What do you see here?
It is admittedly a loaded question … especially at the beginning of a session!
Parts – grass, hands, earth – for sure. But as we continue to wrestle with the
challenges of having students engage the climate change issue in authentic ways,
need to focus more on the relationships - who is hold whom here? The essence of CC
– both the daunting challenges and the solutions – lies in relationships between the
parts – across disciplines and from micro scale to the macro.
Want to look at climate change through a relationships lens that will hopefully affirm
for you the essential role the humanities disciplines play in CC education, and get
experience with a CG curricular resource that you can use to teach CC in your
classroom.
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By way of introduction …
Probably like many here, my formative connections to the natural world grew out of
family camping vacations every summer during my youth. I got my first professional
experiences as seasonal naturalist. For a number of summers in the late 1980s I
worked for the U.S. Forest Service as a naturalist on the Chugach Forest, stationed at
Begich Boggs Visitor’s Center on the north end of the Kenai Peninsula. The Center
was built to take advantage of proximity Portage Glacier. My love of the north and
winter has led to a 27 year hobby of running sled dogs.
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While all of this laid a foundation, my first real climate change epiphany came when I
attended a presentation given by U of Minnesota professor Dr. John Tester in 1995 .
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Dr. Tester described a predicted a climate change
“bulls eye” on Minnesota and Alaska, two of my
favorite places in the world. The two places I cared
about most were projected to be the hardest hit. If
the business as usual scenario were to play out, a
3.5-4 degree C (6-7 degrees F) temperature
increase by 2100 would raise a 41 degree average
temp to predicted 48 degrees F.
If this predicted result of business as usual were to
come to pass, the intersection point of 3 major
biomes in Minnesota, would move into Canada. Dr.
Tester presented this prediction 24 years ago. So is
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this happening?
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Maps from 1990 and 2015 depicting plant hardiness zones, often used by gardeners
to decide what to plant, would seem to indicate change is underway.
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And as you probably know, Alaska, and the arctic in general, has been experiencing
unprecedented temperatures and heat waves this summer.
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What does a person do with the concern born of the growing awareness that places
you love are being dramatically and permanently changed? As an educator like all of
you, I found my outlet for doing something about climate change in teaching, 15
years in my most recent position at the School of Environmental Studies
I was attracted to the educational potential of CC because it was a perfect
interrelated problem for students to wrestle with. Beyond the basic science of “what
happens” - it was best understood through the ecological axiom – “everything is
connected to everything else”.
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My interest in CC education began in earnest in 2006 when I took a group of students
to Baffin Island as part of the the GW101 Expedition. Meeting and spending time with
a culture that was being disproportionately impacted by climate change had a big
affect on me, and … and stretched me out of my science comfort zone, into a growing
awareness of the essential role culture, economics, politics, and equity play in the CC
equation.
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Basically I realized that CC was actually something more … an integrated web of
connections that went well beyond science … humanities and other subject areas
were as essential as science to students developing a complete understanding of the
climate change issue.
The rubiks cube has become my consistent visual metaphor for thinking about
climate change. A clear understanding of climate change/solutions requires
considering a variety of essential aspects and disciplines, as well as the relationships
between them, and at the same time. The whole, as an interrelated system, must be
considered in order to effectively address it.
My fundamental realization was that CC was best/most accurately understood
through a systems lens.
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While thinking about climate change in a holistic, integrated manner provides a more
realistic lens through which to view the issue, many people have not considered the
problem in this way. To provide a baseline, sort of a formative evaluation exercise,
with a partner come up with the 4 words you think best answer this prompt and let’s
see what we come up with.
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When I inserted the text of an essay introducing systems thinking and climate change,
the following word cloud was created. The most often occurring words prove to be
instructive – system, relationships, change, stock, flows, feedback.
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You will be part of a system in motion and will move in a manner that may appear
complex or random from an observer’s point-of-view. However, this particular
system will follow a set “rule”. Randomly choose any two people who are also
playing parts of the system. Do not tell others whom you have selected. Once
movement begins, remain in constant motion within the confines of the defined
space for the length of the activity. Move to keep an equal distance at all times from
the two people you have selected.
https://scied.ucar.edu/activity/systems-game
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What was your experience like as part of the system? (Guide toward common
components found in a system - i.e. interdependence of the parts, feedbacks,
dynamic, self regulating...) What was your experience like as one of the scientists?
https://www.youtube.com/watch?v=o_XRwN7UvIE
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Things to remember regarding systems:
Parts behave individually
Relationships exist between component parts - everything is in dynamic relationship
to everything else
Properties and purpose of the system emerge as a result of those relationships
Initial conditions can be changed, not all outcomes can be predicted (DDT, CFCs)
Systems can be nested within other systems (telescoping – individual bird – system –
organ – tissue – cells)
It demands integrative thinking
A ) Can you identify parts?
B) Do the parts affect each other?
C) Do the parts together produce an effect that is different from the effect of each
part on its own?
D) Does the effect, the behavior over time, persist in a variety of circumstances?
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Relationships within systems often reflect feedback. Positive or reinforcing feedback
amplifies the two interdependent components. One goes up, so the other goes up,
causing the first one to increase further. Albedo is an example.
Hotter, drier regimes increase forest fires and die-off, which releases more CO2 into
the atmosphere, causing more heat, more fires.
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Negative feedback modifies a change in one component, by a second component
raising or lowering in order to balance the change in the first.
Also … supply/demand, lynx/hare, wolves/moose
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Stock – A measurable quantity that can be instantaneously measured, often a noun.
Flow – A value, often related to a process, that is expressed as a rate (measured over
time ---/dt) , often a verb,
Variable – A quantity that can change.

