TO: 
Climate Literacy Network

FROM: Mark S. McCaffrey

DATE: 
July 19, 2010

RE: 
July 20, 2010 Discussion on NRC Draft Framework as it relates to climate and energy

The ADP Network Framework power point that Karen Hollweg sent to the CLN list provides background on the process and goals of the Framework.

Climate and energy related topics are well represented in the framework, although several key concepts integral to understanding human impacts on climate, such as the carbon cycle, are either missing or buried. 

Following are indicators of how often key terms are covered:

Energy- 370

Climate- 64

Climate change- 30

Carbon- 26

Fossil fuel- 12

Greenhouse- 10

Greenhouse gas- 8

Human impact- 6

Infrared- 5

Adaptation- 5

Solar energy- 4

Photosynthesis- 4

Resilient- 2

Resilience- 2  (The new NOAA Next Generation Stratgic plan uses resilient or resilience 49 times)

Carbon cycle- 1

Incoming solar- 1

Global warming- 0

Climate variability- 0 

Variability- 0

Mitigation- 0

This inventory doesn’t totally reflect the overall quality of the framework, it may help identify gaps or areas for improvement. Since the short term and long term carbon cycles are crucial to understanding the connection and “closing the loop” between carbon, climate and energy consumption, I suggest we focus on these three areas of the Framework and make suggestions how they can become more robustly represented and articulated.

The document itself offers an overview and introduction and notes the three dimensions (3D) approach: 1) disciplinary content, 2) cross-cutting elements, and 3) science practices.

Chapter Three focuses on core disciplinary ideas/questions and is high level, e.g. “what is energy?,” “if energy is conserved, how can we use it?”  Core ideas of engineering and technology are also included in this section. 

Chapter Four focused on cross-cutting elements, broken into science and engineering themes.  This section borrows heavily from AAAS. The sections on systems   (4-11) and energy and matter: flows, cycles and conservation  (4.13) and stability and change (4.16) are probably the most relevant to climate and energy literacy.  Again, the language is very general.  The chapter concludes with “topics in science, engineering, technology, and society” which includes brief overviews of history and cultural roles, impacts and societal norms and values of science, engineering and technology.  

Stronger language about the importance of civic science literacy might be added using climate change as the immediate imperative.

I have glanced through but not paid close attention to chapters five (scientific and engineering practices) and six (performance expectations) largely because climate is not well represented here, but if time permits we should revisit these chapters and suggest how to remedy these omissions.

Chapter 7 is the most important and presents the framework as it is starting to take shape.  Here are the following pages and how they address (or don’t) climate and energy topics:

139 (7-29)- Earth’s History—measuring “rhythmic climate changes” with tree rings and sedimentary records.

140 (7-30)- The role of water in Earth’s surface processes—no mention of climate variability or carbon cycle.

141 (7-31)- Formation and alteration of rocks and landforms; sea level rise over geologic timescales; interactions of Earth’s climate and plate tectonic systems, including abrupt changes. 

142 (7-32) Weather and climate- Difference between weather and climate; brief mention of greenhouse effect; overview of factors controlling weather and climate.  We should discuss this page in detail.  Not enough about energy budget from my point of view but obviously a limited amount of space.

143 (7-33) Earth’s surfact continually changes; how does climate change over space and time in response to both natural and man-made causes.  Some good language here in general but could say more about incoming short wave and outgoing long wave energy budget and amplified warming.  Also need to look closely at global climate models predict future climate change.

144 (7-34) Biogeology- how does life affect Earth’s geology (and climate?)

145 (7-35)- Natural hazards- Holocene as stable….

146 (7-36)-  Natural resources—“fossil fuels and uranium currently provide most of our energy resources. Fossil fuels like coal, oil, and natural gas are originally derived from solar energy….They are likely to remain the dominant energy source for years to come, but they are becoming increasingly difficult to find and extract…..Renewable energy resources….are being rapidly developed.”

147 (7-37) Human activities are constrained by and, in turn, affect all other processes at Earth’s surface.  A bit more detail on fossil fuels and renewables.

148 (7-38) Human impacts on the Earth. “How can humans exist sustainable and indefinitely on Earth?” Good question.

149 (7.39) Global Climate Change—obviously we should look at this in depth.

157 (7-47) Descriptions of Energy- energy 101

158 (7-48) Energy transfers- energy tends to dissipate.  (I’m sure Joel will have some thoughts on this section).

159 (7-49) Energy and Life and Practical Use- The Special Role of Food and Fuel. Not mention of climate or overt mention of carbon cycle.  Missed opportunities?

160 (7-50) Transfers of energy within and between systems- Thermodynamics and mention of photosynthesis and energy efficiency. Mention of carbohydrates.

162 (7-52) Wave properties—“a wave can be absorbed (converted to thermal energy) by a medium as it travels through it.”  A link to greenhouse effect?

163 (7-53) Electromagnetic radiation- Earth’s energy budget, incoming short wave and outgoing longwave/greenhouse effect is missing.

169 (7-59) Generating and evaluating solutions—worth a discussion about how to integrate science and solutions.

172 (7-62) Life cycles and maintenance of technological systems- What are things made out of?  Also worth looking at in terms of whole-systems thinking and solutions.

