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Project Objectives 
 
The Literature presented here will inform the final training module set with these specific goals: 

• Summarize recent climate change research results and long-term forecasts for climate change 
impacts; 

• Prepare leaders to identify and consider management responses necessary to respond to 
forecasted changes, and 

• Familiarize leaders with decision tools and science based resources needed to make coastal 
development, resource protection, and infrastructure decisions today that will shape their 
communities coastline and keep communities sustainable for the next 50-100 years. 

 
Climate Ready Great Lakes: Module Development 
 
Module 1: What am I Adapting To? 
Presents an overview of predicted climate change impacts in the Great Lakes including predicted 
changes in temperature, storm events, water levels, and more 
 
Module 2: Developing a Climate Adaptation Plan 
Outlines the basic principles of developing a local climate change adaptation plan, the content 
needed in a plan, as well as examples and case studies of how communities are planning for climate 
change. 
 
Module 3: Climate Change Adaptation Tools 
Highlights tools that have been developed by NOAA, Sea Grant and other agencies to assist local 
communities with assessing climate change vulnerability and adaptation planning implementation. 
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Climate Change Impacts 
 
Acidification 
 
Waples J., Eadie, B, Klump, J., Squires, M., Cotner, J., McKinley, G. (2008). “The Laurentian Great Lakes.”  
In: North American Continental Margins Working Group for the U.S. Carbon Cycle Scientific Steering 
Group and Interagency Working Group. U.S. Carbon Cycle Science Program, Washington, DC, 110 pp. 

In this report, the authors state that the northern region of the Great Lakes is different from the 
southern region of the Great Lakes in terms of carbon availability. The Canadian Shield is a large granite slab 
to the north of Lake Superior, which is covered with just a thin layer of acidic soils. The rest of the Great 
Lakes are surrounded with much deeper soils, composed of sand, silt, and most importantly (for our 
purposes) carbonate. Lake Superior is cold and oligotrophic, while the other lakes are more eutrophic, 
receiving more carbon from the surrounding soils in their drainage basin. Also, mussels in Lake Erie have 
caused the calcium levels of the lake to drop noticeably. In the end, “the consequences [of climate change] for 
carbon cycling are complex and not yet fully modeled. Less ice cover, earlier thermal stratification, warmer 
and thicker upper mixed layers and generally faster rates for carbon related processes all need to be 
evaluated.” This is from a subject specific report, not a peer-reviewed journal. 
Link (full text): http://www.carboncyclescience.gov/documents/nacm-2005.pdf  
 
 
Ecosystems 
 
Karl, T., Melillo, J., Peterson, T. (Eds.) 2009. Global Climate Change Impacts in the United States. U.S.  
Global Change Research Program. Cambridge University Press, 2009. 

This report predicts that Midwest wetlands will become reduced due to an increased duration 
between precipitation events in the summer. They also estimate that plant habitats will shift to the north at a 
relatively fast pace. “By the end of the century plants now associated with the Southeast are likely to be 
established throughout the Midwest.” 
Report Link: http://www.globalchange.gov/publications/reports/scientific-assessments/us-
impacts/regional-climate-change-impacts/midwest 
 
Myers, P., et al. (2009). “Climate-induced changes in the small mammal communities of the northern Great 
Lakes Region.” 15(6): Global Change Biology 1434-1454. 

This article discusses the results of a recent study tracking small mammals in Michigan. The authors 
found that animals in southern Michigan have seen their ranges shift into northern Michigan, displacing 
animals in those communities. The authors suggest that these migrations are aligned with climate predictions.  
Link: 
http://www3.interscience.wiley.com/journal/121634609/abstract \  
News link: http://www.sciencedaily.com/releases/2009/05/090512193300.htm  
 
Thomson, A. M., C. L. Riddell, et al. (2009). “Boreal forest provenance tests used to predict optimal growth 
and response to climate change: 2. Black spruce.” Canadian journal of forest research 39(1): 143-153. 

This study discusses current regional variation in the growth patterns of black spruce trees in 
Ontario, predicting climate change impact on communities in each region. The authors point out that large-
scale temperature increases are expected to have a detrimental effect on the height growth of spruce 
populations in central and southern Ontario.  Link: 
http://www.ingentaconnect.com/content/nrc/cjfr/2008/00000039/00000001/art00014%3Bjsessionid=gxc
9t7qfu7eb.alexandra   
 
Sharma, S., D. A. Jackson, et al. (2007). “Will northern fish populations be in hot water because of climate 
change?” Global Change Biology 13(10): 2052-2064. 

http://www3.interscience.wiley.com/journal/121634609/abstract?CRETRY=1&SRETRY=0
http://www.sciencedaily.com/releases/2009/05/090512193300.htm
http://www.ingentaconnect.com/content/nrc/cjfr/2008/00000039/00000001/art00014%3Bjsessionid=gxc9t7qfu7eb.alexandra
http://www.ingentaconnect.com/content/nrc/cjfr/2008/00000039/00000001/art00014%3Bjsessionid=gxc9t7qfu7eb.alexandra
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In this article, the authors model the shift of the small mouth bass’ habitat range according to IPCC 
climate models for the next century. They predict that the warm-water fish like the smallmouth bass will 
experience a habitat shift towards lakes in northern Canada as temperature optimums are achieved.  Link: 
http://www3.interscience.wiley.com/journal/120825859/abstract  
 
Doka, S., C. Bakelaar, et al. (2006). Coastal wetland fish community assessment of climate change in the lower 
Great Lakes. Ottawa, ON (Canada), EC. 

This paper described the known and unknown impacts of climate change on coastal wetland fish in 
the lower Great Lakes, noting that decreased lake levels, changes in vegetation, increased dry areas, and 
species invasions would increase the vulnerability of such fishes. The authors noted that hydrological changes, 
as they affect fish and fish habitat, have not been well studied.  Report Link: 
http://www.environment.uwaterloo.ca/research/aird/wetlands/index_files/page0012.htm   
 
Goldblum, D. and L. S. Rigg (2005). “Tree growth response to climate change at the deciduous-boreal forest 
ecotone, Ontario, Canada.” Canadian Journal of Forest Research-Revue Canadienne De Recherche Forestiere 
35(11): 2709-2718. 

This article suggests that the Sugar Maple tree will become more prominent at its current northern 
limit in Ontario, according to future climate modeling. In contrast, coniferous trees like the white spruce or 
balsam fir are not expected to benefit from rising temperatures.  Link: 
http://bellwether.metapress.com/content/86t63743r8864431/  
 
Walker, K. V., M. B. Davis, et al. (2002). “Climate change and shifts in potential tree species range limits in 
the Great Lakes Region.” Journal of Great Lakes Research 28(4): 555-567. 

This study utilized biological and climate models to establish growth patterns of ten tree species in 
the Great Lakes Region through the STASH model. The authors noted that rising temperatures will force five 
important tree species into a northern retreat (quaking aspen, Yellow birch, red pine, white pine, and jack 
pine) while several others, such as the black cherry may take advantage of future potential habitat to the west. 
Link (full text): http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-
6&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=100342836
6&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=eb8
afa04feafc1add8ac80d8b29a0d32 
 
 
Economics 
 
Broecker, W. S., and R. Kunzig, 2008: Fixing Climate: What Past Climate Changes Reveal About the Current 
Threat—and How to Counter It. Hill and Wang, 253 pp. (p.164-165). 
 
 
Food Security 
 
Prioritizing Climate Change Adaptation Needs for Food Security in 2030.  Lobell et al., Science 319, 607 
(2008) 
 
Use of U.S. Croplands for Biofuels Increases Greenhouse Gases Through Emissions from Land-Use Change. 
Searchinger et al., Science 319, 1238 (2008). 
 
 
 
 
 

http://www3.interscience.wiley.com/journal/120825859/abstract
http://bellwether.metapress.com/content/86t63743r8864431/
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Freshwater  
 
Angel, J. and Kunkel, K. (2009). “The response of Great Lakes water levels to future climate scenarios with 
an emphasis on Lake Michigan.” Journal of Great Lakes Research, in review. 

The researchers in this study attempted to determine the impacts of climate change on temperature, 
precipitation, and water levels of the Great Lakes, using numerous general circulation models and a lake level 
model developed by the Great Lakes Environmental Research Lab (Croley 2006). They completed over 500 
model runs, which resulted in a substantially wide range of results. 90% of temperatures results for 2090 
indicated increases between 2.5 and 12 degrees when compared to the average temperatures from 1971-2000. 
Under the “business as usual” scenario, about 95% of the results indicated at least in a 7 degree increase. In 
terms of precipitation, 90% of the model results for 2090 were between a decrease of three inches and an 
increase of eight inches. Their lake level results also exhibited a large range; on lake Michigan 90% of the 
results for 2080 were between an increase of 2.89 feet and a decrease of 5.90 feet.  They attribute this range to 
differences in emission scenarios as well as uncertainty in the model simulations. 
Project link: http://www.isws.illinois.edu/wsp/climate/ClimateTom_scenarios.asp  
 
Cherkauer, K. and T. Sinha. 2009. Hydrologic impacts of projected future climate change in the Lake 
Michigan region. Journal of Great Lakes Research.  In press. 
 
Dobiesz, N. E. and N. P. Lester. 2009. Changes in mid-summer water temperature and clarity across the 
Great Lakes between 1968 and 2002. Journal of Great Lakes Research 35:371-384. 

This paper compiled environmental data from government agencies monitoring the middle and 
lower portions of the Great Lakes basin (lakes Huron, Erie and Ontario) to document changes in aquatic 
environments between 1968 and 2002.  
 
Han, H., J. D. Allan, and D. Scavia (2009). “Influence of climate and human activities on the relationship 
between watershed nitrogen input and river export.” Environmental Science & Technology 43 (1916-1922). 

Applies model of riverine N export for 18 Michigan basin watersheds to three scenarios of future 
land use, including business as usual, greater reliance on organic farming methods, and expanded corn-based 
ethanol production, and two climate scenarios, including increases in water discharge by 5% and 10%.  
Results suggest that riverine N export is likely to increase by as much as 24% in response to heavier fertilizer 
use for expanded corn production and a 10% increase in annual discharge. However, N export by rivers 
could decrease below present-day export through reduced reliance on commercial fertilizer use. 
 
Kutzbach, J. E., J. W. Williams, et al. (2005). “Simulated 21st century changes in regional water balance of the 
Great Lakes Region and links to changes in global temperature and poleward moisture transport.” 
Geophysical Research Letters 32(17): 5. 

This article investigates the transport of moisture from the equator and towards the poles due to 
climate change. Specifically they researched how this might impact freshwater distribution in the Great Lakes 
Region.  The authors used eight general circulation models under two climate scenarios, which produced 
results suggesting that the ratio of precipitation to evaporation will increase in the future. This could lead to a 
rise in lake levels. This conflicts with several other studies forecasting a drop in lake levels over the 21st 
century, highlighting the uncertainty behind model-based predictions. 
Link (full text): http://www.geography.wisc.edu/faculty/williams/lab/pubs/Kutzbachetal2005GRL.pdf  
 
Lofgren, B. M., F. H. Quinn, et al. (2002). “Evaluation of potential impacts on Great Lakes water resources 
based on climate scenarios of two GCMs.” Journal of Great Lakes Research 28(4): 537-554. 

This study produces a range of lake level predictions for 2090 (+.35 m, and -1.38 m on Lake 
Michigan and Lake Huron), based on two different climate models. The author notes that precipitation and 
air temperature are driving factors. Another noteworthy finding in this publication is that one model indicated 
that most of Lake Erie would be almost entirely ice-free through each of its winters by 2090.  Link (full text):  
http://www.glerl.noaa.gov/pubs/fulltext/2002/20020020.pdf  

http://www.isws.illinois.edu/wsp/climate/ClimateTom_scenarios.asp
http://www.geography.wisc.edu/faculty/williams/lab/pubs/Kutzbachetal2005GRL.pdf
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Sellinger, C. E., C. A. Stow, et al. (2008). “Recent water level declines in the Lake Michigan-Huron System.” 
Environmental science & technology 42(2): 367-373. 

The authors examined water level data in Lakes Michigan and Huron from 1860 to 2006 in order to 
determine whether climate change was contributing to the low water levels at the time were. While they found 
that evaporation rates have increased after a period of decreased evaporation from about 1950 to 1978, there 
was not enough evidence to be certain that climate change is responsible for the current trend of low water 
levels, or that the downward trend will continue in the future. Link (full text): 
http://www.nicholas.duke.edu/people/faculty/reckhow/KHR%20PDF%20publications/Sellinger2007.pdf  
 
 
Human Health 
 
Patz, J. A., S. J. Vavrus, et al. (2008). "Climate change and waterborne disease risk in the Great Lakes Region 
of the U.S." American Journal of Preventive Medicine 35(5): 451-458. 

This article describes a potential impact of more extreme weather events in the Great Lakes Region 
due to climate change – waterborne illnesses. The authors draw inferences from IPCC models predicting 
precipitation events 10-40% stronger than today, claiming that sewage overflow events will increase by 50-
120% by the end of the century. They foresee negative impacts on drinking water and recreation around the 
Great Lakes.  
Link (full text): http://sage.wisc.edu/pubs/articles/M-Z/patz/patzetalAJPM08.pdf  
 
 
Baker, K. M., W. W. Kirk, et al. (2005). "Climatic trends and potato late blight risk in the Upper Great Lakes 
Region." HortTechnology 15(3): 510-518. 

This article speaks to the climatological trends of the upper Great Lakes region, which has 
experienced warmer and wetter growing seasons. It discusses the consequences of the agricultural 
community’s increased risk of potato late blight in the months of July and August, a disease which prospers 
under these conditions. Should these trends continue the authors suggest that potato late blight will 
experience growing infestation opportunities. 
Link (full text): http://www.potatodiseases.org/pdf/Baker-Kirk-et-al-climatic-trends-HortTech-2005.pdf  
 
Izaurralde, R. C., N. J. Rosenberg, et al. (2003). "Integrated assessment of Hadley Center (HadCM2) climate-
change impacts on agricultural productivity and irrigation water supply in the conterminous United States 
Part II. Regional agricultural production in 2030 and 2095." Agricultural and Forest Meteorology 117(1-2): 
97-122. 

This publication, stemming from a national agricultural assessment via a global climate model, 
suggests that the Great Lakes region may experience greater corn and soybean-growing potential in 2030 
because of climate-induced temperature and moisture variations. In contrast, current corn-growing areas in 
the Midwest will lose their capacity to cultivate the crop. The paper also evaluates future potential for growing 
alfalfa. 
Link: http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V8W-48BC0TR-
1&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=100343703
4&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=ed1
e401d3d20a3c51db148d5d5ee40bf 
 
Winkler, J. A., J. A. Andresen, et al. (2002). "Possible impacts of projected temperature change on commercial 
fruit production in the Great Lakes region." Journal of Great Lakes Research 28(4): 608-625. 

This article suggests that climate change could increase the commercial fruit growing capacity of 
coastal communities in the Great Lakes region.  
Link: http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-
B&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=100343623

http://www.nicholas.duke.edu/people/faculty/reckhow/KHR%20PDF%20publications/Sellinger2007.pdf
http://sage.wisc.edu/pubs/articles/M-Z/patz/patzetalAJPM08.pdf
http://www.potatodiseases.org/pdf/Baker-Kirk-et-al-climatic-trends-HortTech-2005.pdf
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4&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1c3a
c826bf7a7b53e3e3a5b0c9f67e98 
 
 
Ice 
 
Austin, J. A. and S. M. Colman (2007). “Lake Superior summer water temperatures are increasing more 
rapidly than regional air temperatures; a positive ice-albedo feedback.” Geophysical Research Letters 34(6). 

