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1. TITLE: Improving societal literacy concerning climate change, the carbon cycle and 
the role played by forests. 

2. PROJECT DESCRIPTION 
The overall aim of this outreach scholarship project is to improve public awareness and 
understanding of the relationships between forests, climate change and the global carbon 
cycle. The project began as a single activity and has grown to include two separate but 
related components.  The first is a partnership with the Union of Concerned Scientists 
(UCS) that involves predicting the potential effects of climate change on northeastern 
U.S. forests. UCS is conducting an education and outreach campaign aimed at policy 
makers and members of the public.  In doing so, they require scientifically sound 
information regarding the potential effects on forests and the use of forests as mitigation 
options. My role is to conduct a series of forest response model predictions and to help 
them incorporate the resulting information into their public outreach campaign.   

The second component is an effort to bring the science of carbon cycling and climate 
change into the K-12 classroom through a collaboration with the GLOBE Program 
(Global Learning and Observations to Benefit the Environment).  GLOBE is an 
international primary and secondary school-based education and science program that 
involves connecting scientists and scientific research to students and teachers throughout 
the world. My role will be to develop K-12 educational activities that are based on the 
structure and methods of the North American Carbon Program, a NASA-funded carbon 
cycle science initiative of which I am a member.   

3. BACKGROUND INFORMATION 

Across the northeastern region of the United States, mean annual temperatures have 
increased 0.6 oC over the past 30 years and are expected to rise another 2-8 oC over the 
next century. Concern about changes in climate stem from the buildup of CO2 in the 
atmosphere as a result of fossil fuel combustion by humans.  Forests play an important 



 

 

 
 

 

 

 

 
  

role in this process, both because they serve as an important regulator of CO2 and because 
changes in climate can have substantial effects on their health, structure and distribution.   

Climate change is an issue that is increasingly being considered in the public policy 
arena, and the use of forests as mitigation options is part of several state and regional 
greenhouse gas reduction programs (e.g. the Regional Greenhouse Gas Initiative, or 
RGGI, in the northeast). However, the effectiveness of this strategy is far from certain 
and improved public understanding is needed to steer policy in a direction that is 
consistent with our current scientific knowledge.  Further, given the long-term nature of 
climate change, future generations will undoubtedly see a growing need for trained 
professionals who have a basic understanding of the carbon cycle and its relation to 
climate.  This places particular emphasis on the need for carbon cycle science education 
at the K-12 level. 

4. PROJECT DETAILS 

4.1. Effects of climate change on northeastern forests. 
The Union of Concerned Scientists recently sponsored a climate scientist to conduct a 
series of climate change projections for the northeastern U.S. at higher spatial resolution 
than those typically generated for the entire globe.  Their goal is to provide region-
specific information that can be used to educate the public and inform policy makers.  As 
a related activity, they have asked me to conduct an analysis concerning the potential 
impacts of predicted changes in temperature and rainfall on the region's forests.  This 
forest response analysis involves incorporating their new climate change predictions into 
a computer model that simulates growth rates and nutrient cycles in forest ecosystems.  
This work builds on my earlier research concerning the effects of multiple environmental 
stressors (climate, CO2, nitrogen deposition and ozone pollution) on forest ecosystems. 

The analysis is presently underway and involves generating predictions of forest growth, 
carbon storage and water yield from 2000 to 2100 for five well-known research sites in 
the Northeast.  For each site, climate change predictions have been generated from two 
climate models (PCM and Hadley) using two scenarios for future atmospheric CO2 (the 
high and low projections from the Intergovernmental Panel on Climate Change, or 
IPCC). Additional scenarios involve uncertainties regarding the physiological response 
of trees to rising CO2. In total, the combination of five sites with four climate scenarios 
and three CO2 effect scenarios results in a total of 60 simulations.   

Results are being summarized in a report to UCS and my final task will be to work with 
UCS project leaders in completing the full assessment report they plan to prepare for 
policy makers associated with the Regional Greenhouse Gas Initiative.   