17

18

The graph shows business as usual emissions increase, and a hypothetical leveling off
of emissions.
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When the numbers ae run, when emissions are hypothetically leveled off, the
concentration of atmospheric CO2 still rises. Slower, but rises nonetheless.
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This seeming disconnect can be understood in the context of stocks and flows, the
bathtub.
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Emissions leveling off in 2030 from the BAU scenario is still above the level of net
removes being removed from the atmosphere by oceans, the biosphere, and soils. If
more is entering the atmosphere than is being removed from the atmosphere, CO2
concentration will continue to rise, even if emissions are leveled off.
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Emissions leveling off in 2030 from the BAU scenario is still above the level of net
removes being removed from the atmosphere by oceans, the biosphere, and soils. If
more is entering the atmosphere than is being removed from the atmosphere, CO2
concentration will continue to rise, even if emissions are leveled off.
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In order to reduce atmospheric CO2 concentration, inflows into the stock must be
reduced below the rate of outflow from the stock.
These slides are screen shots from a climate change stock and flow introduction by
Climate Interactive. The entire video can be viewed at the website provided.
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Components – oil imports, tax on gas, US oil consumption, demand, substitutes
Feedback –
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Humanities links –
Examples: current immigration issues, supply/demand, interest rates and house
buying, migration and changing water availability/precipitation patterns.
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Grouping I (8)
US, China, India, EU
Grouping II (4)
Russia, Australia, Japan
Grouping III (12)
Indonesia, Marshall Islands, East Africa, Peru, Philippines, Central America (also
Bangladesh, Bolivia, Brazil)
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My own evolving understanding that CC is rooted in systemic relationships that
extend well beyond my science classrooms led me to seek more authentic, integrated
learning opportunities for my students. My desire to connect students the global
nature of climate change and to create opportunities for them to work first hand with
the global community led us to become accredited observer delegates to the United
Nations Framework Convention on Climate Change.
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The United Nations Framework Convention on Climate Change was adopted
May, 1992, and opened for signature at first Earth Summit in Rio, June 1992.
The UNFCCC entered into force as a UN Convention in 1994, its purpose being
to provide a global response to climate change by stabilizing atmospheric GHG
at levels that will prevent dangerous human impacts on the climate system.
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The primary purpose of these annual meetings is to forge international agreements
to address climate change as a unified global community. This annual conference is
known as the “COP” – the Conference of the Parties.
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Each year as official observer delegates of Civil Society, my students had the chance
to meet and learn from influential world leaders and discuss climate change – its
impacts and solutions - with concerned citizens from around the globe at the
UNFCCC’s annual conference. But more importantly, parallel to the side event
meetings of civil society were the official meetings of country delegations.
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Perhaps the most well known COP was COP 21 in Paris, which resulted in the
Paris Agreement – the culmination of 21 years of ups and downs in world’s
efforts to address CC.

Adopted in 1997, “Common
but differentiated responsibilities”,
Negotiated obligations to reduce
emissions
The Kyoto Protocol …

The Copenhagen Accord … Noted” at COP 15 in 2009, Failed to reach binding
extension of Kyoto Protocol or cooperative agreement with developing
countries, BUT … Foundation for Paris Agreement was laid.
The Paris Agreement … Voluntary submissions of Intended Nationally
Determined Contributions (INDC/NDC) – climate actions they intended to take
post 2020, Ambitious, equitable, transparent, Revised NDCs in 2020

31

https://sgerendask.com/en/brief-history-of-the-cops-un-frameworkconvention-on-climate-change/
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INDCs were submitted by signatories of the UNFCCC in 2013, and became a country’s
NDCs when the officially signed the Paris Agreement.
Revised, more ambitious NDCs will be submitted at COP 26 in 2020.
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Climate Generation has developed a toolkit to to study and follow the COP process,
either separately or during the COP as it unfolds, and we have already used some of
the materials (the country articles and UNFCCC background information) in the
toolkit during this session. It is a resource that can be used by an individual teacher in
a single content area or in an integrated fashion, coordinating with other disciplines.
We’re going to use a few more pieces from the toolkit, both to get familiar with the
resource and to prepare for a climate simulation we will be doing tomorrow morning.
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The most efficient way to get to these websites will be to google UNFCCC INDCs and
NDCs …
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In Fiji, “talanoa” means to hold a conversation in an inclusive, receptive space. It is
traditional method of solving differences in the Pacific.
The Talanoa Dialogue seeks to break the climate deadlock by drawing participants
closer together through sharing their stories of climate change. Governments, but
also civil society, NGOs, businesses, cities and others have been invited to submit
stories responding to three questions: Where are we now? Where do we want to go?
How do we get there?
Talanoa, originally known as the facilitative dialogue, seeks to sidestep the power
struggle inherent to negotiations. Confrontation and criticisms of other participants
are forbidden, and round tables abound.
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