This paper states that the surface water temperatures on Lake Superior in the summer increased 2.5 
degrees Celsius between 1979 and 2006, more of an increase than the air temperature over the lake. The 
authors explain that the lake’s ice cover is responsible for the rapid warming - it reflects light energy away 
from the warm water; when that amount of winter ice cover declines, the water warms faster since the ice is 
not there to reflect the energy.  Link (full text): 
http://tomix.homelinux.org/~thomas/eth/8_semester/master_seminar_atmosphere_and_climate_I_ss_200
7/unterlagen/papers/augustin_colman__lake_superior.pdf  
News Article Link: http://www.sciencedaily.com/releases/2007/03/070322110147.htm  
 
Isard, S. A., R. J. Schaetzl, et al. (2007). “Soils cool as climate warms in the Great Lakes Region: 1951-2000.” 
Annals of the Association of American Geographers 97(3): 467-476. 

The authors of this article used data from a fifty year time period to investigate temperature trends 
across the Great Lakes Region. While they did not report significant air temperature increases, they did report 
a significant drop in soil temperatures. Their explanation for this trend is the fact that thinner snow packs 
resulting from less lake effect snow do not insulate heat as well as normal wintertime snow packs in the Great 
Lakes Region.  As a result, soils “release heat to the atmosphere faster, and more completely, thereby cooling 
to a great extent”.  Though the authors seem to suggest that the decrease is due to slow climate change 
causing fewer snowstorms, they acknowledge spatial patterns that they are unable to describe, signifying an 
uncertainty in the cause of their results.  Link: 
http://www.informaworld.com/smpp/content~db=all~content=a788942718 
 
Lofgren, B. M., F. H. Quinn, et al. (2002). “Evaluation of potential impacts on Great Lakes water resources 
based on climate scenarios of two GCMs.” Journal of Great Lakes Research 28(4): 537-554. 

This study produces a range of lake level predictions for 2090 (+.35 m, and -1.38 m on Lake 
Michigan and Lake Huron), based on two different climate models. The author notes that precipitation and 
air temperature are driving factors. Another noteworthy finding in this publication is that one model indicated 
that most of Lake Erie would be almost entirely ice-free through each of its winters by 2090.  Link: 
http://www.glerl.noaa.gov/pubs/fulltext/2002/20020020.pdf  
 
 
Tourism 
 
Dickenson, J.E, Derek Robbins, Less Lumsdon (2010).  “ Holiday travel discourses and climate change.”  
Journal of Transport Geography 18: 482-489. 

Paper explores “slow travel” (alternative to air and car travel where people travel to destinations 
more slowly over- land and travel less distance), through interviews with slow and non-slow travelers.  The 
analysis explores the discourses used by both slow and non-slow travellers to justify modal choice in relation 
to climate change.  The paper concludes with some recommendations for the development of slow travel as a 
tourism adaptation strategy for a lower carbon future. 
 
Huntly, Melinda (2009).  “Climate Change and Great Lakes Tourism:  Recommendations for research, 
education, and outreach.”  Ohio State University Sea Grant Extension. 

http://tomix.homelinux.org/~thomas/eth/8_semester/master_seminar_atmosphere_and_climate_I_ss_2007/unterlagen/papers/augustin_colman__lake_superior.pdf
http://tomix.homelinux.org/~thomas/eth/8_semester/master_seminar_atmosphere_and_climate_I_ss_2007/unterlagen/papers/augustin_colman__lake_superior.pdf
http://www.sciencedaily.com/releases/2007/03/070322110147.htm
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Grey literature examining impacts of climate change on tourism as well as tourism related adaptation 
and mitigation strategies.  Recommends areas for research, education, and outreach.  Not published or peer 
reviewed. 
 
Wietze, L., Richard S. J. Tol (2002).  “Impact of Climate on Tourist Demand.”  Climate Change 55: 429-449. 

This paper identifies optimal level of temperature for Dutch tourists, at travel destination for 
different tourists and different tourist activities. Given the optimal temperature preference identified, states 
that under a scenario of gradual warming, tourists would spend their holidays in different places than they 
currently do.  
 
 
Weather 
 
Desai, A. R., J. A. Austin, V. Bennington, and G. A. McKinley. 2009. Stronger winds over a large lake in 
response to weakening air-to-lake temperature gradient. Nature 
Geosciences:http://dx.doi.org/10.1038/ngeo1693. 
 
Patz, J. A., S. J. Vavrus, et al. (2008). “Climate change and waterborne disease risk in the Great Lakes Region 
of the U.S.” American journal of preventive medicine 35(5): 451-458. 

This article describes a potential impact of more extreme weather events in the Great Lakes Region 
due to climate change – waterborne illnesses. The authors draw inferences from IPCC models predicting 
precipitation events 10-40% stronger than today, claiming that sewage overflow events will increase by 50-
120% by the end of the century. They foresee negative impacts on drinking water and recreation around the 
Great Lakes. 
Link (full text): http://www.sage.wisc.edu/pubs/articles/M-Z/patz/patzetalAJPM08.pdf 
 
Kunkel, K. E., N. E. Westcott, et al. (2002). “Assessment of potential effects of climate change on heavy 
lake-effect snowstorms near Lake Erie; The potential impacts of climate change in the Great Lakes Region.” 
Journal of Great Lakes Research 28(4): 521-536. 

Through an analysis of precipitation patterns over 50 years, these researchers determined that six 
factors contribute to heavy lake-effect snowstorms. According to their results from two general circulation 
models, the frequency of these storms in the Lake Erie Snowbelt may decrease due to climate change. They 
stated that the results were driven by the models’ expectations for warmer temperatures that will be out of the 
range required for lake effect snow events, potentially replacing them with large rain events.  Link: 
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-
4&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=100339433
1&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8e1
6b914c5ab7743f3cb9b86886438ca  
 
Sousounis, P. J. and E. K. Grover (2002). “Potential Future Weather Patterns over the Great Lakes Region.” 
Journal of Great Lakes Research 28(4): 496-520. 

The authors of this study compare predictions from two general circulation models to present 
atmospheric conditions in the Great Lakes Region. These models predict extensive change by the end of the 
century, including, an increase in the number of and intensity of warm fronts and more annual precipitation 
from (mostly due to the increase in heavy precipitation events caused by these fronts) as well. They also 
indicate an increase in the number of very hot days and a decrease in the number of very cold days,. 
Contractions in the results of the two models exist, and the authors suggest that more sensitive studies using 
the models are needed. Link: http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-
4VJ59FT-
3&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=100339816
6&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=eaf1
1358a67a45b9de434552659ad0d7 

http://dx.doi.org/10.1038/ngeo1693
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-4&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1003394331&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8e16b914c5a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-4&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1003394331&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8e16b914c5a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-4&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1003394331&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8e16b914c5a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-4&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1003394331&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8e16b914c5a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-3&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1003398166&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=eaf11358a67
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-3&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1003398166&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=eaf11358a67
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-3&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1003398166&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=eaf11358a67
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-3&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1003398166&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=eaf11358a67
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VJ59FT-3&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1003398166&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=eaf11358a67
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General Resources 
 
Climate Literacy: The Essential Principles of Climate Sciences: A guide for individuals and communities. U.S. 
Global Change Research Program. Washington, D.C., 2009. 

“Presents information that is deemed important to know and understand about earth’s climate, 
impacts of climate change and approaches to adaptation or mitigation. The guide aims to promote greater 
climate science literacy by providing an educational framework of principles and concepts.” The guide can 
serve educators and community members who want to communicate climate science to a lay audience. 
 
Global Climate Change impacts in the United States, Thomas R. Karl, Jerry M. Melillo, and Thomas C. 
Peterson, (eds.). Cambridge University Press, 2009. 

“This report summarizes the science of climate change and the impacts of climate change on the 
United States now and in the future. Based on results of the U.S. Global Change Research Program, and 
integrates those results with related research from around the world. Authoritative scientific report with the 
goals of informing public and private decision making at all levels.” 
 
IPCC, 2001: Summary for Policymakers. In: Climate Change 2007: The Physical Science Basis. Contribution of 
Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change [Soloman, S., D. 
Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.)]. Cambridge 
University Press, Cambridge, United Kingdom and New York, NY, USA. 

“Describes progress in understanding of human and natural drivers of climate change, observed 
change, climate process and attribution, and estimates of projected future climate change.” 
 
 
Additional References from Climate Impacts Slides from Climate Ready Great Lakes 
 
Austin, J.A. and S.M. Colman. 2008. A century of temperature variability in Lake Superior. Limnol. Oceanogr. 
53, 2724–273. www.aslo.org/lo/pdf/vol_53/issue_6/2724.pdf 
 
Austin, J.A. and S.M. Colman. 2007. Lake Superior summer water temperatures are increasing more rapidly 
than regional air temperatures: A positive ice-albedo feedback, Geophys. Res. Lett., 34, L06604, 
doi:10.1029/2006GL029021. www.agu.org/pubs/crossref/2007/2006GL029021.shtml 
 
Great Lakes Needs Assessment Ports and Navigation. Final Draft Interim Report August 18, 2006. Great 
Lakes Commission and NOAA/ Coastal Services Center. 
Available at: <http://www.glc.org/regionalneeds/> 
Hegerl, G. C., F. W. Zwiers, and P. A. Stott, and V. V. Kharin, 2004: Detectability of anthro- pogenic 
changes in temperature and precipitation extremes. J. Climate, 17, 3683–3700. 
 
Preparing for Climate Change: A Guidebook for Local, Regional and State Governments. 
http://www.cses.washington.edu/db/pdf/snoveretalgb574.pdf  
 
Report on Great Lakes Beach Health Research Needs Workshop of November, 4, 2005. Great Lakes Beach 
Association in cooperation with National Oceanic and Atmospheric Association, United States 
Environmental Protection Agency, and US Geological Survey 
 
Ricklefs, R. E.  2008.  The Economy of Nature, 6th Edition.  W. H. Freeman and Co. 
 
Savonis, Michael J., Burkett, Virginia R., and Joanne R. Potter. (coordinating authors) March 2008. “Impacts 
of Climate Change and Variability on Transportation Systems and 
Infrastructure: Gulf Coast Study, Phase I.” U.S. Climate Change Science Program Synthesis and Assessment 
Product 4.7: Report by the U.S. Climate Change Science 

http://www.aslo.org/lo/pdf/vol_53/issue_6/2724.pdf
http://www.agu.org/pubs/crossref/2007/2006GL029021.shtml
http://www.glc.org/regionalneeds/
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Program and the Subcommittee on Global Change Research 
 
Shiliang Wu, Loretta J. Mickley, Eric M. Leibensperger, Daniel J. Jacob, David Rind, 
and David G. Streets, “Effects of 2000–2050 global change on ozone air quality in the United States,” 
JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 113, D06302, doi:10.1029/2007JD008917, 2008.) 
 
Sturtevant, Rochelle. 2004. “Great Lakes Ecological Forecasting Needs Assessment.” NOAA Technical 
Memorandum GLERL-131. Great Lakes Environmental Research Laboratory: Ann Arbor, MI. 
 
Transportation Research Board Special Report 290. 2008. “The Potential Impact of Climate Change on U.S. 
Transportation.” Transportation Research Board: Washington, DC 
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Needs Assessments 
 
Interagency Climate Change Adaptation Task Force March 16, 2010. Progress Report of the Interagency 
Climate Change Adaptation Task Force. Available at: 
http://www.whitehouse.gov/sites/default/files/microsites/ceq/20100315-interagency-adaptationprogress-
report.pdf 

White paper describing status and capacity of the U.S. to adapt to a changing climate. Adaptation and 
resilience key themes. Outlines goals of task force in developing a national adaptation strategy due for report 
to the President in Fall 2010 required by Executive Order 13514. 
 
Desotelle Consulting et al. 2006. Great Lakes Needs Assessment: Issue Area: Coastal Community 
Development. Report produced for the Great Lakes Commission and NOAACoastal Services Center: 
Charleston, SC. Available at: 
http://glc.org/regionalneeds/documents/FinalCCDNeedsAssessmentJuly2006.pdf 

NOAA model twelve step needs assessment. Rubric of Regional, State, and Local target audience; 
need for in-depth interviews with end user of programs. 
 
MRAG Americas. Feb 2009. Trends in Resource Management Needs and Issues: a Literature Review. Report 
submitted to the NOAA Coastal Services Center: Charleston, SC. Available at: 
<http://www.csc.noaa.gov/needsassesments/Coastal_Literature_Review.pdf> 

Literature review of coastal and resource management issues and needs. Review of surveys, needs 
assessments, and other publications. Centers on theme areas of Coastal and Ocean planning, Coastal 
Conservation, and Hazard Resilience. Found the most thorough method of data collection is a stepped 
approach similar to the NOAA Needs Assessment steps. Recommends interviews, focus groups, and surveys 
for robust data collection. 
 
MRAG Americas. April 2009. A Systematic Review of the Needs and Issues of the U.S. Coastal Resource 
Management Community: A Qualitative Meta-Analysis. Report submitted to the NOAA Coastal Services 
Center: Charleston, SC. Available at http://www.csc.noaa.gov/needsassesments/Coastal_Meta_Analysis.pdf 

Needs assessed on main themes of Coastal Conservation, Coastal and Ocean Planning,and Hazards 
Resilience. Covers all coastal U.S., including Great Lakes region. Web-based surveys reduce response time 
commitments and likely increased participation. Coastal management community well-represented in data but 
limited for regional ocean observing system community. 
 
National Oceanic and Atmospheric Administration (NOAA) Coastal Services Center. 2008. Summary Report 
for the Coastal Ecosystem-Based Management Course Needs Assessment.NOAA/CSC/RPT 08-01. 
Charleston, SC: NOAA Coastal Services Center. 
Available at: 
<http://www.csc.noaa.gov/needsassesments/(Economica%20Based%20Management)%20CSC% 
20EBM%20Training%20Needs%20Assessment_final.pdf> 

Survey of 254 professionals in U.S. coastal regions regarding ecosystem based Management 
knowledge and tools to evaluate needs for training programs. Found roughly 80% respondents involved 
stakeholders in collaborative process often, and would welcome training that improved skills in this area. 
 
Safford, T., Thompson, J., and P. Scholz. 2005. Storm Surge Tools and Information: A User Needs 
Assessment. NOAA Coastal Services Center: Charleston, SC. Available at: 
<http://www.csc.noaa.gov/needsassesments/(Storm%20Surge)%20finalstormsurgereport.pdf> 

Storm surges in coastal areas needs assessment for coastal managers. Three phase data collection 
method includes interviews with professionals, on-line questionnaires, and focus groups. Storm preparedness 
needs in salty coast regions also relevant to Great Lakes region. 
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Angell, C. 2008. Needs Assessment Data Summary: Climate Training Topics. Coastal Training Program, 
Washington. Survey results available at: 
<http://www.surveymonkey.com/sr.aspx?sm=1Ojr0TH7ZyTcrekrECDkWrykP4ETjgHL6uOuMo_2fssFE
_3d> 

Survey of 209 professionals in Washington State regarding climate change issues and relevance to job 
position and level of management. Survey data very useful to inform audience characterization and profile, as 
well as potential ‘invisible’ target audiences. Tribbia, John and Susanne C. Moser. 2008. More than 
information: what coastal managers need to plan for climate change. Environmental Science & Policy 11 March 
(2008):315-328. 
 
Keywords: Climate change, Sea-level rise, Coastal impacts, Coastal zone management, Information needs, and 
Boundary organization. Interview and survey research of managers and policy-makers in California. 
Recommendations of how inform and design science based tools to assist in climate change adaptation 
decisions. 
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Climate Vulnerability and Risk Assessments 
 
Climate Vulnerability Assessment 
 
Adapting to Climate Change: A Planning Guide for State Coastal Managers 
National Oceanic and Atmospheric Administration Office of Ocean and Coastal Resource Management 
(Working Draft March 2010)  
 Chapter 4 describes the elements of a vulnerability assessment--including exposure, impacts, potential 
losses, adaptive capacity, and information regarding tools and data sources for such assessments. 
 
