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What climate change considerations do
agricultural producers need to think about?
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Presenter
Presentation Notes
Changes in temperature, precipitation other functions of the atmosphere result in changes in growth of crops and livestock, the timing of plant and animal life cycle events like budding, blooming, migration, etc., and the quality and quantity of yield harvested, plus those same changes in pests that affect crops and livestock – the weeds, insects, pathogens and parasites that cause disease and so are indirect consequences affecting crop and livestock production. 
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Challenges: Which information is useful?
How do we make it usable?
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Presentation Notes
Information needs to be relevant, which means specific to both the critical moment and critical area impacted by the change.    Agriculture is an annual production process so the weather is first and foremost on an operator’s mind.  But a business and land manager needs to also think long term.   The weather forecast impacts this year’s decisions affecting the apple crop harvest while the climate forecast impacts this year’s new orchard variety planting operations. 
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Photo Credit (Nichols, 2000a)

Weat Visgiaria, Murylaad, Daluwars, Naw
Jersey, Pennsy_rl'.'a.u.i.a, New York, Vermont,

Primary tree fruits:

Apples, Peaches, Pears

Primary states affected:

New York, Pennsylvama, New Jersey,
Connecticut, Massachusetts, Vermont,

Maine New Hampshire, West Virginia,

Maryland

Photo Credit- (Nichols, 2000b)

Animal System:

Dairy

Primary states affected:
Pennsylvamia, New York, New
Hampshire, Vermont, West Virginia,
Island, Massachusetts, Maine
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Presentation Notes
Each production system has its own unique vulnerabilities, is uniquely exposed and sensitive to climate changes factors.  
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Site conditions need to be considered

UPLAND

FLOODPLAIN

landscape positon and proximity to water
inherent soil properties

plant community composition and structure
adjacent plant and animal communities
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Need to assess site conditions that may moderate or exacerbate climate change 
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Multiple dimensions of the human element

Bearable Equitable

Environment Economic

Profitability = Productivity Stewardship
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Presentation Notes
Bottom line is there is a lot to consider – how the climate interacts with the ecosystem’s natural resources, the socio-cultural context, economics, and political context of decision making. 
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Making the information useful:
Integrating it into existing decision making processes

Conservation
Plan

Customer Copy
Plan Folder

Farm-Risk-Plans.USDA.gov

Helping farmers & ranchers find success
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Presentation Notes
Production risks, marketing risks, financial risks, human resources, legal considerations all of these risks are usually considered together so adding climate risk considerations is the adjustment to make at the enterprise level.     But as good stewards of the land working with nature, the impacts of a changing climate on natural resources also needs to be considered simultaneously.    A new process of integrating climate change considerations into natural resource conservation planning efforts effectively used for managing forest and related native ecosystems is being developed for agroecosystems. 
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Current science is not in a usable form for land
managers (farmers, ranchers, forest land managers)

Foundational
Research

Applied

Research

Package &
Develop

Outreach /
Extension

Stakeholders

= USDA Service
Agencies

= Cooperative
Extension

= Land Grant
Universities

= Farmers

= Ranchers

= Forest land
owners
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Presentation Notes
Improving the information flow to stakeholders by translating science into useful tools and products 
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So much information!

NOAA Technical Report NESDIS 142-1

Regional Climate Trends and Scenarios for
the U.S. National Climate Assessment

Part 1. Climate of the Northeast U.S.
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Presentation Notes
NOAA climate trend assessments, national climate impact and strategy assessments, regional and state assessments – so much information!  
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BOILING IT DOWN

Forest Adaptation Resources:
Climate Change Tools and
Approaches for Land Managers

3 Adaptation Resources
for Agriculture:

~ -
= Responding to Climate variability and Change
- in the Northeast and Midwest

ADAPTING

10 A CHAMGING CLMATE

-

David Schmidt
Elizabeth Whitefield

S/ S| v
Maria Janowiak FS ARS NRCS Animal Ag Planning Guide

Chris Swanson LPEC & NIFA
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The US FS has pioneered the adaptive process helping 150 projects assess the impacts of climate change and develop adaptive actions to respond.    The process is being tested in agriculture and despite the much shorter time frames for growing annual crops or even perennial systems like forages and orchards relative to mature forests it is working in early tests.      A new information resource is being developed to transfer the process to other regions.    There is also a planning guide funded by a USDA NIFA grant available for Animal Agriculture through the LPEC.  
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AGRICULTURE RESOURCES FOR BOILING IT DOWN

o vop oW

What is Adaptation to Climate Change?

How Vulnerable is your Production System?
Regional Tiered Menu of Climate Change Solutions
The Process of Adapting to a Changing Climate
Example Farms

Workbook
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Presentation Notes
The new publication will be an information resource to help practitioners understand adaptation, access information about local vulnerabilities, offer science based solutions, describe the process of adapting those solutions to a specific farm and location, provide examples, and a workbook template for local use.  
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1. What is Adaptation to Climate Change?

Chapter 1: Adaptation in Agriculture ..........ccocervunrinnsns

What 1s adaptation? .............. R —
Adapting farm structures, practices, and systems ...........

Qi Change

Autonomous or intentional adaptation ............................
Short- and long-term time frames ...................cccoeeennee.
Benefiting Profitability, Productivity. and Stewardship.. & |
Intentionally Managing for Persistence and Change....... |
Social considerations in adaptation decision-making. ... 2\

Box 3: Adaptation and Greenhouse Gas Mitigation........ |
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Presentation Notes
Chapter One defines agricultural adaptation to climate change. There are several key concepts which are defined in the existing USDA Technical Bulletin 1935 and will be put in a glossary in the new shorter educational resource.   
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2. How Vulnerable is your System?

