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Extension Listening Sessions 

• 3 Listening Sessions
• Pueblo, Akron, Adams County
• Total of ~ 30 Agents

• Findings
• Producers and Agents aware of climatic changes
• Great reluctance to tie these changes to human actions
• Support for CSU Climate-Smart Ag Initiative 
• Agents want more information
• Agents do not want to have to lead 



Climate Smart Ag Online Courses

• Target: Extension Agents and Producers
• Format: Short Mini-courses
• Topics

• Colorado’s Climate – Doesken, et al.
• Climate Change Basics - Denning
• Climate Change and the Water Cycle – Udall 
• Agriculture Impacts and Adaptation - Udall
• Climate Change Myths – Udall
• Agricultural GHG Mitigation – Paustian

• Late Spring 2019 Rollout 



Ag Best Management Practices Compilation

• CSU Professor Jim Ippolito lead
• Compiling list of BMPs for Ag 
• Ranching – Casey Shawver
• Field Crops – Dustin Diaz

• Rollout
• Summer 2019



Climate Smart Ag Course Format

• Course composed of 5-12 
‘modules’ or ‘weeks’
• Each Module
• Video Lecture (5-10 minutes)
• Reading(s) (30-45 minutes)
• Possible Quiz
• Total Time each Module under 1 

hour
• End of Course Exam
• ~20 Questions



Climate Change Basics - Denning

• Heat In, Heat Out
• Heating and Cooling the Earth
• The Greenhouse Effect
• Climates Past and Future
• How Much Warmer?
• Water Supply and Demand
• Wildfire
• The Big Challenge
• Solutions
• Costs



Colorado’s Climate – Doesken, Bollinger, 
Goble 
• Intro to the Colorado Climate Center
• Climate Data
• The Role of Mountains in Weather and Climate
• Seasons and Other Cycles
• Climate Variability
• Extreme Events
• Observed Trends



Climate Change and the Water Cycle Modules

1. Course Intro (and Introduction to Climate Smart Agriculture)
2. Introduction to the Water Cycle
3. Changes in Historical Air Temperature
4. Changes in Historical Precipitation
5. Projected Temperature and Precipitation Trends
6. Changes in Water Demands
7. Changes in Snowpack Amounts and Runoff Timing
8. River Basin Flow Projections
9. Changes in Water Quality
10. Changes in Floods and Droughts
11. Changes in Water Management
12. Wrap Up





Myths Course 
• Learning Objectives
• Expose some of the common myths about 

human-caused climate change
• Provide guidance on where to find trusted 

information 
• Understand the overwhelming scientific 

consensus on climate change
• Explain often misunderstood climate system 

basics
• Understand how climate models have 

performed over time



Myths – Sources
• IPCC 5th Assessment FAQ

• NCA3 + NCA4 FAQ

• NCA4 CSSR

• Skeptical Science Website + Videos

• Hayhoe Global Weirding Videos

• Other Videos
• NCAR

• Jennifer Francis

• Seasons explained

• Realclimate.org

• Peer-reviewed Articles
• 1970s Ice Age BAMS

• Cook et al on the Consensus of the Consensus

• Popular Press Articles

IPCC AR5 FAQ

NCA3 2014 - FAQ

NCA4 2018 – FAQ + 
CSSR



Modules – 3 Kinds of Myths

• Climate always changes
• Climate is changing, but how are humans 

influencing the climate?
• Climate extremes are nothing new
• There’s no consensus

• But it is cold
• But what about the sun?
• But no warming since 1998
• But they said in the 1970s that we 

were about to enter an ice age
• But it was warmer in the 1930s
• But isn’t Antarctica gaining ice?
• But we can’t model the weather
• But GHG’s are so tiny
• But the satellites say something 

else
• But urban areas corrupt the data 
• But it is only CO2

• What about positive 
benefits?

• It will cost too much to fix
• They changed the name
• I dislike Al Gore
• What about China and India?

Fundamental Myths But…Myths Non-Science Myths





But they said in the 1970s that we were about to 
enter an ice age
• Reading
• Original 1975 Newsweek Article
• 2014 Article by the Original Author
• BAMS 2008 Literature Search Article

• Optional Reading
• Recent Scientific American article on the 

original article
• Real Climate Post by Connolley and Fleck
• Mercer Nature paper on ‘Threat of a 

Disaster’
• Broecker 1975 Article on Global Warming
• 1979 NAS Charney Report

Newsweek, April 28, 1975





But it is cold or snowing so climate change can’t 
exist.

• Videos
• Animations of Earth’s movement around the sun
• NASA Video of Solstices, Equinoxes
• Jerry Meehl on Hot/Cold Records

• Reading
• Meehl et al., 2009. Relative increase of record high 

maximum temperatures compared to record low 
minimum temperatures in the U.S. 

• Climate Signals Webpage on Records
• Optional

• Jennifer Francis on Arctic Amplification and the Jet Stream
• My Video

• Describes how the Earth’s tilt leads to the seasons, how 
sunlight is critical for local climate, how it can snow more 
when it is warmer in some places (e.g., Lake Effect, or 
previously too cold)





Climate Change Agriculture Impacts and Adaptations

• Learning Objectives
• Why and how are climate change and agriculture so connected?
• How climate change will impact agriculture internationally, nationally, and 

regionally?
• What risks and vulnerabilities do producers face from climate change?
• What are the 4 general ways in which adaptations are possible?
• How might producers adapt to the coming climate changes?
• Why is soil carbon / soil health so important to both adaptation and 

greenhouse gas mitigation?











Ag Impacts - Modules

• Introduction
• Climate Change Connection to Agriculture
• Global Climate Change Impacts to Agriculture
• National Climate Change Impacts to Agriculture
• Climate Hub Overview, General Adaptation Options
• Risks, Vulnerabilities, Adaptation Options – Field Crops
• Risks, Vulnerabilities, Adaptation Options – Grazing, Livestock, Forestry
• Adaptation Options – Soil Health
• Conclusion



Technology
New cultivars
Weather and Climate Information
Water Management Innovations

Government Programs and Insurance
Ag Subsidy and Price Support Programs
Private Insurance

Farm Production Practices
Diversify crop and livestock types
Alternative Fallow and Tillage
Irrigation
Timing of Operations (plant/harvest)

Farm Financial Management
Crop Insurance

Agricultural Adaptation Options

Malcolm et al, 2012









Colorado Climate Change 
Vulnerability Study

2014 CSU + CU Study
+ Colorado Energy Office

Climate Overview

Sectors
• Ecosystems
• Public Health
• Energy
• Water
• Transportation
• Agriculture
• Recreation

Type of Crop
Climate Impact 
Key Vulnerability





IPCC AR5 FAQ



NCA3 2014 - FAQ



NCA4 2018 - FAQ



NCA4 2018 - FAQ



NCA4 – 2018

Volume 1

Equivalent of IPCC Working 
Group 1 

State of the Science

(not impacts)



Vulnerabilities

Field Crops