Adger, N. "Vulnerability." Global Environmental Change. Vol. 16. No 3. 268-281. Aug. 2006. 
 This paper reviews research traditions of vulnerability to environmental change and the challenges for 
present vulnerability research in integrating with the domains of resilience and adaptation. Vulnerability is the 
state of susceptibility to harm from exposure to stresses associated with environmental and social change and 
from the absence of capacity to adapt. Antecedent traditions include theories of vulnerability as entitlement 
failure and theories of hazard. Each of these areas has contributed to present formulations of vulnerability to 
environmental change as a characteristic of social-ecological systems linked to resilience. Research on 
vulnerability to the impacts of climate change spans all the antecedent and successor traditions. The 
challenges for vulnerability research are to develop robust and credible measures, to incorporate diverse 
methods that include perceptions of risk and vulnerability, and to incorporate governance research on the 
mechanisms that mediate vulnerability and promote adaptive action and resilience. These challenges are 
common to the domains of vulnerability, adaptation and resilience and form common ground for consilience 
and integration. 
 
Chicago Climate Action Plan 
 The city has a plan for mitigating its impact on climate change that also includes plans for adaptation. 
Within this, there is data on how to calculate risks, which can be used to determine the most effective ways to 
allocate resources. A risk is scored based on its likelihood and the magnitude of its consequence. The impacts 
are divided into categories such as Water, Health, Ecosystems, and Infrastructure, each of which has 
subcategories. Each identified risk is scored individually, and the various impacts divided into high, medium, 
low risk classifications. Then the study provides a rough time frame in which people would start to 
experience thee impacts. This allows the city to prioritize its adaptation plans. 
www.chicagoclimateaction.org/filebin/pdf/Chicago_Quick_Guide_to_Adaptation.pdf 
 
Facing Hazards and Disasters: Understanding Human Dimensions 
Committee on Disaster Research in the Social Sciences: Future Challenges and Opportunities, National 
Research Council. Washington DC: The National Academies, 2006 
 Social science research conducted since the late 1970s has contributed greatly to society's ability to 
mitigate and adapt to natural, technological, and willful disasters. However, as evidenced by Hurricane 
Katrina, the Indian Ocean tsunami, the September 11, 2001 terrorist attacks on the United States, and other 
recent events, hazards and disaster research and its application could be improved greatly. In particular, more 
studies should be pursued that compare how the characteristics of different types of events—including 
predictability, forewarning, magnitude, and duration of impact—affect societal vulnerability and response. 
This book includes more than thirty recommendations for the hazards and disaster community. 
 
Informing Decisions in a Changing Climate. Panel on Strategies and Methods for Climate-Related Decision 
Support; National Research Council. Washington DC: The National Academies Press, 2009. 
 Informing Decisions in a Changing Climate examines the growing need for climate-related decision support--
that is, organized efforts to produce, disseminate, and facilitate the use of data and information in order to 
improve the quality and efficacy of climate-related decisions. Drawing on evidence from past efforts to 
organize science for improved decision making, it develops guidance for government agencies and other 

http://www.chicagoclimateaction.org/filebin/pdf/Chicago_Quick_Guide_to_Adaptation.pdf
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institutions that will provide or use information for coping with climate change. This volume provides critical 
analysis of interest to agencies at every level, as well as private organizations that will have to cope with the 
world's changing climate. 
 
Schneider, S. H., S. Semenov, A. Patwardhan, I. Burton, C. H. D. Magadza, M. Oppenheimer, A. B. Pittock, 
A. Rahman, J. B. Smith, A. Suarez, and F. Yamin. 2007. "Assessing key vulnerabilities and the risk from 
climate change."  In M. L. Parry, O. F. Canziani, J. P. Palutikof, P. J. van der Linden, and C. E. Hanson, 
editors. Climate Change 2007:  Impacts, Adaptation and Vulnerability. Pages 779-810. Contribution of Working 
Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge 
University Press, Cambridge, UK.    
www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-wg2-chapter19.pdf 
 This chapter of the IPCC report focuses on risk and vulnerability assessment. It identifies seven 
criteria from the literature that may be used to identify key vulnerabilities, and then describes some potential 
key vulnerabilities identified using these criteria. The criteria are: magnitude of impacts; timing of impacts; 
persistence and reversibility of impacts; likelihood (estimates of uncertainty) of impacts and vulnerabilities 
and confidence in those estimates; potential for adaptation; distributional aspects of impacts and 
vulnerabilities; and importance of the system(s) at risk. 
 
B. Smit, B. and J. Wandel. "Adaptation, adaptive capacity and vulnerability." Global Environmental Change 16 
(2006) (3), pp. 282–292. 

Abstract: This paper reviews the concept of adaptation of human communities to global changes, 
especially climate change, in the context of adaptive capacity and vulnerability. It focuses on scholarship that 
contributes to practical implementation of adaptations at the community scale. In numerous social science 
fields, adaptations are considered as responses to risks associated with the interaction of environmental 
hazards and human vulnerability or adaptive capacity. In the climate change field, adaptation analyses have 
been undertaken for several distinct purposes. Impact assessments assume adaptations to estimate damages to 
longer-term climate scenarios with and without adjustments. Evaluations of specified adaptation options aim 
to identify preferred measures. Vulnerability indices seek to provide relative vulnerability scores for countries, 
regions or communities. The main purpose of participatory vulnerability assessments is to identify adaptation 
strategies that are feasible and practical in communities. The distinctive features of adaptation analyses with 
this purpose are outlined, and common elements of this approach are described. Practical adaptation 
initiatives tend to focus on risks that are already problematic, climate is considered together with other 
environmental and social stresses, and adaptations are mostly integrated or mainstreamed into other resource 
management, disaster preparedness and sustainable development programs.  
Using HAZUS-MH for Risk Assessment: How-To Guide. FEMA Publication 433. This How-To Guide is 
designed to help users prepare standardized, scientifically based risk assessments with the Hazards U.S. Multi-
Hazard (HAZUS-MH) software.  
 
 
Heat Vulnerability 
 
Reid, Colleen E., O'Neill, Marie S., Gronlund, Carina J., Brines, Shannon J., Brown, Daniel G., Diez-Roux, 
Ana V., Schwartz, Joel. "Mapping Community Determinants of Heat Vulnerability." Environmental Health 
Perspectives. Vol. 117. No. 11: 1730-1736. NOV 2009 

This article describes how evidence that heat waves can result in both increased deaths and illness is 
substantial, and concern over this issue is rising because of climate change. It argues that adverse health 
impacts from heat waves can be avoided, and epidemiologic studies have identified specific population and 
community characteristics that mark vulnerability to heat waves. The authors state that their objectives are to 
situate vulnerability to heat in geographic space and identify potential areas for intervention and further 
research. 
 
 



C -16 Appendix C 

Biodiversity and Species Vulnerability 
 
Great Lakes Coastal Wetland Communities: vulnerabilities to climate change and responses to adaptation strategies. 
Environment Canada: Ottawa, ON. 2006 
 A collaborative research project was undertaken to assess the vulnerability of selected wetlands on 
Lake Ontario (Presqu'ile Bay, Hay Bay, Lynde Creek, and South Bay wetlands), Lake Erie (Long Point, 
Turkey Point, Dunnville, and Rondeau wetlands), and Lake St. Clair (Mitchell's Bay) to climate change. The 
integrated assessment utilized literature reviews, field surveys, stakeholder engagement, and modeling to 
explore responses of Great Lakes coastal wetland communities (wetland vegetation and associated wetland 
dependent birds and fishes) to historical and projected water level changes, and human-directed adaptations 
to changing water levels - infrastructure (lake regulation and dyking) and land use policy - to maintain 
ecosystem functions and values. 
 
Doka, S.E., C.N. Bakelaar, and L.D. Bouvier. Implications of climate change for coastal fishes and habitats. Annual 
Conference on Great Lakes Research. Vol. 49, 2006. 
 The objectives of this project were two-fold. One, to predict the biotic response of fish guilds to 
habitat changes that result from anticipated water levels and temperatures after 50 years of climate change. 
Two, to assess the fish response in wetlands after adaptation strategies (such as water level regulation by dams 
and dyking) are implemented. We assessed probable changes in fish habitat availability and suitability, 
including changes in wetland vegetation, for nearshore fish assemblages under different climate change 
scenarios. A fish habitat supply analysis for different thermal guilds was conducted that suggested different 
guilds may be limited in the future. Also, proposed water regulation schemes and dyking were evaluated in 
selected wetlands of the lower Great Lakes. In addition, the vulnerability of current fish assemblages in 
coastal wetlands was assessed. Results indicated that site- specific responses can vary but productive coastal 
habitats will decrease under future low water level conditions, especially. Proactive adaptation strategies will 
be discussed in light of projected nearshore changes and vulnerabilities of species. 
 
Hebb, A.J., L.D. Mortsch and P.J. Deadman. Vulnerability of Great Lakes Coastal Wetland Vegetation Communities 
to Water Level Fluctuations. Annual Conference on Great Lakes Research. Vol. 49, 2006. 
 Projected lake level changes from climate change assessments were applied to a rule based wetland 
vegetation response model to assess the potential effects of climate change on wetland vegetation 
communities in eight wetlands on Lakes Ontario and Erie. The rule-based model was developed in a GIS to 
simulate wetland vegetation response to water level fluctuations based on water depth, duration of hydrologic 
condition, and the tolerance ranges of wetland vegetation to water level conditions. Water level change fields 
from four climate change scenarios were applied to the historical water level time series. The response model 
was used to simulate wetland vegetation distribution and abundance with a changed climate for a low and 
high initialization of water level condition. The modeled climate change affected wetland vegetation 
communities were compared to base case conditions to calculate changes in the wetland and assess climate 
change effects. As water levels declined, all wetlands experienced a decrease in open water and an increase in 
meadow marsh and treed/shrub vegetation. The hydrogeomorphic form of the wetland and initial water level 
condition were important in influencing community outcomes. 
 
Meyer, S., M. Galloway, G. Grabas, J. Ingram. "Vulnerability of wetland plant communities in Great Lakes coastal 
wetlands to climate-induced hydrological change"  
 
Great Lakes coastal wetland communities: vulnerabilities to climate change and response to adaptation strategies. Pp. 21-36. 
2006 
 The hydrological vulnerability of selected wetland plant species/communities in coastal wetlands on 
the lower Great Lakes based on a number of environmental preferences, life history traits, and population 
parameters is reviewed. A hydrological vulnerability index is used to compare the vulnerability of coastal 
wetland plants to climate-induced hydrologic change. 
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Mortsch, L.D. "Assessing the impact of climate change on the Great Lakes shoreline wetlands." Climatic 
Change Vol. 40, no. 2, pp. 391-416. Oct 1998. 
 Great Lakes shoreline wetlands are adapted to a variable water supply. They require the disturbance 
of water level fluctuations to maintain their productivity. However, the magnitude and rate of climate change 
could alter the hydrology of the Great Lakes and affect wetland ecosystems. Wetlands would have to adjust to 
a new pattern of water level fluctuations; the timing, duration, and range of these fluctuations are critical to 
the wetland ecosystem response. Two "what if" scenarios: (1) an increased frequency and duration of low 
water levels and (2) a changed temporal distribution and amplitude of seasonal water levels were developed to 
assess the sensitivity of shoreline wetlands to climate change. Wetland functions and values such as wildlife, 
waterfowl and fish habitat, water quality, areal extent, and vegetation diversity are affected by these scenarios. 
Key wetlands are at risk, particularly those that are impeded from adapting to the new water level conditions 
by man-made structures or geomorphic conditions. Wetland remediation, protection and enhancement 
policies and programs must consider climate change as an additional stressor of wetlands. 
 
Williams, S. E., L. P. Shoo, J. L. Isaac, A. A. Hoffmann, and G. Langham. "Towards an integrated framework 
for assessing the vulnerability of species to climate change." PLoS Biology 6:2621-2626. Dec. 2008 
 The authors' goal is a complete working framework for assessing the vulnerability of species that 
explicitly links: the various components of biotic vulnerability; the regional and local factors determining 
exposure to climatic change; the potential for both evolutionary and ecological responses, resilience, and 
active management to mediate the final realized impacts; and the potential for feedback effects. Such a 
framework would integrate and guide thought, research programs, and policy in the biodiversity/climate 
change arena and allow significant gaps in knowledge to be clearly identified. They present a conceptual 
framework that addresses these challenges.  
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Adaptation 
 
National and Regional Adaptation Resources 
 
Adger, W. N., N. W. Arnell, and E. L.Tompkins. "Successful adaptation to climate change across scales." 
Global Environmental Change 15:77-86. 2005 
Abstract. Climate change impacts and responses are presently observed in physical and ecological systems. 
Adaptation to these impacts is increasingly being observed in both physical and ecological systems as well as 
in human adjustments to resource availability and risk at different spatial and societal scales. We review the 
nature of adaptation and the implications of different spatial scales for these processes. We outline a set of 
normative evaluative criteria for judging the success of adaptations at different scales. We argue that elements 
of effectiveness, efficiency, equity and legitimacy are important in judging success in terms of the 
sustainability of development pathways into an uncertain future. We further argue that each of these elements 
of decision-making is implicit within presently formulated scenarios of socio-economic futures of both 
emission trajectories and adaptation, though with different weighting. The process by which adaptations are 
to be judged at different scales will involve new and challenging institutional processes. 
 
Center for Science in the Earth System (The Climate Impacts Group), King County, Washington, and ICLEI 
Local Governments for Sustainability. Preparing for Climate Change: A Guidebook for Local, Regional, and State 
Governments.  www.cses.washington.edu/db/pdf/snoveretalgb574.pdf 
 Practical information on why and how governing bodies can prepare for climate change. This includes 
ideas about how to build public support, how to collect necessary data, do vulnerability assessments, evaluate 
tools, establish benchmarks and measure progress. 
 
National Oceanic and Atmospheric Administration (NOAA). 2010. Adapting to Climate Change: A Planning 
Guide for State Coastal Managers. NOAA Office of Ocean and Coastal Resource Management. 
http://coastalmanagement.noaa.gov/climate/adaptation.html 
 This guide describes the steps that make up a planning process and measures that can be incorporated 
into an adaptation plan. Although geared toward state-level managers, the information is applicable for 
community-level planning as well. It includes numerous case studies of adaptation strategies, information on 
regulatory incentives for managing implementation, and funding resources. The text notes that climate change 
impacts are not separate from existing coastal management issues and emphasizes the benefits of 
incorporating adaptation into existing sustainability and hazard planning. 
 
National Research Council. Informing Decisions in a Changing Climate. Panel on Strategies and Methods for 
Climate-Related Decision Support. 2009. 
This PDF is available from the National Academies Press at: http://www.nap.edu/catalog/12626.html 
 In response to a growing demand from leaders in both the public and private sectors for information 
and more effective ways to support climate-related decisions, this report sets forth the foundations for 
improved decision support with a set of principles and a framework for decision support processes that 
include information, strategies, and methods. Meeting the nation’s decision support needs will require 
involvement of organizations across the country. Leadership from the federal government will be essential. 
The report concludes that the federal government’s efforts should be undertaken through a new integrated, 
interagency initiative with both service and research elements. The panel offers nine recommendations (see 
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Summary pp. 2ff) to facilitate effective development of climate-related decision support capabilities across 
many levels of governments and the private sector in our nation. It stresses the importance of regional 
management and cites the core principles that characterize effective decision support in such areas as public 
health, natural resource management, and environmental risk management as applicable to informing 
decisions about responses to climate change.  
 