Vulnerabilities in the
Midwest

Expected changes:

Extreme rainfall and flooding
Increased temperatures
Growing seasons are almost
two weeks longer than in 1950,
and are projected to lengthen

Vulnerabilities
in the Northeast and

Northern Forests
Expected changes:

Extreme precipitation events
Higher temperatures

Reduced crop yields and milk
production from heat stress
Longer growing season

Coastal flooding

Vulnerabilities in the
Southeast and Caribbean

Expected changes:

Sea-level rise

Drought

Temperature increase

Spread of nonnative plants,
weeds, and pests

Increased insects and pathogens
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Presentation Notes
Each Region has an Assessment of Vulnerabilities and Strategies.  The process of adapting to the impacts of climate change involves accessing this information and assessing how much of it applies to your type of farming system and specific site location.  This publication simply helps you access the information, not repeat it.  


USDA
]

Climate Hubs

3. ARegional Tiered Menu of Solutions

Adaptation Strategies and Approaches

Provides a menu to CONCEPT
help producers [ STRATEGIES |

translate broad
concepts to specific, _‘Q‘PRO’S‘CFI ES
TACTICS

implementable tactics

Shows your rationale
for deciding on a
specific action
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Presentation Notes
Perhaps the most important resource will be the menu of science based solutions.  The menu is tiered to back to original peer reviewed science literature on adapting existing prescriptions.   Strategies will help producers formulate new desired outcomes and approaches list the more specific goals for a particular type of land management system.  Consultants and farmers themselves will need to develop tactics suitable for their operation.   Many climate change actions have already be autonomously developed in pursuit of other co-benefits and the menu will provide a rationale for continuing the existing actions or intentionally developing new actions deliberately to address climate change.  
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3. A Regional Tiered Menu of Solutions: Strategies for each Option

1. Sustain functions of soil and water Manage for
Persistence:

2. Reduce non-climate stressors of ag commodities Recognizable as
being the same

3. Reduce risks from warmer and drier conditions system

4. Reduce risks and impacts of extreme weather
5. Manage fields as part of the larger landscape

6. Alter management Manage for Change:

7. Alter production systems System fundamentally
becomes something different

8. Alterinfrastructure
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Presentation Notes
How the Regional Tiered Menu of Solutions is created:
Review literature (30+)
Collect adaptation actions of all types (~150)
Organize by system, similarity, and scale
Create description
Review and repeat!
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3. ARegional Tiered Menu of Solutions: Two Basic Options: Persist or Change?

“ Desired Future
}

Climate
Change
Trajectory

TIME — SOONER OR LATER
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Presentation Notes
Adapting agriculture to the impacts of climate change boils down to this fundamental question:  How long can your current system persist before it needs to fundamentally change?  
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3. Regional Solutions: Approaches for Each Strategy

3. Reduce risks from warmer and drier conditions
3.1 Adjust timing or location of on-farm activities
3.2 Manage crops to cope with warmer and driver conditions
3.3 Manage livestock to cope with warmer and driver conditions
4. Reduce risks and impacts of extreme weather
4.1 Reduce peak flows, runoff, and water erosion
4.2 Reduce severity or extent of water saturated soils and flood damage

4.3 Reduce severity or extent of wind damage to crops and erosion of soil
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Presentation Notes
For each strategy, the literature review identifies the common approaches needed by the typical farming systems in the region to address the impacts of the projected changes in weather patterns and long term climate.  
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4. The Process of Adapting to the Impacts of Climate Change

1. Where are you

and what do you
care about?

5. What data will
show whether
those actions were
effective?

|

- 4. What actions

E can help systems

adapt to change?
Resource: Adaptation

Strategies & Approaches

Resource: Climate
Change Assessments

-

2. How is that
particular place
vulnerable to
climate change?

HE
7 et |

3. What challenges
or opportunities
does climate
change present?
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Presentation Notes
The new information resource will help to boil it down.  An educational approach, not yet a tool . . . .  For small group discussions to personalize the issue, engage producers rather than talking at them . . . .


USDA
]

Climate Hubs

5. Real World Examples of Farms Adapting to Climate Change

Example: Adapting Confined Dairy Farm Practices

in Pennsylvania

Adaptation Project Summary

Property Description:

Ridge & Valley, 1200ft above sea level,
44-48" precipitation, Corn Zone 2 (108
RM), Alfalfa Zone 3

950 dairy cows, 2200 acres crops
(corn grain, silage, alfalfa hay)

Farm-wide Goals:

1. Sustain production of forage crops
to feed current dairy herd

2. Comply with CAFO regulations

3. Maintain a profitable business to
continue farm legacy

Farm-wide Objectives:

1. Maintain or increase current annual
forage yield

2. Prevent soil compaction, nutrient
loss and water pollution

3. Reduce fuel use and minimize
annual fertilizer purchases



Presenter
Presentation Notes
The publication will include a few real world examples demonstrating how to integrate climate considerations into existing farm plans for adapting business, production, and stewardship practices needed to make the farm and its natural capital as resilient as possible to the impacts of weather extremes, extreme fluctuations in climate, and long term climate change trends.  
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Workshop Delivery of Adaptation Resources
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The new information resource will help to boil it down.  An educational approach, not yet a tool . . . .  For small group discussions to personalize the issue, engage producers rather than talking at them . . . .
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