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Climate Science Extension 
Specialist – University of Arizona

•Develop extension programs that address climate related 
issues of importance to Arizona and the desert Southwest

•Work with stakeholders and natural and social scientists 
on program development

•Facilitate partnerships between Arizona Cooperative 
Extension and the Climate Assessment for the Southwest 
(NOAA-RISA)

•Expected areas of programmatic focus include the impact 
of climate variability/change on regional water supplies, 
range management, and forest ecology and management.

•70% Extension/30% Research
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Climate Science Extension
• NOAA recognized success of NASA model 

– Built on existing, proven model in Geospatial 
Extension position

– Capitalized on existing infrastructure and 
social networks provided by Arizona 
Cooperative Extension – position created in 
2004

• Climate Science Extension recognizes needs 
and opportunities beyond traditional state 
climatologist role

• Growing network of climate extension agents 
and specialists at Land Grant and Sea Grant 
institutions 
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Land Grant Universities: 
‘Lincoln’s second best idea’

• Morrill Land Grant Acts (1862 and 1890): ”to 
teach such branches of learning as are 
related to agriculture and the mechanic arts, 
in such manner as the legislatures of the 
States may respectively prescribe, in order to 
promote the liberal and practical education of 
the industrial classes in the several pursuits 
and professions in life.”
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Something was still missing…

The movement for popular education 
known as University Extension should be 
a matter of profound interest to every 
American. It has a message for men and 
women alike ; for the educated as well as 
for the uneducated ; for the rich no less 
than for the poor. It seems likely to prove 
one of the great organizing and initiating 
forces so necessary and as yet 
unfortunately so rare in the educational 
and social life of the United States.
- American Society for the Extension of 

University Teaching, 1893
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Final pieces
• Hatch Act of 1887: creation of agricultural 

experiment stations at Land Grant 
universities (applied research)

• Smith-Lever Act of 1914: creation of the 
Cooperative Extension Service…”in order to 

aid in diffusing among the people of the United States 

useful and practical information on subjects related to 

agriculture and home economics, and to encourage the 

application of the same.”

• Research-Education-Extension
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‘A uniquely American invention’

•Cooperative Extension is 

a non-formal educational 

network bringing research-

based information into 

communities to help people 

improve their lives

•Over 2,900 county offices 

connected to over 100 

Land Grant Universities*
* Subject to change
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Cooperative Extension: On the front 
lines in a warming world

• History of working on 

climate-related issues (e.g. 

30’s Dust Bowl)

• Cross-cutting expertise in 

working with diverse 

clientele; ongoing 

engagement

• Model of providing non-

formal education and 

technical assistance

• How do we fit in now?
http://hdl.loc.gov/loc.pnp/fsa.8b28188
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Case study for the 3rd National 
Climate Assessment (2014)

• ‘Weather, Climate, and Rural Arizona: 
Insights and Assessment Strategies’ 
(Brugger and Crimmins 2012, formal technical input to NCA submitted by 

March 1, 2012)

• Funded by USGCRP through subaward to 

existing NOAA-RISA programs (UofA Climate 

Assessment for the Southwest)

• Objective: ’To learn how rural Arizonans 

understand, plan for, and respond to weather 

and climate in their daily lives…’

• Utilized the Cooperative Extension network
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More results from study published 
here…
Brugger, J., Crimmins, M. 2013. The art of adaptation: 
Living with climate change in the rural American 
Southwest. Global Environ.Change, 
http://dx.doi.org/10.1016/j.gloenvcha.2013.07.012

Brugger, J. and M. A. Crimmins. 2014. Designing 
Institutions to Support Local Level Climate Change 
Adaptation: Insights from a Case Study of the U.S. 
Cooperative Extension System.Weather, Climate, and 
Society, July 21, 2014. doi:10.1175/WCAS-D-13-00036.1.
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Project Structure
• Series of focus groups in eight 

counties between April-Sept 2011

• Pre-interviews with each county 

extension director to scope out 

main issues and key participants

• 10-20 participants in each group; 

2-3 hours in length (over lunch)

• Facilitated by Brugger 

(anthropologist) and Crimmins 

(climatologist)

• Focus groups recorded and 

transcribed; analyzed using 

ethnographic methods
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Focus Groups
• Introductions with one weather or climate story

• “What kinds of changes in weather and/or climate have you 

noticed?”