Tang,  Zhenghong, Samuel D. Brody, Courtney Quinn, Liang Chang, and Ting Wei. "Moving from agenda 
to action: evaluating local climate change action plans." Journal of Environmental Planning and Management, 
Volume 53, Issue 1 January 2010. Pp. 41-62 

Climate change is conventionally recognized as a large-scale issue resolved through regional or 
national policy initiatives. However, little research has been done to directly evaluate local climate change 
action plans. This study examines 40 recently adopted local climate change action plans in the US and 
analyses how well they recognize the concepts of climate change and prepare for climate change mitigation 
and adaptation. The results indicate that local climate change action plans have a high level of ‘awareness’, 
moderate ‘analysis capabilities’ for climate change, and relatively limited ‘action approaches’ for climate 
change mitigation. The study also identifies specific factors influencing the quality of these local jurisdictional 
plans. Finally, it provides policy recommendations to improve planning for climate change at the local level. 
Keywords: climate change; local jurisdiction; action plan; quality 
UK Climate Impacts. www.ukcip.org.uk/index.php 
 UK Climate Impacts Program website. Could be a model for aspects of the adaptation module. Has a 
"Wizard" to assess vulnerability and help set up a plan. 
 
USAID. Adapting to Coastal Climate Change: A Guidebook for Development Planners. 
www.usaid.gov/our_work/crosscutting_programswater/docs/coastal_adaptation/adapting_to_coastal_clima
te_change.pdf 
 
 
Great Lakes Adaptation Information 
Bamberger, E., K. Parlee, and B. Mehdi. Adapting to Climate Change Impacts on the Great Lakes Watershed: A 
summary of knowledge gaps, barriers, and priority research needs. C-CIARN Ontario, Laurentian University, Ramsey 
Lake Road, Sudbury, ON, P3E 2C6 
 The Canadian Climate Impacts and Adaptation Research Network (C-CIARN) is a national network 
that facilitates the generation of new climate change knowledge by linking researchers with decision-makers 
to address key issues. Part of C-CIARN's mandate is to identify current impacts and adaptation strategies, and 
assist in the development of appropriate adaptation measures for the future. A series of national and regional 
workshops have identified issues, outlined current adaptation strategies and discussed results from research 
projects and case studies that address climate change impacts in the Great Lakes watershed. Topics covered 
include impacts on water quality and quantity, fluctuating water levels, navigability, biodiversity, municipal 
water intake infrastructure, coastal erosion and shoreline stability, tourism, recreation, hydropower, and 
jurisdictional/legal issues. Ensuing discussions have resulted in the identification of knowledge gaps that 
create barriers for developing appropriate adaptation strategies to these climate change impacts. These 
knowledge gaps form the basis for a climate change research agenda relevant to the Great Lakes watershed. 
(search CSA Illumina: cc, adaptation, GL) 
 
Chiottl, Q., & Lavender, B. "Ontario." Chapter 6 in D.S. Lemmen, F.J. Warren, J. LaCroix, J. and E. Bush, 

http://www.informaworld.com/smpp/title~db=all~content=t713429786
http://www.informaworld.com/smpp/title~db=all~content=t713429786~tab=issueslist~branches=53#v53
http://www.informaworld.com/smpp/title~db=all~content=g918301722
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editors. From Impacts to Adaptation: Canada in a Changing Climate 2007. Ottawa, ON. Government of Canada. 
2008 

The authors spend most of the chapter talking about impacts of climate change, but toward the end 
they assess adaptation  possibilities. They suggest that Ontario has the ability to adapt based on a variety of 
indicators, such as economic wealth, technology, information and skills, infrastructure, institutions, social 
capital and equity. However, "this capacity is not uniform across subregions and sectors. Adaptation is 
starting to occur in Ontario. For example, climate change has been incorporated into some long-term 
planning and decision-making, most notably by some conservation authorities (e.g. for storm-water 
management) and public health departments (e.g. with heat-health alert systems). Opportunities exist for 
mainstreaming adaptation to climate change into decision-making through, for example, the Clean Water Act, 
and other legislation, regulations or planned activities that relate to, among other things, infrastructure 
renewal programs, low-water response programs and growth strategies." 
 
De Loe, R., R. Kreutzwiser, and L. Moraru.  "Adaptation options for the near term: climate change and the 
Canadian water sector." Global Environmental Change, Part A: Human and Policy Dimensions. Vol. 11, no. 3, pp. 
231-245. Oct 2001. 
 Climate change poses significant challenges for the Canadian water sector. This paper discusses 
issues relating to the selection of proactive, planned adaptation measures for the near term (next decade). A 
set of selection criteria is offered, and these are used in three cases to illustrate how stakeholders can identify 
measures appropriate for the near term. Cases include municipal water supply in the Grand River basin, 
Ontario; irrigation in southern Alberta; and commercial navigation on the Great Lakes. In all three cases, it is 
possible to identify adaptations to climate change that also represent appropriate responses to existing 
conditions; these should be pursued first. 
 
De Loee, R.C. and R. Kreutzwiser.  Climate Variability, Climate Change and Water Resource Management in 
the Great Lakes. Department of Geography, University of Guelph, Guelph, Ontario, N1G 2W1, Canada 
 Water managers always have had to cope with climate variability. All water management practices are, 
to some extent, a response to natural hydrologic variability. Climate change poses a different kind of problem. 
Adaptation to climate change in water resource management will involve using the kinds of practices and 
activities currently being used. However, it remains unclear whether or not practices and activities designed 
with historical climate variability will be able to cope with future variability caused by atmospheric warming. 
This paper examines the question of adaptation to climate change in the context of Canadian water resources 
management, emphasizing issues in the context of the Great Lakes, an important binational water resource. 
 
Doering, Otto, M. Habeck, et al. "Mitigation Strategies and Unforeseen Consequences: A Systematic 
Assessment of the Adaptation of Upper Midwest Agriculture to Future Climate Change." World Resource 
Review. Vol. 9, no. 4, 447 p. Dec 1997. 
 The importance of agriculture to the Midwestern US Great Lakes states is indicated by the land-use 
pattern of the region: 52% of all land in the fives states is used for crops and pasture. Changes in regional 
climate will necessitate a change in these land-use patterns. While little can be expected between now and 
2050 to mitigate potential climate change, adaptations are expected, which may be counter-intuitive and 
possibly have unforeseen consequences. An integrated assessment is presented of this adaptation, using 
simulation of the impacts of global change on crop production, estimates of the efficiency of new 
technologies, and modeling of the decision processes that would likely drive adaptation by farmers. The 
simulation and modeling procedures used are detailed. The focus is on early corn planting as an adaptive 
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strategy. The simulation results suggest an increase in double cropped wheat in areas north of those where it 
is now common, and corn planted earlier than it is now. The use of early corn, however, carries with it the 
risk of late-spring freezes, which would necessitate replanting. The value of a frost-resistant corn variety could 
be quite substantial. 
 
Mortsch, L., J. Ingram, A. Hebb, and S. Doka, editors. 2006. Great Lakes Coastal Wetland Communities:  
Vulnerability to Climate Change and Adaptation Strategies.  Final Report submitted to the Climate Change Impacts 
and Adaptation Program, Natural Resources Canada. Environment Canada and the Department of Fisheries 
and Oceans, Toronto, Ontario. 
 This report describes probable impacts of climate change on great Lakes ecosystems (vegetation, fish, 
and birds) based on computer modeling. It then evaluates possible adaptation scenarios. "Human adaptations 
to climate change involving coastal wetlands and lower water levels could take several forms – wetland 
dyking, large-scale water level regulation, and coastal land-use planning changes. Wetland modelling and 
stakeholder input for this project indicated that land use planning and policy actions that protect the natural 
processes which create wetlands and maintain their ability to adapt to varying water level conditions should 
be a high priority. Therefore, mechanisms are required to incorporate climate change trends and potential 
impacts information, such as projected changes in wetland distribution and functioning, into policy and 
planning at various levels of government. No examples were found on current land use planning or policy 
within the Great Lakes region that utilized human-directed adaptation to climate change to reduce impacts to 
Great Lakes coastal wetlands or any other natural coastal areas. Ten Planning Criteria and a Coastal Corridor 
Concept were developed as preliminary ideas proposed for the future protection of coastal areas and these 
concepts were discussed with stakeholders during the second year of the project. A limited development 
coastal corridor would help maintain the functioning of natural shoreline processes under a changing climate 
while also protecting property and potentially enhancing public access at low, long-term costs." 
 
wicci.wisc.edu/index.htm 
 Wisconsin's website for WICCI, the Wisconsin Initiative on Climate Change Impacts. WICCI "assesses 
and anticipates climate change impacts on specific Wisconsin natural resources, ecosystems and regions; 
evaluates potential effects on industry, agriculture, tourism and other human activities; and develops 
adaptation strategies that can be implemented by businesses, farmers, public health officials, municipalities, 
resource managers and other stakeholders." The working groups, drawn from staff at the DNR and the 
University of Wisconsin, provide information related to specific region. This includes general information on 
vulnerabilities and adaptations appropriate to each region.  
 
 
Community-level Adaptation Information 
Chicago Action Plan 
www.chicagoclimateaction.org/ 
 The city has a plan for mitigating its impact on climate change that also addresses adaptation. It 
includes information on the effects of climate change, current city initiatives, and actions that can be taken by 
businesses and residents. The site provides links to further data. 
 
New Hampshire Energy and Climate Collaborative. http://nhcollaborative.org/ 
 The New Hampshire Climate Action Plan includes both mitigation and adaptation in a holistic plan. 
The adaptation recommendations include strengthening protection for natural resources and building 
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ecosystem resilience. The proposal also recommends developing a coherent Adaptation Plan (in the future).  
One unusual feature of the New Hampshire plan is the recommended formation of a public/private 
partnership, the New Hampshire Energy and Climate Collaborative, to oversee and guide implementation. 
The primary purpose of the collaborative is to track and facilitate implementation of the plan’s 
recommendations and to report to the governor, legislature, and general public on progress toward achieving 
the desired outcomes.  
 
 
Flood Prevention 
“Case Study – A Cape Cod Community Prevents New Residences in Floodplains Lessons Learned from 
Chatham’s legally successful conservancy districts.” Town of Chatham, Storm Smart Coasts Factsheet  
http://www.mass.gov/czm/stormsmart/resources/stormsmart_chatham.pdf 
Homepage: http://www.mass.gov/czm/stormsmart/ 
 The website for Chatham, Mass, provides an overview of regulations and information intended to 
prevent flood damage. This includes practical information on how to interpret FIRM and FIS reports, what 
their limitations are, and what other data can supplement them. There are also suggestions for urban planning 
to develop master plans that consider changing risk levels and the importance of zoning for those potential 
changes. This includes planning to make infrastructure resilient and resistant to hazards. The city website 
provides a good model for long-term adaptation planning. 
 
ASCE. So, You Live Behind a Levee! http://content.asce.org/ASCELeveeGuide.html 
 The American Society of Civil Engineers' new public education booklet, So, You Live Behind a Levee!, 
describes the probability that levees will fail to protect people from floods and lists ways that people and 
communities can better protect themselves against future flood threats. The primary goal of the book seems 
to be increasing funding for levee improvements, and it lacks data on greenbelts or other alternatives to 
levees, but the text has good maps of the current levee systems, nice charts for communicating about flood 
risks, and some practical advice on preparation. 
 
FEMA. The 1993 Great Midwest Flood: Voices 10 years later. A 10th-Anniversary Anthology of Stories of 
Hardship and Triumph collected by the U.S. Department of Homeland Security Federal Emergency 
Management Agency May 2003. www.fema.gov/plan/prevent/bestpractices/Best_Practices-
Great_Midwest_Flood.shtm 
 This account of the 1993 flood and recovery has sections describing the floodplain management 
plans in midwestern states. It describes how Illinois has reduced costs of flood damage by restoring 
floodplains and controlling development. This includes purchasing properties and removing structures. In 
Austin, Minnesota, a flood-prone block of homes was relocated to higher ground. Arnold, Missouri, utilized a 
buy-out program to shift people out of the floodplain and return that area to green space. These programs 
not only save money and prevent human suffering, they increase the amount of parkland and improve the 
communities. 
 
FEMA publications: the following provide information on preventing flood damage: 
---Design Guide for Improving Critical Facility Safety from Flooding and High Winds: Providing Protection 
to People and Buildings, Federal Emergency Management Agency. 
www.fema.gov/library/viewRecord.do?id=2441 
 

http://www.mass.gov/czm/stormsmart/
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---Engineering Principles and Practices of Retrofitting Floodprone Residential Structures, Federal Emergency 
Management Agency, www.fema.gov/library/viewRecord.do?id=1645 
 
---Homeowner's Guide to Retrofitting: Six Ways to Protect Your House From Flooding, Federal Emergency 
Management Agency. www.fema.gov/library/viewRecord.do?id=1420 
 The Federal Emergency Management Agency (FEMA) has prepared this guide specifically for 
homeowners who want to know how to protect their homes from flooding. As a homeowner, you need clear 
information about the options available to you and straightforward guidance that will help you make 
decisions. This guide gives you both, in a form designed for readers who have little or no experience with 
flood protection methods or building construction techniques. 
 
University of North Carolina. Implementing Floodplain Land Acquisition Programs in Urban Localities, Center for 
Urban & Regional Studies. 
http://people.vanderbilt.edu/~james.c.fraser/publications/Floddplain%20Project%20Report.Final.pdf 
 
Snow Removal 
Buffalo, NY. www.ci.buffalo.ny.us/Home/City_Departments/EMS/SeasonalTransportationPlan 
 Buffalo's Seasonal Transportation Plan considers issues of emergency travel routes due to weather-
related road conditions that could be a model for other communities. This city also has one of the highest 
annual snowfalls in the Midwest due to "lake effect" snowfall patterns. After severe snowfalls caused 
problems in 2008, the city updated its plans for snow removal. These plans can be found at: 
www.bpdny.org/files/SnowRemovalExecutiveSummary.pdf 
 
 
Stormwater Management 
EPA. Technical Guidance on Implementing the Stormwater Runoff Requirements for Federal Projects under Section 438 of the 
Energy Independence and Security Act. www.epa.gov/owow/NPS/lid/section438/pdf/final_sec438_eisa.pdf 
 Stormwater runoff in urban areas is one of the leading sources of water pollution in the United 
States. Traditional urban areas typically include large areas of impervious surfaces such as roads, sidewalks 
and buildings. These impervious surfaces prevent rainwater from infiltrating into the ground, and as a result, 
stormwater runs off these urban areas at higher rates and volumes. These higher stormwater rates and 
volumes can cause increased flooding and erosion, and more pollution to surface waters, among other 
impacts. This text the technical guidance for following new stormwater runoff requirements. 
 
Green Infrastructure: Rain Gardens, etc 
EPA. Managing Wet Weather with Green Infrastructure. cfpub.epa.gov/npdes/home.cfm?program_id=298 
 This EPA website has links to examples of green infrastructure and design. It also advocates 
preservation and restoration of natural landscape features such as forests, floodplains, and wetlands, as critical 
components of stormwater infrastructure. 
 
EPA Reports on Water Resource Management and Protection: 
---Stormwater Program, U.S. Environmental Protection Agency, Office of Water. 
http://cfpub.epa.gov/npdes/home.cfm?program_id=6  
 
---Low Impact Development, U.S. Environmental Protection Agency, Office of Wetlands, Oceans, and 

http://www.bpdny.org/files/SnowRemovalExecutiveSummary.pdf
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Watersheds. www.epa.gov/nps/lid/ 
 
---U.S. Army Corps of Engineers Coastal Hydraulics Laboratory Web Site. http://chl.erdc.usace.army.mil/ 
 
---Water Quality Scorecard: Incorporating Green Infrastructure Practices at the Municipal, Neighborhood, 
and Site Scale. U.S. Environmental Protection Agency. www.epa.gov/smartgrowth/water_scorecard.htm 
 
Georgia. www.georgiaepd.org/Documents/CoastalStormwaterSupplement.html 
 The Coastal Stormwater Supplement to the Georgia Stormwater Management Manual provides 
Georgia’s coastal communities with guidance on an integrated, green infrastructure-based approach to natural 
resource protection, stormwater management, and site design that can be used to better protect coastal 
Georgia’s natural resources from the negative impacts of land development and nonpoint source pollution. 
The manual seeks to shift the focus of stormwater management efforts from postconstruction alleviation of 
impacts to preconstruction prevention.  
 
