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Impact of Climate Change on Agriculture 
in the Pacific Northwest

WORKSHOP: What Does Climate Change Mean for WA Farmers?
2023 Washington Farmers Market Conference

Leavenworth, WA
February 24-25, 2023



W
A

S
H

I
N

G
T

O
N

 S
T

A
T

E
 U

N
I

V
E

R
S

I
T

Y What We Will Cover Today 

Overview
• Climate change impacts on plants 
• Climate change impacts on water resources

Examples of Recent Research
• Abiotic stresses affected by climate
• Biotic stresses affected by climate

Tools and Resources

Discussion

Flickr user LaraS96 under CC BY-NC-ND 2.0
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Regional Temperature Trends

https://climate.washington.edu/climate-data/trendanalysisapp/

1921-2021 1981-2021
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Regional Precipitation Trends

https://climate.washington.edu/climate-data/trendanalysisapp/

1921-2021 1981-2021
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Regional Snow Water Equivalent Trends

https://climate.washington.edu/climate-data/trendanalysisapp/

1926-2021 1981-2021
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Natural Variability
vs Climate Change

• El Niño: warmer & drier

• La Niña: cooler & wetter

• Pacific Decadal Oscillation (PDO): variable

WSU

Natural Variability: short-term influence

Climate Change: long-term influence
Source: UW Climate Impacts Group
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Emerging climate challenges for farmers

• Longer growing seasons and frost-free periods
• Increased heat and snow drought stress
• Changing biotic stressors

1971 - 2000 2040 - 2069 under RCP 8.5

Kruger et.al. 2017, 
courtesy Abatzoglou
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Bisbis et.al. 2018. Potential impact of climate change on vegetable production and 
product quality – a review. Journal of Cleaner Production
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Climate Change Impacts on Water Resources

Snover et al. 2019
https://cig.uw.edu/projects/no-time-to-waste/
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Regional Climate Projections

TEMPERATURE PRECIPITATION

Courtesy of David Rupp, Oregon State University (see also Rupp et al. 2017)
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• More rain and less snow
• Smaller snowpack (storage)
• Earlier snowmelt
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Future supply 
expected to be above 

historical

Future supply 
expected to be 
below historical

12 days 
earlier

Changes in Water Supply

Hall et al. 2022
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Changes in Water Supply

TIMING OF WATER SUPPLY SNOWMELT RATIO

Hall et al. 2022
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inches/dayinches/dayinches/day

0.060.050.04early April

0.10.090.08late April

0.160.130.12early May

0.250.20.17late May

0.250.230.2early June

0.320.290.25late June

0.380.320.27July

0.350.310.27early August

0.30.240.21late August

0.220.180.15early September

0.150.10.08late September

0.090.070.05October

-29% 
Jun to

Oct

+15% 
Nov to

May

Changes in Water Supply

Flickr user lipecillo under CC BY-SA 2.0 http://treefruit.wsu.edu/orchard-management/irrigation-management/determining-your-irrigation-schedule/
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Climate Change Impacts on Water Resources

Snover et al. 2019
https://cig.uw.edu/projects/no-time-to-waste/
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River Flooding

https://cig-wa-climate.nkn.uidaho.edu/

C L IMAT E  MA P P ING  F OR  A R E S IL IE NT  
WA S HING TON
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Flickr user LaraS96 under CC BY-NC-ND 2.0



Climate change impacts on tree fruit 
production and management (temperature 
effects)

• Sunburn risk in apples
• Honeybee colony 

dynamics, fall 
temperature effects

• Codling moth pest 
pressures

20

Spring Summer

FallWinter

heat risk

color 
development

chill 
accumulation

growth, yield, pests, pollinators

early bud break/ 
frost risk

Credit: Rajagopalan
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Converging factors may confound simple 

projections

Rajagopalan in prep.



Projected changes 
(Honeycrisp; no netting)

22Credit: Rajagopalan

Sunburn days per year
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Long-term Drought Risk?

Ault et.al. 2014
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Climate Change Impacts on Codling Moth



% years when more than 75% of 3rd

generation eggs hatch into larvae 26Credit: Rajagopalan

Codling Moth – Risk of a Third Generation

HISTORICAL 2040s



27Credit: Rajagopalan

Codling Moth – Potential Fourth Generation

2040sHISTORICAL 2060s 2080s

% years when more than 75% of 4rd 
generation eggs hatch into larvae



28

Codling Moth – Pest Control Effectiveness

Credit: Rajagopalan



29https://www.serendipi-bee.ca/basics/intro/hive-jobs/

Honeybees – Effects of Foraging



Increased risk of colony failure 30

Honeybees – Impacts of Spring Colony Size

Credit: Rajagopalan



What We Will Cover Today 

Overview
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Flickr user LaraS96 under CC BY-NC-ND 2.0



32

Where are the Growing Condition Analogs?
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Climate Change Impact on Irrigated Rents

Potter et.al. in prep.
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https://www.agclimate.net/
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https://climatetoolbox.org/agriculture
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https://www.climatehubs.usda.gov/hubs/northwest/tools
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https://www.youtube.com/watch?v=rvL0hdn60Qo&t=5160s
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Some valuable climate and 

weather tools and data
WA State Climatologist Office – Climate Data
http://www.climate.washington.edu/climate.html

WA State Climatologist Office – Climate Outlook
http://www.climate.washington.edu/outlook.html

WSU Ag Weather Net
http://weather.wsu.edu/

WSU Decision Aid System
https://www.decisionaid.systems/

REACCH Project Climate Tools
https://www.reacchpna.org/tools

AgClimate Network – Tri-state collaborative clearinghouse
https://www.agclimate.net/
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https://csanr.wsu.edu/educational-opportunities/climate-education-resources/
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Thank you!

Center for Sustaining Agriculture & Natural Resources
Washington State University

sonia.hall@wsu.edu
cekruger@wsu.edu
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Opening (15 minutes):

- Reference to Katie Doonan’s orientation Webinar -
https://www.youtube.com/watch?v=rvL0hdn60Qo&t=5160s

- Overview of Climate Change and Plants in the PNW - Chad
- Overview of Climate Change and Water Resources in the PNW – Sonia

Examples from Recent Research (20 minutes):

- Abiotic stress – Chad
o Sunburn
o Chill Accumulation

- Biotic stress – Sonia
o Codling Moth
o Honeybees

Digging deeper with tools (10 minutes):

- Analogs for Dialogs – Chad
- Climate Tools (AgClimate, JA Climate Toolbox, USDA Climate Hubs) – Sonia
- Reminder – Katie’s webinar for the basics -

https://www.youtube.com/watch?v=rvL0hdn60Qo&t=5160s

Q&A and Discussion (30 minutes):