• “How have you responded to these changes?”

• “What kind of additional weather and/or climate information 

would be helpful?”

• “How can Extension be more involved in the delivery of this 

information?”
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Rural Arizonans are highly attuned 
to the weather and climate

• Avid consumers of weather and climate 
information with many collecting their own 
data; highly literate in concepts like ENSO

• High awareness of past conditions and 
stories of past extreme events

• Weather/climate connections to water was 
the most discussed topic; drought, wildfire

“The weather in northern Arizona, I’ve lived my whole 
life here, and the only consistency I ever found was its 
inconsistency.” 
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“Everything we do is based on the climate” 
(Farmer) 

“My whole life is centered on climate. And 
I’m obsessed with rainfall, precipitation, 
temperature, wind, to an extent that most 
people would find unhealthy” (Rancher)

“I stay very in tune to what’s happening 
daily, what’s happening weekly, what’s 
happening monthly, because everything we 
do in the forest is weather dependent” 
(Forest Manager)
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Almost all agree that the 
climate is changing

• Many discussions and stories surrounding  
observed changes 

– Rainfall patterns in space and time

– More intense storms and droughts

– Temperature extremes; both freezing and 

heat events

• Events like Wallow Fire (2011), short-term 
drought and Feb 2011 freezing event 
arose in almost all group discussions
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“I think the last five years in farming, there 
probably hasn’t been a normal year yet. A very 
late frost this year and last year both, just really 
late cold weather, well into April, end of April, 
first part of May, that seriously affect the 
germination of our cotton crop. … So it’s 
general weather patterns that to me are a big 
concern, and just it seems like a change in the 
seasons. Seems like we’re getting much later 
springs and unfortunately we’ve had later falls 
as well…”  (Farmer)
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“I guess I could say things in the last 
year or so have gone extreme. Had 
extreme winds this spring, like I’ve 
never seen; last winter we had a winter 
like you can’t believe. The winter before 
that we had no snow to speak of; last 
year, we had the Cowpunchers Rodeo in 
Williams, it rained seven inches in three 
days. Those kind of things; the fires” 
(Rancher)
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“We depend upon what the book says 
about climate: a bimodal climate where 
forty percent of the moisture falls in the 
winter months. And the last six years, 
that’s only happened once – last year. 
I’m still waiting for my winter moisture. 
All these storms that go through in the 
winter time pass north of us…” 
(Rancher)
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Climate change and global 
warming

• ‘Climate change’ and ‘global warming’ 
were cautiously brought up in several 
focus groups

• ‘Climate change’ often meant observed, 
natural changes in climate, not human-
caused

• Most group discussions were hesitant to 
link any observed changes to 
anthropogenic climate change
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“Again, talking about is this the norm now. I’ve 
always, and I still wonder all the time, is 
this…? They talk about global warming all the 
time, is this just a historical cycle that we’ve 
gone through over millions and millions of 
years, is this just part of that process, or is 
there something that is really causing these 
climate changes, such as the greenhouse 
gases and everything else? How much is there 
to that? Not being a scientist, I can’t answer 
that question, but it certainly enters my mind. 
Is it another cycle or not?” (County 
Supervisor)
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“I think what I’ve seen in my lifetime is a 
change away from the really reliable storm 
monsoons that I remember as a child. And I’ve 
thought about my own memories about this a 
lot, thinking that, “No, you just imagined it that 
way because that was your childhood.” But 
now in looking back at records you really do 
see that there was a wetter time when it was 
more reliable. So I am, without apologies, a 
believer in climate change. I believe that I’ve 
lived and experienced climate change in my 
lifetime…” (Rancher) 
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“I see a lot of support for what we [Extension] do. 
And climate change in particular, I think what I’ve 
seen is a lot less people questioning as to its 
validity and whether it’s a real thing now. They 
might not like the term climate change or 
sustainability but I think they at least realize that 
it’s something that’s real and they’re going to have 
to work into their vocabulary with other words if 
they can’t use the words that I just used. And given 
that we have a fairly conservative audience here, 
that’s the group of people that are really most 
resistant to accepting climate change in my 
opinion and I think they’re ah, beginning to think 
otherwise. I don’t think it’s as much of a political 
football as it used to be…” (Extension Specialist) 
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What did we learn?
• No issue in getting people to talk about weather and 

climate!