Massachusetts Water Resources Authority Deer Island Sewage Treatment Plant. 
www.mwra.com/03sewer/html/sewditp.htm 
 In the 1990s, the Massachusetts Water Resources Agency designed and built Boston’s Deer Island 
wastewater treatment plant in consideration of sea level rise. Specifically, the plant was built 1.9 feet higher 
than required at the time to accommodate the amount of sea level rise projected to occur over the expected 
lifetime of the facility (~50 years). Although the focus is on planning for rising sea levels, this program has 
useful ideas for dealing with sewage treatment in areas where storm water flow and flooding are likely to 
increase 
 
Milwaukee Metropolitan Sewerage District. http://v3.mmsd.com/ 
 Established by Wisconsin state law, the Metropolitan Milwaukee Sewerage District is a regional 
government agency that provides water reclamation and flood management services. To help reduce the 
number of combined sewer overflow events and improve the water quality in Lake Michigan, the agency has 
invested in a number of green infrastructure projects. Programs include “Green Seams,” a land acquisition 
program aimed at preserving lands that will help prevent flooding, and the Lake Michigan Rain Gardens 
Initiative. The website includes information about rain garden benefits, native plants for rain gardens, and 
grants to offset plant costs. The agency also promotes downspout disconnection and has partnered up with 
local businesses and municipalities to make rain barrels accessible to the public.  
 
NACo. The National Association of Counties Green Infrastructure Program. 
www.naco.org/Template.cfm?Section=Environment,_Energy_and_Land_Use&template=/ContentManage
ment/ContentDisplay.cfm&ContentID=32928 
 NACo's Green Infrastructure Program helps counties to use management of natural resources to 
enhance water quality, abate flooding, lower heat in urban centers, lessen the impacts of climate change and 
build more resilient communities. It includes information on green roofs, rain Gardens, porous pavement, 
greenways, and greenbelts. 
 
National Research Council. Urban Stormwater Management in the United States. Washington DC: The National 
Academies Press, 2009  (www.nap.edu) 
 Comprehensive overview of urban stormwater management processes with a focus on how to reduce 
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runoff. This report describes urbanization and how it has contributed to pollution of waters, the challenges of 
regulating stormwater, the ways urbanization affects watersheds, and methods for monitoring and modeling 
water flow. Chapters 5 and 6, which focus on methods of water management, are particularly useful for 
climate adaptation planning. Chapter 5 describes traditional methods and chapter 6 provides information on 
green infrastructure and innovative techniques. 
 
NEMO. National NEMO Network Programs. nemonet.uconn.edu/programs/programs.htm 
 This website has links to pages describing land and water management programs in Minnesota, 
Wisconsin, India, Ohio, Pennsylvania, and New York. The programs are adapted to the needs of the states. 
For example, Ohio focuses on green infrastructure to reduce flooding, Indiana focuses on rural land 
management, and Minnesota teams up with Wisconsin to protect watersheds. 
 
New Jersey's Coastal Blue Acres Program. www.state.nj.us/dep/greenacres/ 
 This part of the Department of Environmental Protection’s Green Acres Program is designed to 
provide grants and loans to municipalities or counties to acquire important coastal lands for recreational and 
conservation purposes. To be eligible for acquisition through the Blue Acres Program, the land must have 
been severely damaged by storms, or is threatened by future storms, or serves as a buffer to protect other 
land from storm damage. The 1995 bond act that created the program appropriated $6 million (75 percent 
grant/25 percent loan) for the purchase of undeveloped land in high-risk erosion areas or property that serves 
important buffering roles. An additional $9 million was appropriated for the purchase of land severely 
damaged by storms (50 percent grant/50 percent loan). To be eligible for acquisition, the property must have 
lost at least 50 percent of its value due to storm damage.  
 
 
Drought 
Winstanley, Derek, James R. Angel, Stanley A. Changnon, H. Vernon Knapp, Kenneth E. Kunkel, Michael A. 
Palecki, Robert W. Scott, and H. Allen Wehrmann The Water Cycle and Water Budgets in Illinois: A Framework for 
Drought and Water-Supply Planning. 
www.isws.illinois.edu/iswsdocs/wcwbiil/WaterCycleandWaterBudgetsinIL.pdf 
 Illinois has included drought in its water supply planning. The report discusses both climate 
variability and change as factors that affect supplies. It analyzes historical climate records to quantify 
magnitudes and durations of previous droughts that have occurred throughout the state. "These historical 
data then can be used to characterize future droughts, based on the assumption that what has occurred in the 
past can occur again in the future. Climate change over periods of decades and centuries, as evidenced by 
changed amounts and frequencies of precipitation and temperature, also can influence water availability. 
Thus, this report also analyzes 150 years of climate records in Illinois for evidence of climate change, and uses 
the output from climate models to project possible future climate conditions in the region." 
 
Winstanley, Derek, James R. Angel Timothy P. Bryant H. Vernon Knapp Michael A. Palecki Amy M. Russell 
H. Allen Wehrmann Drought Planning for Small Community Water Systems. Prepared for the Midwest Technology 
Assistance Center. Feb. 2006. www.isws.illinois.edu/pubdoc/CR/ISWSCR2006-01.pdf 
 This report is directed toward the systems managers of the Midwest Technology assistance Center 
region, which includes the 10 states of Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, 
Nebraska, Ohio, and Wisconsin. The goals of this project are: 1) to provide basic considerations for an initial 
assessment of drought preparedness for small community water systems serving less than 10,000 persons in 
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the 10 states in the MTAC region; and 2) to produce recommendations for conducting drought-sensitivity 
studies by small community water systems in the MTAC region. The report used information from state 
drought plans and other sources, and included data on climate variability to assess probable impacts and 
planning needs. 
 
 
Heat Island Effect 
Corburn, Jason. Cities, Climate Change and Urban Heat Island Mitigation: Localising Global Environmental 
Science. Urban Studies 46, no. 2 (2009): 413-427  
 Abstract. This paper explores how city planners engaged with global climate scientists to devise 
contextually relevant strategies to address the urban heat island effect—a potentially dangerous heat event 
expected to increase along with global warming. Drawing original data from the New York City Regional 
Heat Island Initiative, a collaborative effort between scientists and urban planners, the paper highlights how 
global climate science is ‘localised’ as researchers and policy-makers struggle to make technically legitimate 
and politically accountable decisions. The paper argues that the localisation of global science often involves a 
process of co-production, where technical issues are not divorced from their social setting and a diverse set of 
stakeholders engage in analytical reviews and the crafting of policy solutions. The paper argues that the co-
production framework can contribute to more scientifically legitimate and publicly accountable decision-
making related to urban climate change. 
 
Naughton MP, Henderson A, Mirabelli MC, Kaiser R, Wilhelm JL, Kieszak SM, Rubin CH, McGeehin MA. 
"Heat-related mortality during a 1999 heat wave in Chicago." American Journal of Preventive Medicine. Vol 22, 
Issue 4: 221-227. (May 2002)  

Abstract: Background: During the summer of 1999, Chicago's second deadliest heat wave of the 
decade resulted in at least 80 deaths. The high mortality, exceeded only by a 1995 heat wave, provided the 
opportunity to investigate the risks associated with heat-related deaths and to examine the effectiveness of 
targeted heat-relieving interventions. 
Methods: We conducted a case-control study to determine risk factors for heat-related death. We collected 
demographic, health, and behavior information for 63 case patients and 77 neighborhood-and-age-matched 
control subjects and generated odds ratios for each potential risk factor. 
Results: Fifty-three percent of the case patients were aged <65 years, and psychiatric illness was almost twice 
as common in the younger than the older age group. In the multivariate analysis, the strongest risk factors for 
heat-related death were living alone and not leaving home dailyThe strongest protective factor was a working 
air conditioner. Over half (53%) of the 80 decedents were seen or spoken to on the day of or day before their 
deaths. 
Conclusions: A working air conditioner is the strongest protective factor against heat-related death. The 
relatively younger age of case patients in 1999 may be due to post-1995 interventions that focused on the 
elderly of Chicago. However, social isolation and advanced age remain important risk factors. Individual 
social contacts and educational messages targeted toward at-risk populations during heat waves may decrease 
the number of deaths in these groups. 
 
Poumadere, M., C. Mays, S. Le Mer, R. Blong. "The 2003 heat wave in France: Dangerous climate change 
here and now." Risk Analysis. Vol 25, Issue 6: 1483-94. Dec. 2005. 

Abstract: In an analysis of the French episode of heat wave in 2003, this article highlights how heat 
wave dangers result from the intricate association of natural and social factors. Unusually high temperatures, 

http://apps.isiknowledge.com.proxy.lib.umich.edu/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=4Bka9H5mbiO2M@@n6KO&name=Naughton%20MP&ut=000175431200001&pos=1
http://apps.isiknowledge.com.proxy.lib.umich.edu/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=4Bka9H5mbiO2M@@n6KO&name=Henderson%20A&ut=000175431200001&pos=2
http://apps.isiknowledge.com.proxy.lib.umich.edu/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=4Bka9H5mbiO2M@@n6KO&name=Mirabelli%20MC&ut=000175431200001&pos=3
http://apps.isiknowledge.com.proxy.lib.umich.edu/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=4Bka9H5mbiO2M@@n6KO&name=Kaiser%20R&ut=000175431200001&pos=4
http://apps.isiknowledge.com.proxy.lib.umich.edu/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=4Bka9H5mbiO2M@@n6KO&name=Wilhelm%20JL&ut=000175431200001&pos=5
http://apps.isiknowledge.com.proxy.lib.umich.edu/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=4Bka9H5mbiO2M@@n6KO&name=Kieszak%20SM&ut=000175431200001&pos=6
http://apps.isiknowledge.com.proxy.lib.umich.edu/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=4Bka9H5mbiO2M@@n6KO&name=Rubin%20CH&ut=000175431200001&pos=7
http://apps.isiknowledge.com.proxy.lib.umich.edu/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&db_id=&SID=4Bka9H5mbiO2M@@n6KO&name=McGeehin%20MA&ut=000175431200001&pos=8
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as well as socioeconomic vulnerability, along with social attenuation of hazards, in a general context where the 
anthropogenic contribution to climate change is becoming more plausible, led to an excess of 14,947 deaths 
in France, between August 4 and 18, 2003. The greatest increase in mortality was due to causes directly 
attributable to heat: dehydration, hyperthermia, heat stroke. In addition to age and gender, combinatorial 
factors included preexisting disease, medication, urban residence, isolation, poverty, and, probably, air 
pollution. Although diversely impacted or reported, many parts of Europe suffered human and other losses, 
such as farming and forestry through drought and fires. Summer 2003 was the hottest in Europe since 1500, 
very likely due in part to anthropogenic climate change. The French experience confirms research establishing 
that heat waves are a major mortal risk, number one among so-called natural hazards in postindustrial 
societies. Yet France had no policy in place, as if dangerous climate were restricted to a distant or uncertain 
future of climate change, or to preindustrial countries. We analyze the heat wave's profile as a strongly 
attenuated risk in the French context, as well as the causes and the effects of its sudden shift into 
amplification. Research and preparedness needs are highlighted. 
 
Stone, Brian. Urban Heat and Air Pollution: An Emerging Role for Planners in the Climate Change Debate. 
Journal of the American Planning Association. Chicago: Winter 2005. Vol. 71, Iss. 1; pg. 13, 13 pgs 

Abstract. This article presents empirical evidence linking recent fluctuations in regional temperatures 
to enhanced ozone formation within the country's 50 largest metropolitan regions. The results of an analysis 
of regional climate and ozone formation during the 1990s indicate that annual violations of the national 
ozone standard were more strongly associated with regional temperatures than with the emissions of 
regulated ozone precursors from mobile and stationary sources. Based on the results of this analysis, I argue 
that the air quality management strategies outlined in the Clean Air Act may be insufficient to control ozone 
formation due to ongoing and unanticipated changes in global and regional climate. I further argue that the 
emergence of urban heat as a significant air "pollutant" demands a strategic response from the field of urban 
planning. The article concludes with a discussion of the linkages between urban form and regional 
temperature and outlines a set of design strategies that have proven successful in mitigating urban heat 
production.  
 
www.planning.org/cityparks/briefingpapers/climatechange.htm 
 Briefing paper describing how urban parks can be used to mitigate the heat island effect in 4 ways. 1) 
Parks moderate artificially raised temperatures. 2) Parks create breezes. 3) Parks help reduce local 
precipitation anomalies. 4) Parks sequester carbon and other pollutants that may increase local and global 
heat. Excellent bibliography. 
 
 
Shoreline Infrastructure 
Auld, Heather, Paul A. Gray, Don Haley, Joan Klaassen, Heather Konnefat, Don MacIver, Don McNicol, 
Peter Nimmrichter, Karl Schiefer, Mark Taylor. Coastal zone and Climate Change on the Great Lakes: Final Report. 
Natural Resources Canada, 2006 
 This report addresses impacts and adaptation for coastal communities on each of the Great Lakes. It 
notes that adaptation must be appropriate to the needs of different communities and gives examples. It 
presents adaption as both a reaction to threats and a way to take advantage of opportunities. It notes that 
changes in lake levels may be the factor causing the widest impact and that there is a possibility of attempting 
to regulate water levels in Lake Huron. It stresses prevention of damage from weather events as a cost-
effective adaptation. It also notes that uncertainties in our knowledge will necessitate further research and 

http://proquest.umi.com.proxy.lib.umich.edu/pqdweb?RQT=318&pmid=27482&TS=1269641879&clientId=17822&VInst=PROD&VName=PQD&VType=PQD
http://proquest.umi.com.proxy.lib.umich.edu/pqdweb?RQT=572&VType=PQD&VName=PQD&VInst=PROD&pmid=27482&pcid=14590121&SrchMode=3
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monitoring. 
 
NOAA. Smart Growth for Coastal and Waterfront Communities is a guidance document for planners, government 
officials, developers, nonprofit groups, and coastal and waterfront residents, that describes the coastal and 
waterfront smart growth elements to help communities plan for growth while protecting their natural and 
economic resources, maritime heritage, and traditional sense of place. The guide includes an overview of 
growth-related challenges and opportunities faced by coastal and waterfront communities, a description of 
tools and techniques for applying smart growth elements, and case studies that illustrate the smart growth in 
action. A number of the suggestions can be applied to climate change adaptation. 
http://coastalsmartgrowth.noaa.gov/ 
 
Virginia. www.deq.virginia.gov/coastal/livingshore.html 
 The Virginia Coastal Zone Management Program is working with partners to promote Living 
Shorelines. The state’s Living Shoreline Strategy, funded through Section 309 of the Coastal Zone 
Management Act, includes a Living Shoreline Summit (in conjunction with the Maryland Coastal Zone 
Management Program), revisions to the state’s wetlands guidelines, research to further document the habitat 
value and refine the design of living shorelines, a protocol for determining the feasibility of living shorelines 
on a reach (shoreline segment) basis, additional shoreline situation reports and shoreline evolution studies to 
better inform local shoreline management decisions, a shoreline planning guidance document to help 
localities proactively address shoreline management issues and meet comprehensive planning requirements, a 
brochure and website for landowners, and a design manual and training program for contractors.  
 
 
Ecosystem Resiliency 
Chicago Wilderness Climate Change Task Force. "Chicago Wilderness Climate Action Plan for Nature." 
March 1, 2010 
http://naturalsystems.uchicago.edu/urbanecosystems/calumet/cdrom/plans/CW%20Climate%20Action%2
0Plan%20for%20Nature%20final%2017%20March%202010.pdf 
 Chicago Wilderness is an organization focused on conservation. Recognizing climate change as a new 
stress on wilderness, they developed this Action Plan for improving ecosystem resiliency in the Chicago area. 
They focus on efforts that are relatively easy to implement quickly because of limitations in staff and funding. 
The recommended actions include: adding climate change mitigation and adaptation to educational materials; 
promoting land conservation as part of a regional emissions mitigation plan; improving resiliency to help with 
adaptation, planning for impacts from changes in stormwater, groundwater, and drought, and the need for 
increased monitoring. The report includes information about adaptation planning, dealing with uncertainties, 
and climate change tools for conservation practitioners. 
 
