline

Reliance on heirloom tomatoes
for 40% of summer income:  
increasing disease, inconsistent 
pollination, hail damage

1. GOALS
2. CLIMATE IMPACTS
3. RISK ASSESSMENT
4. ADAPTATION PRACTICES

& PLAN
5. EVALUATE 

and repeat….
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4. Adaptation 
Practices 
1: Write down what you identified 
as your most significant risks to 
climate impacts.  

2: Using ideas on the previous page, 
note what strategies might be used 
to mitigate these risks?  

3: Consider what specific practices 
could serve to increase the 
resilience of your farm?  

Remember that adaptive practices 
should include:

•Considerations of feasibility and 
potential effectiveness
•Flexible management that can 
adapt with new information
•“No regrets” decisions that will 
create broad benefits with little risk
•Resources that are available and 
supported in your network
•A specific, practical timeline

Reliance on heirloom tomatoes for 40% of 
summer income: increasing disease, 
inconsistent pollination, hail damage

Diversification, Infrastructure, Crop 
Strategies

Diversification:  Explore alternative high-grossing 
crops to add to income stream
Infrastructure:  Dedicate one high tunnel to late 
season heirloom tomatoes
Cropping: Trial heirloom hybrids with disease 
resistance, invest in fan to reduce HT humidity

1. GOALS
2. CLIMATE IMPACTS
3. RISK ASSESSMENT
4. ADAPTATION PRACTICES

& PLAN
5. EVALUATE 

and repeat….



Measure income from heirloom tomatoes as percent of total, decrease to 
30%

Increase percentage of heirloom production in HT to 20% of total, trial 4 
hybrid heirloom varieties and track yield

1. GOALS
2. CLIMATE IMPACTS
3. RISK ASSESSMENT
4. ADAPTATION PRACTICES

& PLAN
5. EVALUATE 

and repeat….



Prioritization and Triage Flexible and Adaptive Mgt “No Regrets” Decisions

Precautionary Actions Support Mitigation Emergency Plan



Planning Tools

Planning Tools



PLANNING
Sal Daggett
Stubborn Oak Farmstead

Grower Experiences

PRACTICE
Kyle Burns
Burns Blossom Farm



Stubborn Oak Farmstead



Climate Impacts



Burns Blossom Farm



Climate Impacts



Keeping soil covered



Keeping soil covered



Season Extension



Diversifying revenue streams



Inspiration!



• Whole systems planning
• Protective structures
• Diversification
• Water source 

development & storage
• Financial planning
• Emergency plan
• Raised beds & controlled 

traffic
• Storm water management
• Living mulch in pathways

Slide credit: Alissa White

Promising Climate 
Adaptation Strategies



Photos: Spencer Blackwell, Elmer Farm

Permanent beds, 
raised bed,
reduced tillage



Flexible Irrigation 
Strategy



Storm Water Management



Photos: Jeremy Barker Plotkin

Mulch, Tarping, 
Rotation



Photos: Ryan Fitzbeauchamp, Evening Song Farm



Funky Zone Till



Living Mulch Pathways







Climate Resilience 
=

Prevention Adaptation Assistance



Climate Adaptation Worksheet for Farms
https://farmland.org/climate-adaptation-worksheet

Climate Adaptation and Mitigation Fellowship Planning Tool
https://www.adaptationfellows.net/planningtool

Five Step Guide to Farm Resilience 
https://regenerativefarmresilienceguide.org

Adaptation Resources for Agriculture:
Responding to Climate Variability and Change in the Midwest and Northeast
https://www.climatehubs.usda.gov/sites/default/files/adaptation_resources_workbook_ne_mw.pdf

Cultivating Climate Resilience on Farms and Ranches
https://www.sare.org/wp-content/uploads/Cultivating-Climate-Resilience-on-Farms-and-Ranches.pdf?inlinedownload=1

Adaptation Resources for Agriculture: Case Studies
https://www.climatehubs.usda.gov/hubs/topic/adaptation-resources-agriculture-case-studies-using-adaptation-workbook

Soil Health and Organic Farming: Organic Practices for Climate Mitigation, Adaptation and Carbon Sequestration
https://ofrf.org/soil-health-and-organic-farming-reports/

Primary Resources

https://www.adaptationfellows.net/planningtool
https://www.climatehubs.usda.gov/sites/default/files/adaptation_resources_workbook_ne_mw.pdf
https://www.sare.org/wp-content/uploads/Cultivating-Climate-Resilience-on-Farms-and-Ranches.pdf?inlinedownload=1
https://www.climatehubs.usda.gov/hubs/topic/adaptation-resources-agriculture-case-studies-using-adaptation-workbook
https://ofrf.org/soil-health-and-organic-farming-reports/


Thank You
We hope you enjoyed our presentation
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