• Overwhelming consistency among groups…the climate is 

changing

• Questions still remain on attribution 

• Many creative adaptive responses to recent changes, but 

legacy resource issues remain fundamental problem 

• Overall enthusiasm for assessment process

• Process served as climate education opportunity

“My God, this is rural America, and weather is important to us!”
“…we know that things are changing and we have to adjust and 

adapt.”
“I enjoyed it and think that those type of forums is exactly the role 

that Extension should play.”
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Dramatic increase in interest in 
climate services/extension

2001

2009

(slide courtesy of D. Ferguson)
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Climate Services?

“Climate services are the dissemination of climate 
information to the public or a specific user. They involve 
strong partnerships among providers, such as meteorological 
agencies, and stakeholders, including government agencies, 
private interests, and academia, for the purpose of 
interpreting and applying climate information for decision 
making, sustainable development, and improving climate 
information products, predictions, and outlooks”
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Lessons Learned in Climate 
Services
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1. Assessing needs is critical

• Stakeholder needs are often 

undefined and changing

• Iterative and ongoing 

assessment approach is 

necessary (communication 

between producers and 

consumers of information)

• Core function of Cooperative 

Extension

• Need to eventually deliver on 

identified needs, though…

Cooperative Extension workshop at Society

for Range Management winter meeting (2006)
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Assessment to 
product example

• NWS-FEMA-CLIMAS 

partnership

• Iterative design 

process

• Physical and social 

science methods

• Transition to 

operations…?

(Guido, Meadow, Crimmins, and McLeod)
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2. Great need for training and 
outreach

• End users need guidance on 

‘best practices’ for interpreting 

and implementing weather 

and climate information

• Literacy in basic underlying 

concepts (e.g. probabilities in 

seasonal climate outlooks) is 

crucial to adoption of products

• Multiple training avenues from 

web-modules to workshops 

exist

Willcox Farm and Ranch Weather Workshop (2014)
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Value of face to 
face workshops

• Network building

• Two-way learning 

(needs, concepts, 

opportunities)

• Adaptive teaching 

of complex 

concepts (e.g. 

probability outlooks)

(Crimmins, Brown, Brost, Meadows)



31

3. Invest in information synthesis 
and translation

• Product end-users (e.g. resource 

managers) often don’t have time 

or interest in integrating and 

analyzing multiple data sets or 

information sources…’bottom 

line’

• Products that interpret and/or 

synthesize information are highly 

valued

• Opportunity to improve literacy 

and highlight new products
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Multiple communication 
pathways with ongoing 
assessment…

Monthly weather and 
climate podcast

YouTube Videos

Blog Entries

http://www.climas.arizona.edu/blog

(McMahan, Guido, and Crimmins)
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4. Build tools that matter

• One-size fits all decision support tools often fit no 

one in the end; users have specific needs

• Climate data and information is exploding in 

volume and depth, access is improving

• How do you quickly match a user need with 

existing data/information?

• Web application frameworks like Shiny as one 

solution
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Standardized Precipitation Index 
Explorer Tool

• Rapidly (2 months) 

developed a custom data 

exploration tool for 

USFS/Rancher workshop 

on drought monitoring

• Responding to specific 

requests for localized data, 

training on drought indices, 

seasonal outlooks

• Workshop assessments 

quantified improvement in 

understanding of indices, 

outlooks
https://uaclimateextension.shinyapps.io/SPItool/
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Climate Extension for the 21st Century

• Extension is held up as a model ‘boundary 

organization’ (Cash et al. 2001), specifically in 

climate change decision support (NRC 2009)

• Interdisciplinary, expertise in co-production, 

flexibility to meet emerging needs, social and 

political capital 

• Climate change is too big an issue to tackle 

alone; how do effectively support existing 

partnerships and develop new ones? What are 

our strengths? What should we focus on?
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Thanks!

Mike Crimmins
crimmins@email.arizona.edu
http://cals.arizona.edu/climate

@mike_crimmins