Doka, S., J. Ingram, L. Mortsch, A. Hebb. "Preparing for climate change: assessing adaptation strategies for 
coastal wetlands." Great Lakes coastal wetland communities: vulnerabilities to climate change and response to adaptation 
strategies. pp. 179-186. 2006 
 Three adaptation strategies to climate change were investigated and evaluated for Great Lakes coastal 
wetlands. The evaluated adaptations are a subset of measures that are already used in the lower Great Lakes 
and impact water levels as well as coastal areas. The subset includes: lake-wide water level regulation on Lake 
Ontario; dyking of wetlands in Lakes Ontario, Erie, and St. Clair; and land use planning and policy 
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Glick, Patty, Amanda Staudt and Bruce Stein A New Era for Conservation: Review of Climate Change Adaptation 
Literature. National Wildlife Federation, March 12, 2009 
 This study focuses on natural resource management to protect biodiversity as the climate changes. 
Chapters provide adaptation strategies for specific habitat types, and each section has a case study to 
supplement the general data. Of interest for the GL region: chapters on Forests (case study from SW 
Oregon); Grasslands and shrublands (Idaho); and most useful of all, Freshwater systems in rivers, streams, 
and floodplains (Massachusetts). 
 
Lawler, Joshua J. "Climate Change Adaptation Strategies for Resource Management and Conservation 
Planning" The Year in Ecology and Conservation Biology. Vol 1162, P. 79-98. 2009 

Abstract: Recent rapid changes in the Earth's climate have altered ecological systems around the 
globe. Global warming has been linked to changes in physiology, phenology, species distributions, 
interspecific interactions, and disturbance regimes. Projected future climate change will undoubtedly result in 
even more dramatic shifts in the states of many ecosystems. These shifts will provide one of the largest 
challenges to natural resource managers and conservation planners. Managing natural resources and 
ecosystems in the face of uncertain climate requires new approaches. Here, the many adaptation strategies 
that have been proposed for managing natural systems in a changing climate are reviewed. Most of the 
recommended approaches are general principles and many are tools that managers are already using. What is 
new is a turning toward a more agile management perspective. To address climate change, managers will need 
to act over different spatial and temporal scales. The focus of restoration will need to shift from historic 
species assemblages to potential future ecosystem services. Active adaptive management based on potential 
future climate impact scenarios will need to be a part of everyday operations. And triage will likely become a 
critical option. Although many concepts and tools for addressing climate change have been proposed, key 
pieces of information are still missing. To successfully manage for climate change, a better understanding will 
be needed of which species and systems will likely be most affected by climate change, how to preserve and 
enhance the evolutionary capacity of species, how to implement effective adaptive management in new 
systems, and perhaps most importantly, in which situations and systems will the general adaptation strategies 
that have been proposed work and how can they be effectively applied. 
KEYWORDS: adaptation • adaptive management • climate change • conservation planning • management • 
scenario planning • triage 
 
National Parks Conservation Association. Climate Change and National Park Wildlife: A Survival Guide for a 
Warming World. www.npca.org/climatechange/wildlife_survival/ 
 This text starts with an account of how climate change will affect the wildlife in the national parks, 
then moves on the list actions. Many of these are useful for adaptation: to protect the places that will help 
wildlife survive as the climate changes; manage wildlife anticipating the changes ahead; and improve the 
ecological health of the national parks and their surrounding landscapes to give fish and wildlife a fighting 
chance to survive unnatural climate change. 
 
Snell, E.,  L. Mortsch, M. Galloway. "Land use planning." In Great Lakes coastal wetland communities: vulnerabilities 
to climate change and response to adaptation strategies. pp. 229-247. 2006. 
 Previously published reports on land use planning are discussed, and some of the options presented 
are explored more deeply, starting the discussion of how they might assist Ontario's Great Lakes coastal 
wetlands' adaptation to climate change. This is focused on ecosystem communities, not human communities. 
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UNEP. The Role of Ecosystem Management in Climate Change Adaptation and Disaster Risk Reduction. The 
Copenhagen Discussion Series. 
www.unep.org/climatechange/LinkClick.aspx?fileticket=rPyahT90aL4%3d&tabid=836&language=en-US 
 This report was prepared for the UNFCCC prior to the Copenhagen climate negotiations. It begins 
with an overview of the impacts of climate change on ecosystems, then turns to a discussion of ecosystem 
management. It defines a central role for ecosystem management in climate change adaptation and disaster 
risk reduction and their multifaceted linkages. It also  assesses the challenges for enhanced ecosystem 
management for climate change adaptation and disaster risk reduction. 
 
 
Administration/Implementation 
Adger, W. Neil, Terry P. Hughes, Carl Folke, Stephen R. Carpenter, Johan Rockström. "Social-Ecological 
Resilience to Coastal Disasters." Science 12 August 2005. Vol. 309. no. 5737, pp. 1036 - 1039 
Abstract: Social and ecological vulnerability to disasters and outcomes of any particular extreme event are 
influenced by buildup or erosion of resilience both before and after disasters occur. Resilient social-ecological 
systems incorporate diverse mechanisms for living with, and learning from, change and unexpected shocks. 
Disaster management requires multilevel governance systems that can enhance the capacity to cope with 
uncertainty and surprise by mobilizing diverse sources of resilience. 
 
Center for Science in the Earth System (The Climate Impacts Group), King County, Washington, and ICLEI 
Local Governments for Sustainability. Preparing for Climate Change: A Guidebook for Local, Regional, and State 
Governments.  www.cses.washington.edu/db/pdf/snoveretalgb574.pdf 
 Practical information on why and how governing bodies can prepare for climate change. This includes 
ideas about how to build public support, how to collect necessary data, do vulnerability assessments, evaluate 
tools, establish benchmarks and measure progress. 
 
Chicago Climate Plan. www.chicagoclimateaction.org/ 
 Chicago's plan is one of the best city plans currently available. It has clear data about how climate 
change will affect the city, describes what the city is doing, and provides suggestions for actions that can be 
taken by residents and businesses in the city. 
 
Dinse, K., J. Read, and D. Scavia. 2009. Preparing for Climate Change in the Great Lakes Region. [MICHU 09‐103] 
Ann Arbor, MI: Michigan Sea Grant. 
www.miseagrant.umich.edu/downloads/climate/Climate_Workshop_Report.pdf 
 A workshop among 40 representatives of Great lakes foundations, NGOs, agencies, and universities 
was held in Flint, MI, to focus on "Preparing for Climate Change in the Great Lakes Region." The 
participants focused on: 1) policy changes that would allow communities to adapt to climate change and 
protect ecosystems and 2) strategies for implementing those policy changes. This report summarizes their 
ideas and gives additional background to support their recommendations. 
 
Folke, C. "Resilience: the emergence of a perspective for social–ecological systems analyses." Global 
Environmental Change 16 (2006) (3), pp. 253–267 
Abstract: The resilience perspective is increasingly used as an approach for understanding the dynamics of 
social-ecological systems. This article presents the origin of the resilience perspective and provides an 
overview of its development to date. With roots in one branch of ecology and the discovery of multiple 
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basins of attraction in ecosystems in the 1960-1970s, it inspired social and environmental scientists to 
challenge the dominant stable equilibrium view. The resilience approach emphasizes non-linear dynamics, 
thresholds, uncertainty and surprise, how periods of gradual change interplay with periods of rapid change 
and how such dynamics interact across temporal and spatial scales. The history was dominated by empirical 
observations of ecosystem dynamics interpreted in mathematical models, developing into the adaptive 
management approach for responding to ecosystem change. Serious attempts to integrate the social 
dimension are currently taking place in resilience work reflected in the large numbers of sciences involved in 
explorative studies and new discoveries of linked social-ecological systems. Recent advances include 
understanding of social processes like, social learning and social memory, mental models and knowledge-
system integration, visioning and scenario building, leadership, agents and actor groups, social networks, 
institutional and organizational inertia and change, adaptive capacity, transformability and systems of adaptive 
governance that allow for management of essential ecosystem services.  
 
NACo. The Five Star Restoration Program. 
www.naco.org/Template.cfm?Section=Environment,_Energy_and_Land_Use&template=/ContentManage
ment/ContentDisplay.cfm&ContentID=29759  
 The program seeks to develop community capacity to sustain local natural resources for future 
generations by providing modest financial assistance to diverse local partnerships for wetland, riparian, and 
coastal habitat restoration. This is an example of a program with a clear list of requirements and 
measurements. 
 
Sea Grant, University of Minnesota. Implementation Plan 2010–2013. 
www.seagrant.umn.edu/downloads/mnsg_implePlan10-13_final.pdf 
 This plan is a good example of how to set short and long-term goals that are allow for assessing 
achievements. Each topic has Expected Short-term Outcomes, Expected Long-Term Outcomes, and 
Measurable Objectives that include information about what will be measured, how and by when. Although 
the plan is specific to the needs of Minnesota, many of the goals will be similar in other Great Lakes states. 
 
Wondolleck, Julia M. and Steven L. Yaffee. Making Collaboration Work: Lessons from Innovation in Natural Resource 
Management. Washington DC: Island Press, 2000 
 The authors pull together case studies of diverse collaboration efforts and use these real-world 
examples to explore what attributes make collaboration a successful strategy for natural resource 
management.  They discuss issues of institutional organization, human interactions, accountability and 
implementation. They also highlight types of situations for which collaboration is appropriate, common 
barriers that may arise, and potential solutions to help overcome these challenges. The criteria for successful 
processes described here are equally applicable to collaborative planning processes and would work well for 
Adaptation Planning. 
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Scientific Uncertainty and Climate Change Communication 
 
Ascher, W.  2004.  Scientific information and uncertainty: challenges for the use of science in policymaking.  
Science and Engineering Ethics. 10(3):437-455. 

Science can act as part of the policy process. It can help to counter policies that are not supportive of 
public interests. Motives of specialized groups pose a threat of suppression, over-simplification and distortion 
of scientific information. Scientists must learn how to communicate uncertainty in understanding and 
prediction to prevent 'no action' and attempts to discredit scientific findings.  
 
Babrow, A.S.  2001.  Uncertainty, value, communication and problematic integration.  Journal of 
Communication September 2001:553-73.   

Problematic Integration (PI) Theory provides a perspective on the dynamic interactions between 
communication science, expectations and desires. The paper examines theory with an analysis of uncertainty 
and tensions among wants and wishes.  
 
Ban, R.J. et al. ed.  2006.  Completing the Forecast- Characterizing and Communicating Uncertainty for 
Better decisions Using Weather and Climate Forecasts. National Research Council. Available online at 
www.nap.edu.  

Communicating uncertainty is inherent in weather forecasting. The report discusses uncertainty in 
decision making, estimating and validating uncertainty, communicating forecast uncertainty and overarching 
recommendations. 
 
Berk, R. A. et al., 1995. Public perceptions of global warming. Climatic Change 29(1):1-33. 

The paper focuses on the public's understanding and willingness to pay to prevent climate change. A 
survey was conducted in Southern California that shows the public was able to understand and evaluate 
complicated hypothetical climate scenarios. The public appreciated some climate features greater than others.  
 
Berk, R. A. et al. 2001.  The use of statistical tools for evaluating computer simulations. National Science 
Foundation    no citation 

The quality of model simulations is crucial to the quality of science. Beyond using modeling 
assessment tools, many climate scientists fail to use a number of statistical procedures as part of an 
overarching evaluation strategy. Also, assessment efforts often lack formal justification. Modelers should use 
a general strategy for evaluation embedded in epistemology and modern statistics, while using assessment 
tools as part of that strategy – not the entire evaluation.  
 
Berliner, M. 2003.   Uncertainty and climate change.  Statistical Science 18(4):430-35 

The article reviews the basic arguments around anthropogenic climate change with an emphasis on 
uncertainty. 
 
Bord, R.J. et al. 2000. In what sense does the public need to understand global climate change? Public 
Understanding of Science 2000: 205-218 

A survey of 1,218 Americans found that a correct understanding of the causes of climate change are 
a key factor in behavioral intentions – taking voluntary actions and voting on new government policies to 
reduce greenhouse gases. Gaining information about bogus causes of climate change correlated with a belief 
that the globe will warm and voluntary actions. Bogus information was not related with supporting 
government policies. Pro-environmental beliefs that climate change causes a serious threat helped explain 
behavioral intentions as well. Negative effects on air pollution and general environmental concern did not 
translate to support for programs to control climate change.  
 

http://www.nap.edu/
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Bostrom A. et al.  2008.  Visualizing seismic risk and uncertainty: a review of related research. Ann. NY Acad. 
Sci 1128:29-40. 

Earthquake risk is commonly communicated though maps using geographic information systems. 
Research has been done to communicate risk in a text format, but a similar guidance in not available for 
visual communication mediums. Some study has been done for map design, spatial and visual perception as 
well as graphs. The paper outlines early research that may be useful in communicating spatial and visual 
information.  
 
Bostrom, A et al. 1994.  What do people know about global climate change? 1. Mental Models.  Risk Analysis 
14, 959–970. 

Exploratory studies and interviews were conducted to gain insights about public understanding of 
climate change. Respondents regarded climate change as bad and highly likely and many believed it has 
already occurred. The science behind climate change was often misunderstood and mitigation efforts tended 
to focus on pollution control strategies with few linkages to carbon dioxide and energy use.  
 
Brashers, D.E.  Communication and uncertainty management.  Journal of Communication Sep 2001 477-97  

To communicate uncertainty, anxiety surrounding uncertainty needs to be removed. To better 
answer questions regarding uncertainty, certain questions should be answered 1) the experience and meaning 
of uncertainty 2) the role of appraisal and emotion in uncertainty management 3) and the range of behavioral 
and psychological responses to uncertainty. The paper discusses a theory of uncertainty management and 
reviews current theories in this area while also applying the information to health communication.  
 
Bray, D. et al. 1999.  Climate science: an empirical example of post-normal science Bulletin of the American 
Meteorological Society Vol. 80, No. 3, March 1999 

A survey questionnaire mailed to 1,000 scientists around the world with a response rate of 40 percent 
shows insights into views regarding certainty and uncertainty of climate science. While some discourse is 
present among countries, there was consensus that climate science has proven enough knowledge to initiate 
abatement measures. There was also consensus that there is an inability to specify detrimental effects of 
climate change.  
 
Cairns, J.  2003.  Interrelationships between the precautionary principle, prediction strategies, and sustainable 
use of the planet.  Environmental Health Perspectives 111(7):877-80. 

The article examines human activity in the environment and prevention strategies used for 
sustainable management of the environment. The author argues that industrial ecology and natural capitalism 
go beyond preventing environmental damage to optimization. Additional tools are needed to form a holistic, 
scientific approach to human and environmental interactions. 
  
Collins, M.  2007.  Ensembles and probabilities: a new era in the prediction of climate change. Phil. Trans. R. 
Society A 365: 1957-70  
 
Corbett, J.B. et al. 2004. Testing public (un)certainty of science: media representations of global warming. 
Science Communication 26:129-51 

An exploratory study examined the role of new stories in a reader's assessments of certainty in 
scientific findings. The study tested whether adding controversy and/or context to a new story about climate 
change affected perceptions of certainty.  
 
Durant, J. R. et al 1989. The public understanding of science. Nature 340 (6 July 1989): 11–14. 
 
Eckblad, G. 1963.  The attractiveness of uncertainty.  Scandinavian Journal of Psychology 4:1-13 

The attractiveness of uncertainty and problem solving tasks of different information content was 
presented to a sample group. An inverted U-shaped relationship between uncertainty and attractiveness of the 
situation was supported.  



C -34 Appendix C 

 
Ellison, A. M.  2004.  Bayesian inference in ecology. Ecology Letters 7: 509-20 

The paper discusses Bayesian inference as an important statistical tool that is being used by 
ecologists. Not all ecologists appreciate the philosophical underpinnings of Bayesian inference. Assumptions 
should be explicitly addressed before choosing to use this method to analyze data. 
 
