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The nature of climate

our hair, climate Is a constructed idea that
takes these sensory encounters and builds
them Into something more abstract.” (p. 3-4)

Mike Hulme, 2009. Why We Disagree About Climate Change.
Cambridge Univ. Press
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e vertical axis of the
change vector might be
a measure of ‘warming’
while the x-axis
represents a change to
wetter conditions.

>
Precipitation

Within the past year, several peer-reviewed articles have identified
specific weather events as being cause by global warming

Wind
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Climate Change Pushes Groundhog Day to January Spring Comes Eight Days Earlier

Groundhog Day will be pushed forward
eight days in recognition of the impact
climate change has had on the region.

READ MORE

Dear John,

The Union of Concerned Scientists and the town of Punxsutawney,
Pennsylvania announced today that Groundhog Day will be pushed
forward eight days to January 25 in 2012 in recognition of the impact
climate change has had in the region.

The change is based on analysis by UCS scientists who found that, since 1997, spring has come an average of eight
days earlier to western Pennsylvania.

“We hope that the change in date will bring needed attention to the consequences of climate change in Pennsylvania
and the importance of investing in a clean energy economy,” said Dr. Phil DeGraeve, a climate scientist at Pennsylvania
State University.



Figure 1: Proportion of the U.S. Adult Population in the Six Americas

Proportion represented by area
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Climate Science (models of future scenarios) suggest we
should be very concerned about the future, but the
“Merchants of Doubt” have had an impact
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Climate Science;

— NASA Goddard Institute for Space Studies

0.4 — Met Office Hadley Centre/Climatic Research Unit

— NOAA National Climatic Data Cent

— Japanese Metearological Agency
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What is Climatology?

Scientific climatology
Applied climatology

Glossary of Meteorology, 2" Edition, 2000, AMS

Descriptive = stats of averages and extremes
Scientific = models of physical processes
Applied = sector specific (e.g., water) analysis



Timeline of Climate Model Development — Climate Science is advancing
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The sum of (i) percentage of the United States with maxi-
mum temperatures much below normal and (ii) percent-
age of the United States with maximum temperatures
much above normal.

The sum of (i) percentage of the United States with mini-
mum temperatures much below normal and (ii) percent-
age of the United States with minimum temperatures
much above normal.

The sum of (i) percentage of the United States in severe
drought (equivalent to the lowest 10th percentile) based
on the PDSI and (ii) percentage of the United States
with severe moisture surplus (equivalent to the highest
10th percentile) based on the PDSI.

Twice the value of the percentage of the United States
with a much greater-than-normal proportion of precipi-
tation derived from extreme (more than 2 inches or 50.8
mm) 1-day precipitation events.

The sum of (i) percentage of the United States with a
much greater-than-normal number of days with precipi-
tation and (ii) percentage of the United States with a
much greater-than-normal number of days without pre-
cipitation.
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FiG. 4. The U.S. Climate Extremes Index annual period from
1910 to 2006. Bars represent annual extreme values, the dark
curve depicts the 5-yr moving average, and the straight line is the
period of record average.

The US Climate Extremes Index




M. Schwartz 1995 Annals of the AAG Vol 85: 553-568

Detecting Structural Climate Change: An Air Mass Based
Approach in the North Central United States, 1958-1992

The North Central Air-Mass Criteria July Tropical Relative Frequency
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Figure 4.4 — Northeast Kansas Spring Temperatures Trends
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IPCC diagram of
recent changes in
radiative forcing
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On the right-hand side of the diagram, greenhouse gases and clouds help
trap (absorb) energy (heat) and then produce (emit) considerable radiation.
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A major effect of the back radiation is to keep the Earth’s surface
warm. Climate scientists calculate that the Earth would be 32°C
cooler without this natural ‘greenhouse effect.’
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Notice that the amount of energy absorbed by the surface from
incoming solar radiation (168 Wm-2) in about %2 the amount of back
radiation or recycled energy (324 Wm™2).
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Warmer areas on Earth will
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Temperature Anomaly (" C)

.
-2 -1 0 | 2

Global pattern of temperature anomalies for 2000-2009
compared with the 1950-1980 base period.
With lots more CO,, warming is occurring at high latitudes



12

11

10

Mean annual temperature trend
Konza warming!