4.2 A plan to integrate NASA carbon cycle science with GLOBE education. 
Because the need for informed carbon management policy is likely to increase into the 
foreseeable future, there exists a need to provide educational activities that will help 
prepare future generations of trained professionals.  In response to this need, I led a 
proposal to NSF with several colleagues interested in science and education that involves 
integrating research conducted under the North American Carbon Program (NACP) into 



 

 
 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

the international GLOBE education program.  The proposal was submitted in March, 
2006. 

NACP research is being conducted at 4 different spatial scales (or tiers) that range from 
local field measurements to continental-scale remote sensing.  The proposal to GLOBE 
was based on the notion that the multi-tiered approach of NACP provides a natural 
mechanism for developing related educational activities that target students at different 
stages of development.  In consultation with the GLOBE program officers and several 
participating secondary school educators, we proposed a series of forest carbon cycle 
educational activities that involve the following: 

●	 Ecological measurements related to plant biomass, nutrient status and growth 
rate. 

●	 A simple ecosystem computer model designed to allow students to use their own 
measurements to estimate a comprehensive carbon budget for their field site. 

●	 A remote sensing toolkit that allows students to use GLOBE data to estimate 
carbon budgets at local to continental spatial scales. 

●	 A set of exercises involving data from the international FLUXNET research 
program that will introduce advanced technological methods and improve 
quantitative skills.   

●	 A series of exercises that lead students to connect rates of carbon cycling within 
ecosystems with rates of carbon emissions associated with various human 
activities.    

●	 An extension of the above activities to the international education community 
beginning with a focused application in the Czech Republic. 

4.3 External Partnerships and Expected Benefits 
The projects described above involve a number of partners.  The Union of Concerned 
Scientists is a non-profit agency that relies on scientists to provide sound information 
about a variety of environmental issues.  Their current project on climate change in the 
northeast follows a similar effort in the State of California that led to approval by the 
California governor of a new CO2 emissions reduction policy.  They are hopeful that the 
northeastern effort will have a similar impact.   

The partnership I am presently engaged in with UCS is mutually beneficial for several 
reasons. It is helpful to them because they lack the expertise needed to assess the effects 
of climate change on the region's forests.  This information will be an important 
component of the information they provide to the region's political leaders.  The benefit 
to me is that UCS has provided me with a new and unique set of climate change 
projections that I would not otherwise have access to.  There is strong potential for the 
modeling work I am conducting to lead to future scientific publications and it has already 
led to a successful research proposal to the Northeastern States Research Cooperative 
(NSRC). 



 

 
 
 

 

 

 

To date, the partnerships that have come from the GLOBE NACP proposal involve 
members of the UNH community, a member of the GLOBE program in the Czech 
Republic and the GLOBE program office.  In the future, I expect this to be extended to 
individual schools that participate in GLOBE and chose to adopt the NACP activities we 
develop. These partnerships are mutually beneficial in that the GLOBE program is 
heavily based on involvement by scientists, with scientists gaining a new means of 
collecting and synthesizing data and a broader outlet for the work they conduct.  
Successful proposals also receive four years of financial support to cover time spent by 
researchers and technicians, equipment needed for data collection and travel to 
participating schools and annual meetings.   

EVALUATION PLAN 
The success of the UCS climate impacts modeling analysis will be gauged in several 
ways. Successful incorporation of forest response results into the final product from UCS 
will indicate completion of my responsibilities to them.  The benefit to my own scholarly 
activity will be based on the success of research proposals and publications that stem 
from the analyses I conduct.  To date, one proposal has already been funded and I am 
optimistic that the financial support it provides will allow one or more peer reviewed 
journal articles to result.   

Assessment of the GLOBE education activities will also be based on a number of factors.  
One benefit to my own lab would be measured by the success of the proposal we 
submitted in March.  I recently learned that the proposal was among the top four of those 
submitted and that it has been recommended for funding by NSF.  Assessment of the 
benefits to the GLOBE program will be gauged by an educational consultant who has 
developed an evaluation and assessment plan for our project.  The assessment plan was 
an explicit component of the proposal and will be supported by funds from GLOBE.    