Frame, D.J. et al.  2007.  Probabilistic climate forecasts and inductive problems. Phil. Trans. R. Soc. A.  
365:1971-1992 

Ensemble-based 'probabilistic' climate forecasts pose opportunities and challenges in helping 
scientists develop forecasts. This process allows the report to reflect uncertainty from varied sources. The 
paper discusses approaches and attempts to develop complex model experiments.  
 
Friday, E.W. et al.  2003.  Communicating Uncertainties in Weather and Climate Information; a Workshop 
Summary. National Academy of Science 2003.  Available online at www.nap.edu  

The paper outlines several case studies and discusses the lessons learned from each study pertaining 
to effectively communicating uncertainties in weather and climate.  
 
Funtowicz, S. et al.  1997.  Environmental problems, post-normal science and extended peer communities. 
Etudies Recherche Syst. Agrarire. Dev. 30: 169-75. 
 
Funtowicz et al. 1994.  Uncertainty, complexity and post-normal science. Environmental Toxicology and 
Chemistry 13(12):1881-85. 
 
Garrett, J.M  et al. 2004.   Ethical issues in communicating science. Public Understand. Sci. 13 (2004) 295–
308 
 
Goldsmith, D.J.  2001.  A normative approach to the study of uncertainty and communication. Journal of 
Communication September 2001:514-32. 

The essay conveys an alternative to uncertainty reduction theory. It addresses not only measuring 
levels of uncertainty, but examining different meanings of uncertainty.  
 
Gross, P.R. 2009.  Learning science: content-with reason. American Educator 33 35-40. 

The article discusses the debate on whether to focus on scientific content or scientific reasoning in 
science education. The author argues that both content and reasoning are essential.  
 
Grubler, A., et al. . (2001). Identifying dangers in an uncertain climate. Nature, 412, 15. 
 
Groves, D.G. 2007.  A new analytic method for finding policy-relevant scenarios. Global Environmental 
Change 17 (2007) 73–85 

The paper describes an analytical method for narrative scenarios that emerge from decision making. 
This is done by developing statistical analysis of datasets by computer simulation models. The scenario can 
therefore, with analysis, communicate quantitative judgments about uncertainty and support decision-making. 
The method is used in a case-study of long-term water panning in California.  
 
Haag, D. et al. 2001.  Parameters, prediction, post-normal science and the precautionary principle – a 
roadmap for modeling for decision-making. Ecological Modeling 144: 45-60. 
 
Handmer, J. Et al.  2007.  Communicating uncertainty via probabilities: the case of weather forecasts.  
Environmental Hazards 7: 79-87 

Daily weather forecasts are used to analyze alternatives to communicating uncertainty. Probabilities 
are used for daily events in this context. If people do not understand a short-term event like the weather, it is 
unlikely people will understand unfamiliar events using unfamiliar language. The paper examines public 

http://www.nap.edu/
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understanding of probabilities and verbal categorical forecast terms using multiple sources, including a survey. 
The surveys indicated a basic understanding of probabilities by the majority of people. Other findings indicate 
that forecasters were not in agreement about the meaning of probabilistic statements. 

 
Ibrekk, H. et al.  1987.  Graphical communication of uncertain quantities to 
Non-technical people.  Risk Analysis, Vol. 7. No. 4, 1987 

Nine pictorial displays for communicating quantitative information about the value of an 
uncertain quantity, x, were evaluated for their ability to communicate 2, p ( x > a) and 
p( b > x > a) to well-educated semi- and nontechnical subjects. Different displays performed best in different 
applications. The authors recommend the use of a cumulative distribution function plotted directly above a 
probability density function with the same horizontal scale, and with the location of the mean clearly marked 
on both curves. (Ibrekk) 
 
Karl. T.R. et al.  2003.   Modern global climate change. Science 302(5651):1719-23. 

Human-induced changes in atmospheric conditions are the largest source of climate change. 
Athough there is progress in monitoring and understanding climate change, there is still scientific, technical 
and institutional questions that affect adaptation and mitigation plans. Uncertainty still remains on what can 
be expected in the climate realm.  
 
Keeney, R.L.  1982.  Decision analysis: an overview.  Operations Research.  30(5): 803-838.   
 
Kloprogge, P. et al. 2007.  Uncertainty communication: issues and good practice. Copernicus Institute for 
Sustainable Development and Innovation. 60p. 

The report contains background information on communicating uncertainty, an analysis of context 
and audiences, customizing communication accordingly as well as practical suggestions on reporting 
uncertainty information. 
 
Knutti, R. (2008) Should we believe model predictions of future climate change? Philosophical Transactions 
of the Royal Society, Series A, 

Computer models play a significant role in predicting future climate. The paper discusses evaluation 
of these models, what makes scientists confident in these models, how uncertainty predictions can be 
quantified and why models tend to focus on observations, rather than predictions. Suggestions are given for 
how modelers overcome obstacles and can improve information to the public and policy-makers.  
 
Knutti, R. et al. 2002.  Constraints on radiative forcing and future climate change from observations and 
climate model ensembles. Nature 416 April 2002: 719-23 

The paper presents probabilistic climate projections using a simpler climate model. The uncertainties 
created by the model and in poorly quantified parameters are accounted for. Simulations of two emission 
scenarios suggest a 40 percent probability that global-mean surface temperature increase will exceed IPCC 
predictions but only a 5 percent probability that it will fall below that range.  
 
Krynski, T.R. 2007.  The role of causality in judgment under uncertainty. Journal of Experimental 
Psychology: 2007, Vol. 136, No. 3, 430–450 
 
Lahsen, M.  2005.  Seductive simulations? Uncertainty distribution around climate models.  Social Studies of 
Science 35(6):895-922. 

This paper discusses the distribution of certainty around General Circulation Models (GCMs) which 
are computer models used to project possible global climatic changes due to human emissions of greenhouse 
gases. It examines the ‘certainty trough’, and calls for a more multi-dimensional and dynamic 
conceptualization of how uncertainty is distributed around technology. 
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Lempert, R., et al. 2004. Characterizing climate-change uncertainties for decision-makers. Climatic Change 65, 
1–9. 
 
Locke, S.  1999.  Golem science and the public understanding of science: from deficit to dilemma.  Public 
Understand. Sci. 8 (1999) 75–92. 

The paper provides a 'flip-flop' argument for 'golem science' and argues that distrust between the 
public and scientists are an outcome of a deeper problem within science between status of knowledge claims 
and human conditions of knowledge production.  
 
Manning M.R.  2003.  The difficulty of communicating uncertainty.  Climatic Change 61:9-16. 

The uncertainty around climate change is not unique to other scientific areas. Uncertainty poses 
challenges for decision makers in many scientific issues. Climate change is unique in that it is something that 
people can relate to but the root of the causes may not be as inherent. The paper discusses the challenges of 
communicating climate change to a broader community.  
 
McCann. R.K. et al.  2006.  Bayesian belief networks: applications in ecology and natural resource 
management. Canadian Journal of Forestry research 36: 3053-62 
 
Minnegal, M. et al.  2008. Fire, flood, fish and the uncertainty paradox. Australian Journal of Anthropology 
77-81. 

In an attempt to sustain natural resource systems through attention to uncertainties, scientists and 
managers may unknowingly create an experience of uncertainty that has negative consequences to the 
physical and mental health of individuals and communities that are dependent on these resources. The 
authors also challenge the ability of scientists to model projections of the future.  
 
Morgan, M. G., et al. 1995: Subjective judgments by climate experts. Environ. Sci. Technol., 29, 468A–476A. 
 
Moser, S.C. et al. (2004) Making climate hot: communicating the urgency and challenge of global climate 
change,” Environment 46(10): 32–46. 
 
Murphy, A.H.  1991.  Probabilities, odds and forecasts of rare events.  Weather and Forecasting. June 
1991:302-307.   

There are several issues surrounding the forecasts of rare and severe events. Issues include the 
relationship between forecasters' judgments and forecasts, over-forecasting, and the use of forecasts for 
rational decision making. The author argues that current practices are not sufficient and the paper discusses 
this issue.  
 
Murphy, A.H. et al. 1980.  Misinterpretation of precipitation probability events. Bulletin of the American 
Meteorological Society 61, 695-701, 1980. 

A questionnaire was given to residents of Eugene, Oregon designed to gather information about 
peoples understanding of and attitude towards probability forecasts. Results indicate that the event in 
question is often misunderstood and most residents had a preference for the use of probabilities to express 
uncertainty. This counters the argument that people do not understand probabilities.  
 
Murphy, A.H. et al. 1979.  Probabilistic temperature forecasts: the case for an operational program.  Bulletin 
of the American Meteorological Society 60, 12-19. 

The paper presents a case for an operational program that involves the formulation and 
dissemination of probabilistic temperature forecasts. The essential components for this program are outlined 
and suggestions are made for specific temperature events that should receive probabilistic treatment.  
 
Murphy, A.H. et al. 1971.  Forecasters and probability forecasts, the responses to a questionnaire.  Bulletin of 
the American Meteorological Society 52, 58-64. 
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The paper offers a summary of findings from a questionnaire given to forecasters of the Travelers 
Weather Service regarding probability forecasting. The responses suggest a number of issues related to 
probability forecasting.  
 
Murphy, A.H. et al.  1971   Forecasters and probabilities: some current problems. Bulletin of the American 
Meteorological Society 52, 239-248 

The paper outlines some current issues around probability forecasting outlined from the Travelers 
Weather Service questionnaire. The paper describes the nature of the problem, and indicates approaches and 
results which clarify issues and make recommendations. The formulation of judgments in the assessment 
process, interpretation of probability forecasts, occurrence of 'hedging' forecasters and evaluation of 
probability forecasts is all addresses.  
 
Oppenheimer, M. et al. 2006.  Global warming: the psychology of long term risk.  Climatic Change 77:1-6 
 
Parry M. 2002.  Scenarios for climate impact and adaptation assessment.  Global Environmental Change 12: 
149-53. 
 
Patt, A. et al.  2005.  Communicating uncertainty: lessons learned and suggestions for climate change 
assessment. C.R. Geoscience 337 (2005):425-41 

The IPCC has developed an approach to overcoming the challenges of communicating uncertainty. 
Based on a survey of climate change experts, this paper evaluates the success of this approach. Findings 
suggest that the approach provided by the IPCC leaves the possibility for biased and inconsistent responses 
to information. Suggestions for future reports are provided.  
 
Pinch, T. 2000. The golem: uncertainty and communicating science. Science and Engineering Ethics 6: 511-
23.  
 
Popper, S.W., et al.  2005. Shaping the future.  Scientific American 292 (4), 66–71. 
 
Powell, M. et al.  2007.  Exploring lay uncertainty about environmental health risk.  Public understanding of 
Science; 16: 323-43 

This study explores how people perceive uncertainties regarding environmental health risks, how 
risk-related emotions and condition affect these uncertainties and what roles socio-demographic, risk 
judgments, context and exposure play to information. Results suggest that emotions are strongly associated 
with perceived uncertainty while the perceived lack of knowledge and the perceived likelihood of becoming ill 
are weakly correlated. Findings indicate that these are complex interactions that raise further questions about 
how all these factors are interrelated.  
 
Ravetz, J.R. 2006.  Post-normal science and the complexity of transitions towards sustainability.  Ecological 
Complexity 3:275-284. 

Post-Normal Science should be renewed and enriched. A theory of complex systems is proposed, 
establishing a review of the methodology of science in the policy process.  
 
Ravetz, J.R.  2004.  The post-normal science of precaution.  Futures 347-357. 

Two sorts of science can be distinguished from one another – 'mainstream', reductionist style that is 
linked to industry and the 'post-normal' approach. The post-normal approach depends on public debate and 
is essential for communication beyond the peer community. The traditional problem-solving approach to 
science is not adequate when system uncertainties and decision making stakes are high. A new form of 
science is necessary for these types of issues.  
 
Ravetz, J. R. 1999. What is post normal science?. Futures, 31, 7, 647-653. 
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Regen, H.M. et al. 2002.  A taxonomy and treatment of uncertainty for ecology and conservation biology.  
Ecological Applications 12(2): 618-28. 
 
Rowe, W.D.  1994.  Understanding uncertainty.  Risk Analysis 14(5): 743-750. 

A framework for classification of different types of uncertainties is provided. Uncertainty and 
variability are structured in four classes: metrical uncertainty and variability in measurement, structural 
uncertainty due to complexity, including models and their validation, temporal uncertainty in future and past 
states and translational uncertainty in explaining uncertain results.  
 
Read, D., et al.  1994. What do people know about global climate change? 2. survey studies of educated 
laypeople. Risk Analysis 14, 971–982. 

A survey, developed based on earlier open-ended interviews, examines public knowledge about 
possible causes of climate change and likely efficacy of possible interventions. Results indicate that people 
have poor appreciation for the role of fossil fuels in climate change and that if significant climate change 
occurs it will primarily be the result of an increase in concentration of carbon dioxide in the earth's 
atmosphere.  
 
Reilly, J., et al. 2001. Uncertainty and climate change assessments. Science 293, 430–433. 

The assessment of uncertainty provided by the IPCC should be improved by using a consistent 
approach to quantifying uncertainty - focusing on quantifying a few key results for policymakers. Procedure 
for this quantification should be documented as well as experts consulted.  
 
Rubino, C.A. The politics of certainty: conceptions of science in an age of uncertainty.  Science and 
Engineering Ethics 6:499-508. 

The paper discusses our ability to predict events in a limited sphere. Some scientists cling to the ideal 
of certainty, which the author claims has had adverse effects on humanities and has created illusions regarding 
a sense of power. Some scientists emphasize the creative power of spontaneity, novelty and surprise.  
 
Saloranta, T. M. 2001. Post-normal science and the global climate change issue. Climatic Change 50, 395–404. 

The science community has been given the increased challenge of making science policy-relevant. 
The concept of Post-Normal' science is introduced and addressed using the climate change challenge. The 
author argues that climate science of the IPCC may be classified as Post-Normal.  
 
Scheffer, M., et al. . 2001. Catastrophic shifts in ecosystems. Nature 413, 591–596. 

The paper provides reasoning for focusing sustainable management of ecosystems on resilience.  
 
Schneider, S.H., 2006.  Climate change: do we know enough for policy action? Science and Engineering 
Ethics (2006) 12, 607-636 

The climate change challenge should be addressed in the context of risk management policy along 
with other scientific research. Policymakers have a role of taking the information and determining value 
judgments. Probabilities are important to making these judgments. The author argues that the climate debate 
needs to move away from absolute costs/benefits into relative delay times to achieve specific caps or avoid 
dangerous climate temperature thresholds.  
 
Schneider, S.H., 2001. What is ‘dangerous’ climate change? Nature 411, 17–19. 

The paper identifies the science of climate change and the IPCC assessments on emissions scenarios 
and impacts. The concept of 'dangerous' climate change is discussed along with the role of scientists and 
policymakers in this area.  
 
Schneider, S.H.  1993.  Degrees of certainty. National Geographic Research and Exploration 92(2) 173-190 
 
Schneider, S.H., et a.l. 1998. Imaginable surprise in global change science. J. Risk Res. 1, 165–185. 
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Decision makers from multiple realms are concerned with reducing vulnerability to unexpected 
events due to climate change. The definition of 'surprise' outlined in the paper does not apply to a wholly 
unexpected outcome, but recognizes that events are observed or anticipated by viewers. This is dependent on 
community expectations and salience of the problem. 'Imaginable surprise' departs from expectations of a 
community. Based on scholarly input, two tables of possible definitions are provided of 'imaginable surprises' 
in the context of climate change.  
 
Schneider, S.H. 2002. Editorial Comment: Can we estimate the likelihood of climatic 
changes at 2100? Climatic Change 52, 441–451. 
 