N_—

A A /\

V
\/ \/l y = 0.038x + 12.2
Rz = 0.123

\

2004
2007

1983
1986
1989-
1992
1995
1998
2001—




Average min temperature

2007 |




10 70
e Earth'emltted OI' | | LLllpu;;ui;'u_:;Tll':ErrnaIHadliatim'; T

. . 15-30% Transmitted
thermal radiation :

temperature In:
July =79 (26.1)
January = 26 (-3.3)

Peak wavelength

14.0°C  10.1 um

. _‘ ‘ Carbon Dioxide

26 . 1 9 . 7 ! Oxygen and Ozone
-3.3 10.7 N Methane

! ! Nitrous Oxide

Rayleigh Scattering
10 70
Wavelength (um)




Mean monthly temperatures
Monthly temperature trends

-5 -0.02
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Monthly values are the slope of a
linear trend line
.04 = an increase of .04°C per year
Overall average = .0296
or 2.96°C in 100 years




http://www.climateandenergy.org/LearnMore/In

Climate Change in Kansas

TheNews/ClimateStudy.htm
Climate Change Hits Home
The Risks to Kansas

Prepared for the Climate and Energy Project of the Land Institute by
Johannes J. Feddema, Nathamel A. Brunsell, Trish L. Jackson and Aubrey R. Jones
Dept. of Geography, Univ. of Kansas, 1475 Jayhawk Blvd, Lawrence, KS 66045
Contact: feddema(iiu. edu or (783) 864 5534
October 23, 2008

Summary of research carried out by University of Kansas Annual Average Temperature Projections
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A Parrot Head Looks at the IPCC

and other human factors could have offset a still
larger human-induced greenhouse warming.”

SAR = Second Assessment Report 1995
— ‘It could be my fault’

— “The balance of evidence suggests that there is a
discernible human influence on global climate. ”

TAR = Third Assessment Report 2001

— ‘It’s my own damn fault’

— “There is new and stronger evidence that most of the
warming observed over the last 50 years Is
attributable to human activities.”



In February 2007, the IPCC released a Summary for policymakers with
results of the fourth assessment of our collective understanding of the
Physical Science Basis related to climate change.

@ INTERGOWVERMMENTAL PANEL OM CLIMATE CHANGE @

WiH

Climate Change 2007: The Physical Science Basis

Summary for Policymakers

Contribution of Worldng Group I to the Fourth Aszessment BEeport of the
Intergovernmental Panel on Climate Change

“The understanding of anthropogenic warming and cooling
Influences on climate has improved since the Third
Assessment Report (TAR), leading to very high confidence
that the globally averaged net effect of human activities since
1750 has been one of warming, with a radiative forcing of +1.6
[+0.6 to + 2.4] Wm-2.”



Pl: Ben Champion, sustainability director, Kansas State University

Co-PI: Chuck Rice, agronomy professor, Kansas State University

Co-PI: Dan Devlin, agronomy professor, Kansas State University

Co-PI: Roger Bruning, cognitive psychology professor, University of Nebraska, Lincoln

Senior Personnel:

John Harrington, Jr. — geography professor, Kansas State University

Dan Kahl — community development extension associate, Kansas State University
Lisa Pytlik Zillig — public policy research professor, University of Nebraska, Lincoln
Jackie Spears — education professor, Kansas State University

Tim Steffensmeier — communications asst. professor, Kansas State University

Shannon Washburn — agricultural communications assoc. professor, Kansas State
University

—



Central Great Plains

Sparsely populated
Grains: animal feed, q';
food, biofuels X, 3N

Human 3 ;
Footpin The Gradient of Human InflucriGe N ol
Vﬂ I ue 0 1 "ﬂ zlﬂ ?:CI 40 60 80 100




Precipitation: Annual Climatology (1971-2000)
PRISM: Parameter-elevation Regressions on Independent Slopes Model
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A Planning Grant

explore education programming most
needed

Preparation for 5-year Phase Il funding for
Implementing new programming
— Proposal due March 15, 2012



Goal = building a partnership

Self Mobilisation : stakeholders
initiate the assessment and control
its process, contracting skilled >
assistance to participate where
needed

Partnership : stakeholders act as equal
partners in process, contributing resources >
and taking ownership of the outcomes

S]USLWISS9SSEe 1UEI’1b9'5’an

pUB SiSp|oyayels Jayio aouanjiul 0} sousedxe

Participation : stakeholders collaborate in process driven
by a third party and are dependent on outside resources >
but can act to ensure process and results are relevant

Consultation : stakeholders are consulted by researchers to provide
information which is then used to tailor the assessment process

118y} asn sJiapjoyayels :abueyn BuisAjeien

Information: stakeholders are involved in interviews or questionnaires but have no
influence on the process




The Logic Model = our guide to success

Inputs Outputs
Activities Participation
Agricultural Producers: Agricultural N Identify regional scope © Contributions Broader
* Agri-bus. Ed. Outreach Producers \¢ Shared geographic 2 to STEM and understanding of
» Ag Producers Associations features p project from climate science
= State Depts. of Ag. & Comm. - +  Cross fertilization o diverse/ among laypeople
- Organize/Conduct Rural Community »  Translational model = under- such that future
Rural Communities: stakeholder Leaders/Members A £ represented generations of Great
e 4H & Scc-_uts meetings in Kansas A - 2 groups Plains land
+ Rural public / Develop curricular 2 managers,
« Rural community leaders . 7 modifications needed to (_’:., Creating a agricultural
» Agri producers’ communities Science Educators integrate climate change > curriculum to producers, rural
into STEM and agricultural = encompass community leaders,
Science Educators: v ™ education in rural schools. £ climate and other relevant
« Rural science teachers - 7 change goals stakeholders
« Rural school associations Engage sfrategic \ Develop theory-based = for sr;gudtfnl understand climate
planning process to strategies for helping adult o : change & policy &
evaluate feedback stakeholders become © learning practice relevant
from statewide engaged in learning about o knowledge
meetings climate change g Competitive
i)
- - o EL{:.E.DSIEE:Ld Successful proposal
Begin creating proposals (] P & education plan
for similar grants to
further partnerships in
Mebraska

External Factors

Extreme weather events will have significant impacts on crop and livestock production.
Agricultural disruptions may potentially disrupt national and global food supply. The gap
between scientific findings and individual opinions about climate change is not
exclusively an informational issue; it is also a social and political issue.

In education, an awareness of 21=t Century Skills, evolution & climate change
conceptualizations.




Overall Project Outcomes

among agricultural producers and rural
communities in our region

2. Regional partnership for climate literacy

3. Strategic plan for climate change education in
Central Great Plains agricultural and rural
communities

4. New education programs that prepare
agriculture and rural communities for future
climate change forces and impacts
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Central Great Plains Regional

heavily dependent on
agriculture

— Need for
knowledgeable land
managers

— help prepare one of the
world’s breadbaskets
for climate change

|Ti'l|'.ﬂ|'|}|’.l|'.l’.|‘ﬂ‘\.‘l-




Kansas and Central Great

=EMS

livestock (11 million hectares) or growing crops (.7
million hectares).

« The state has wide variation in precipitation, ranging
from a high of 1143 mm in the southeast to a low of 590
mm In the far west.

e Kansas among the top two states for total cattle on feed
and total cattle processed in the United States.

e Kansas traditionally the largest wheat producing state Iin
the U.S. Wheat is particularly vulnerable to heat and
drought stress.
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Nebraska and the Central Great

Plains

farming and ranching (93%) and ranks in the top
5 states for total agricultural and livestock
receipts.

 Nebraska ranks number 1 in irrigation with over
8 million irrigated acres.

 Nebraska annual precipitation ranges from 900
mm in the east to 370 mm Iin the west.



Three Stakeholder Groups

Rural communities

Rural education



Three Types of Partners

Climate scientists
Learning sciences

Educational practitioners - informal and
formal



Two States and Two

Universitie

O C 9 \NNC IJI1 C AC

are the heart of the
Central Great Plains

and University of
Nebraska, Lincoln
— Both land-grant

universities serving their
entire states through

-----




Partners

— Partnership leadership and management

e |nstitute for Civic Discourse and
Democracy (ICDD), KSU

— Organizing and facilitating town hall meetings
and group discussion

* Public Policy Center (PPC), UNL
— Expertlse In public engagement, diffusion of

I |iﬁ i|iid fiirs affectlnitrust and



Partners

— Extensive agricultural and community ties
throughout Kansas

e Soll Carbon Center, KSU

— Connects climate science and agricultural
practices

 High Plains Regional Climate Center
(HPRCC), UNL

— expertise In climate data (monitoring,

m
' us_




Partners

— Focuses basic cognitive and learning science

e Center for Science Education, KSU
— Extensive STEM educational background

 National Center for Research on Rural
Education (R%Ed), UNL

— rural educator professional development,
Including professmnal development for

l |i“bii ie mstructli



Combined Expertise

resources will reflect:
— current understanding about climate science

— the best theoretical approaches for teaching
such a complex topic

— realistic means to reach the intended learner
audience(s)



Process

e Development of region-wide partnership

« Strategic planning for educational programming

* Development of program concepts based on existing
climate education models and stakeholder needs

 Feedback from stakeholders about program
concepts, and refinement of concepts

 Phase Il proposal development

* Implementation of education programs consistent
with strategic planning

T Y



Evaluation

(Evaluation Required by NSF During Phases | & II)

Innovation and Evaluation (OEIE) at
Kansas State University, led by Dr. Jan
Middendorf

— Conducts formative evaluation activities that monitor
the potential capacity of the CCEP to engage key
rural and community stakeholders (i.e., ongoing
feedback to CCEP)

— Collaborates with External Evaluator (Dr. Fendt)

— With External Evaluator, monitors and documents the
r Ss of t artnegrship and efforts to determine

_




Evaluation

(Evaluation Required by NSF During Phases | & II)

PRAIRIE Group, independent external

evaluator

— Provides summative evaluative feedback on project
Impact (i.e., cumulative feedback to CCEP at the
conclusion of each phase)

— Collaborates with Internal Evaluators (OEIE)

— With Internal Evaluator, monitors and documents the
progress of the partnership and efforts to determine
the extent to which intended outcomes have been

S, i, AT



To This Point

— What is climate science telling us?
— What is science education telling us?
— What is learning science telling us?

— What models and resources for climate
education exist?

— Who are potential partners in helping
Implement new programs to have regional
Impact?




To This Point

progress
o Smith Center
o Seward County
KELP Meeting
Dialog on Sustainability Conference
Sedan
Geary County
» Goodland

— Organized through County/District Extension Program
Development Committees




Next Steps

resources and stakeholder partners

e Conduct baseline survey of stakeholder
opinions

e Continue focus group meetings with

stakeholders throughout summer and
early fall months



Next Steps

next year or so

* Begin to implement additional research
and stakeholder engagement in Nebraska
« General public baseline survey

e Learning experiments with UNL students on
climate literacy

o Additional stakeholder meetings in Nebraska

to iie similarities/iifferences w'|th Kansas



Focus Group Early Lessons

the “6 Americas”

— “Cautious” is the most common response, with
“Concerned” coming in second

* Producers mainly concerned about how climate
relates to their productivity and profitability

e« Community members and non-producers more
Interested In cultural or ideological implications



Focus Group Early Lessons

know what information to trust

— Distrust those who seem like they could have ulterior
motives — politicians, corporations, even some
scientists

e Land-grant extension services are viewed as
trusted sources, as are local weathermen

e Most notice evidence of changing climate, but
not all willing to admit “climate change” is
happening

T Y



Focus Group Early Lessons

e Causes of climate change are much more
controversial
— Often emotionally charged by public

conversations that could lead to impacts on
economic livelihood

 Methane from cows Is a common area of
dissonance and disbelief
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KANSAS STATE
UNIVERSITY

UNIVERSITY OF NEBRASKA-LINCOLN

e Agricultural producers
 Rural communities
 Rural education