Skinner, L, 2008.  Facing future climate change: is the past relevant?  Phil Trans. R. Soc. A 2008 366, 4627-
4645 

The paper argues that our approach to climate change is greatly linked to the past, due in large part to 
palaeoclimate reconstructions in shaping future predictions and expectations. Models in our minds and 
supercomputers also intuitively carry this link. Through these models, Palaeoclimate insights affect scientific 
and political judgments. Climate models should take advantage of past and present constraints and should be 
accompanied by clearly defined uncertainties and organized in a way that speaks directly to numerical models 
and their limitations.  
 
Slovic, P. 1998: The risk game.  Reliability Engineering and System Safety 59:73-77 

Risk management has received attention and funding as government and industry work to meet the 
demand from the public for a cleaner environment. Although these efforts are increasing, the public has 
become less concerned about risk. The author proposes a new perspective on risk and discusses the role of 
risk in agenda setting.  
 
Stainforth, D. A. et al. 2005 Uncertainty in predictions of the climate response to rising levels of greenhouse 
gases. Nature 433, 403–406.  

When planning mitigation and adaptation, a full range of possibilities of climate needs to be 
discussed. This paper presents results from the 'climateprediction.net' experiment which is the first multi-
thousand-member grand ensemble of simulations. These models are as realistic as other versions with greater 
climate sensitivities which are crucial for studying the full range of climate change responses.  
 
Stainforth, D. A. et al. . 2007 Confidence, uncertainty and decision-support relevance in climate predictions. 
Phil. Trans. R. Soc. A 365, 2145–2161. 

Climate models are core tools in studying the interactions of climatic processes and provide 
additional arguments regarding anthropogenic warming. The author argues that it is inappropriate to use 
climate models in forecasting future climate predictions because these models being used have never before 
been experienced by the system. The article discusses where confidence is derived from climate forecasts and 
presents concepts for communication.  
 
Stainforth, D.A. et al.  2007.  Issues in the interpretation of climate model ensembles to inform decisions.  
Phil. Trans. R. Soc. A 365, 21163-77. 

Adaptation and mitigation require action on various scales. Adaptation could benefit from regional 
climate predictions, while mitigation could be driven based on global issues. The paper discusses 
development of climate model simulations that can be interpreted on these different scales to inform 
decisonmaking. The paper also discusses how these models can be interpreted and therefore provide one 
input for decision making.  
 
Stendel, M. et al.  2000. Assessing levels of uncertainty in recent temperature time series. Climate Dynamics 
16: 587-601. 

The paper examines the degree in which accurate temperature trends can be expected for the last 
decades near the surface and lower troposphere.  
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Stott, P.A. et al 2002. Origins and estimates of uncertainty in predictions of twenty-first century temperature 
rise. Nature 416 April 2002:723- 

The paper shows the relative importance of uncertainty in climate response to a particular emissions 
scenario. Four scenarios for future emissions are presented with probable forecasts of global-mean 
temperatures. In absence of policies to mitigate climate change, global-mean temperature rise is insensitive to 
the difference in the four emissions scenarios.  
 
Sturgis, P. et al. 2004. Science in society: re-evaluating the deficit model of public attitudes. Public 
Understanding of Science 13(1): 55–74. 

The paper challenges the “deficit model” of public attitudes towards science. The connection 
between this model and contextualist perspectives is tested. The results indicate an importance of knowledge 
as a determinant of attitudes toward science. The complex nature of knowledge is also addressed.  
 
Sunstein, C. 2006.  On the divergent reactions to global terrorism and climate change Columbia Law Review 
Vol. 107:503-557 

The paper discusses risk perception and the public demand for legislation by contrasting America's 
war on terrorism with the climate change challenge. The author argues that this discrepancy between reacting 
to both issues is due to bounded rationality. Also, two conditions are likely to be met before American's 
support significant steps to combat climate change 1) costs are perceived to be low 2) new information or 
incident indicates that Americans have much to gain from risk reduction.  
 
Thompson, K. M.  2002. Variability and uncertainty meet risk management and risk communication.   Risk 
Analysis 22(3):647-53 

The paper discusses the challenges in risk communication. There is a shift away from the use of 
point estimates to the use of distributions in decision making. The use of case studies explore variability and 
demonstrates that probabilistic risk assessment has an impact on risk management and communication.  
 
Tversky, A., et al. 1974.  Judgment under uncertainty: heuristics and biases.  Science 185 (4157):1124-31. 

The article discusses heuristics that are used in making judgments about uncertainty. Heuristics 
should be better understood to aid in improving judgments and decisions based around uncertainty. The 
three heuristics used in making judgments under uncertainty include, 1) representativeness 2) availability of 
instances or scenarios 3) adjustment from an anchor.  
 
Van der Sluijs, J.P. et al.   2003.  RIVM/MNP Guidance for Uncertainty Assessment and Communication: 
Detailed Guidance.  Copernicus Institute for Sustainable Development and Innovation. 65p. 

The report provides an introduction as well as detailed guidance for uncertainty and communication 
in environmental assessments. Problem framing and context, process assessment, environmental assessment 
methods, uncertainty identification and prioritization, uncertainty analysis, review and evaluation and 
reporting are all addressed.  
 
Walker, W.E.  2000. Uncertainty: the challenge for policy analysis in the 21st century.  Lecture presented in 
2000 at the Delft University of technology. Rand Corporation website: www.rand.org  

The author suggests that a new policymaking paradigm and new tools for performing policy analysis 
is needed that will help dealing with uncertainties. The paradigm, adaptive policymaking, allows for flexible 
response to changing circumstances and allows for learning over time.  
 
Weber, E.U.  2006.  Experience-based and description-based perceptions of long-term risk: why global 
warming doesn’t scare us yet?  Climatic Change 77:103-20. 
 
Weber, J.R. et al.  2001.  The communication process as evaluative context: what do nonscientists hear when 
scientists speak?  BioScience 51(6):487-95. 

http://www.rand.org/
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The article marks a third necessary activity in science – informing the general public of the relevance 
and importance of the work. The authors argue that ecologists of the future should be trained in teaching the 
public about ecological services and losses in biodiversity.  
 
Wynne, B.  1992. Misunderstood misunderstandings: social identities and public uptake of science. Public 
Understanding of Science 1: 281–304.  
 
Yearley, S.  2000.  Making systematic sense of public discontents with expert knowledge: two analytical 
approaches and a case study.  Public Understanding of Science 9: 105-22.  

Local knowledge has proven to be more sensitive to local situations than many expert opinions. 
Recent case studies have shown that local knowledge is not inferior, although historically less valued than 
expert opinion. In addition to case studies, two conceptual schemas for understanding this topic are explored. 
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Regional, State and Local Climate Policies 
 
STATE CLIMATE POLICIES 
 
Illinois 
Illinois Climate Change Advisory Group: Final Recommendations to the Governor (Approved July 10 and September 6, 
2007) 
Includes recommendations for transport; power/energy; cap and trade; and commercial, industrial, and 
agriculture (CIA). 
http://www.epa.state.il.us/air/climatechange/documents/final-recommendations  
 
Executive Order 2006-11:  Announced Illinois’ membership in the Chicago Climate Exchange (CCX), and 
pledged to reduce GHG emissions from governmental activities by 2010.   
http://www.illinois.gov/Gov/pdfdocs/execorder2006-11.pdf   
 
On February 13, 2007, Governor Blagojevich announced new statewide GHG emission reduction targets of 
1990 levels by 2020 and 60 percent below 1990 levels by 2050. 
http://illinois.gov/PressReleases/ShowPressRelease.cfm?SubjectID=2&RecNum=5715  
 
Chicago Climate Action Plan 

Chicago's 2008 Climate Action Plan proposes actions to achieve a GHG emissions reduction of 80 
percent below 1990 levels by 2050 with an interim goal of 25 percent below 1990 levels by 2020. The plan 
outlines 35 actions in five categories related to energy efficient buildings, clean energy, transportation, waste, 
and adaptation. 
Future Initiatives include: Building Retrofits; One-Stop-Shop; Energy Efficiency Code; Global Building 
Monitoring System; Green Office Challenge; Solar Energy; Transit Oriented Development; Improved Transit 
Fare Cards; Carbon Offset Fund; Climate Action Plan Jobs; Extreme Heat; Extreme Precipitation; Ecosystem 
Changes; and Building, Infrastructure and Equipment Integrity. 
Link: http://www.chicagoclimateaction.org/ 
 
Indiana 
No Climate Action Plan 
Observer to Midwestern Regional Greenhouse Gas Reduction Accord 
Member of Lake Michigan Air Directors Consortium (LADCO) Regional GHG Registry 
 
Michigan 
Michigan Climate Action Council’s Climate Action Plan, March 2009 
http://www.miclimatechange.us/ewebeditpro/items/O46F21226  
 
Executive Directive 2009-4, July 2009 

Michigan Governor Granholm issued Executive Directive 2009-4, which sets a goal to reduce the 
state’s greenhouse gas (GHG) emissions to 20 percent below 2005 levels by 2025 and 80 percent below 2005 
by 2050. The Directive also implements policy measures to achieve these GHG emission reductions. The 
goal and the policy measures are products of the Michigan Climate Action Council (MCAC) commissioned 

http://www.epa.state.il.us/air/climatechange/documents/final-recommendations
http://www.illinois.gov/Gov/pdfdocs/execorder2006-11.pdf
http://illinois.gov/PressReleases/ShowPressRelease.cfm?SubjectID=2&RecNum=5715
http://www.chicagoclimateaction.org/
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by Governor Granholm to develop a climate action plan for the state. The policy measures within the 
Executive Directive include agricultural education programs aimed at teaching farmers practices that enhance 
biological carbon sequestration; building code revisions designed to improve energy efficiency; state and local 
plans to alleviate vehicular congestion and improve the efficiency of transport; and the development of a 
program that will curb state vehicle idling times. 
 
The MCAC was created by executive order in November of 2007 and consisted of over 100 stakeholders 
including business, labor, environmental, forestry, agricultural, and academic interests. The MCAC delivered 
54 policy recommendations in March of 2009, 52 of which were unanimously recommended by all MCAC 
participants.  An MCAC-approved economic analysis of 35 of these recommendations concludes that their 
implementation will save the state $10 billion by 2020 while reducing emissions to 10 percent below 1990 
levels.   
http://www.michigan.gov/gov/0,1607,7-168-36898-219081--,00.html  
 
Minnesota 
Minnesota Climate Change Advisory Group Final Report: A Report to the Minnesota Legislature, April 2008 
 The MCCAG approved 46 recommendations to reduce emissions, of which 31 were analyzed 
quantitatively to estimate their effects on emissions and 25 were analyzed quantitatively to estimate their 
costs/cost savings. The analyzed measures were estimated to have a cumulative effect of reducing emissions 
by about 22 MMtCO2e in 2015 and 50 MMtCO2e in 2025. Together, the estimated emission reductions 
associated with the MCCAG’s recommendations and recent actions would be enough to achieve Minnesota’s 
GHG reduction goal for 2015 and be within 2.4 MMtCO2e of meeting Minnesota’s goal for 2025. The 25 
recommendations analyzed in terms of their cost-effectiveness were estimated to have a total net cost of 
about $726 million between now and 2025, representing the incremental cost to the recent actions. While the 
MCCAG’s 15 other recommendations were not readily quantifiable, many of them would likely achieve 
additional reductions and net savings (e.g., recommendations for the Transportation and Land Use [TLU] 
sector). Should Minnesota implement the MCCAG’s recommendations to participate in a cap-and-trade 
program, opportunities exist for reducing the costs associated with the MCCAG’s policy recommendations 
for the electricity supply sector. In addition, emerging technologies may hold the potential to substantially 
reduce emissions even more. 
Link: http://www.mnclimatechange.us/MCCAG.cfm  
 
Next Generation Energy Act 

On May 25, 2007, Minnesota Governor Tim Pawlenty signed into law the Next Generation Energy 
Act, which established statewide GHG emission reduction goals of 15 percent by 2015, 30 percent by 2025, 
and 80 percent by 2050, based on 2005 levels. 
The Next Generation Energy Act also includes requirements for Minnesotans to increase energy efficiency 
and expand community-based energy development. The state law also supplements the aggressive 25x’25 
renewable energy standard signed by the Governor. 
Link: https://www.revisor.mn.gov/bin/bldbill.php?bill=S0145.2.html&session=ls85  
 
Duluth Climate Action Plan 
 In May 2001, the City of Duluth joined the Cities for Climate Protection Campaign, which is 
coordinated by the International Council for Local Environmental Initiatives (ICLEI). Duluth pledged to: 
• Take a leadership role in increasing energy efficiency and reducing greenhouse gas emissions from 

http://www.michigan.gov/gov/0,1607,7-168-36898-219081--,00.html
http://www.mnclimatechange.us/MCCAG.cfm
https://www.revisor.mn.gov/bin/bldbill.php?bill=S0145.2.html&session=ls85
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municipal operations; 
• Develop and implement a local action plan, which describes the steps to reduce both greenhouse gas 
and air pollution emissions. The plan will include: 
(1) A greenhouse gas emissions analysis and forecast to determine the source and quantity of greenhouse 
gas emissions within the jurisdiction; 
(2) A carbon dioxide or greenhouse gas emissions reduction target;  
(3) The strategy for meeting Duluth's greenhouse gas reduction target, including 
an outline of the programs and measures that will be implemented to achieve the target. 
Link: http://www.pca.state.mn.us/publications/reports/mnclimate-action-plan.pdf 
 
Current status of Duluth climate action plan/goals: 
* GHG inventory complete.  
* Community-based steering committee and city department committee formed.  
* Plans to install 3 renewable energy systems and accompanying educational displays at the Lake Superior 
Zoo.  
* Replacement of all incandescent red and green traffic signals with more efficient LED signals will save over 
$68,000/yr.in energy costs.  
* $20,000 grant received through the Rebuild MN program to install a 2.4 kW PV system on the Duluth 
Public Library.  
* Four buildings examined by MN WasteWise will be used as models for good practices in waste reduction 
and energy conservation.  
Link: http://www.ci.duluth.mn.us/city/information/ccp/index.htm 
 
Minnesota Climate Change Action Plan:  A Framework for Climate Change Action 
Minnesota Pollution Control Agency, February 2003 
http://www.pca.state.mn.us/publications/reports/mnclimate-action-plan.pdf  
 
New York 
Recommendations to Governor Pataki for Reducing New York State Greenhouse Gas Emissions, The Center for Clean Air 
Policy, April 2003 
http://www.ccap.org/docs/resources/534/NYGHG_Report.pdf   
 
Office of Climate Change, Department of Environmental Conservation 
The office is organized into two bureaus: 
Climate Science and Technology: uses sound science, engineering and economic principles to design 
solutions that will help stabilize atmospheric greenhouse gas concentrations at acceptable levels; supports the 
development of climate impact analyses to help New York respond to the impacts of climate change; 
contributes to state energy and climate planning. 
Climate Programs and Partnerships: works to inform, assist and empower state agencies, local 
governments, NGOs, institutions, businesses and individuals as they reduce carbon emissions and adapt to 
unavoidable impacts. 
The Office also promotes voluntary emissions reporting by New York facilities through the national Climate 
Registry.   
Link to the Office of Climate Change website: http://www.dec.ny.gov/about/43166.html  
 

http://www.pca.state.mn.us/publications/reports/mnclimate-action-plan.pdf
http://www.ci.duluth.mn.us/city/information/ccp/index.htm
http://www.pca.state.mn.us/publications/reports/mnclimate-action-plan.pdf
http://www.ccap.org/docs/resources/534/NYGHG_Report.pdf
http://www.dec.ny.gov/about/43166.html
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Member of the Regional Greenhouse Gas Initiative (RGGI) 
New York is one of ten Northeastern and Mid-Atlantic states who are members of this Regional Initiative.  
These states participate in a cap-and-trade program and are required to reduce their C02 emissions from the 
power sector 10% by 2018. States sell nearly all emission allowances through auctions and invest proceeds in 
consumer benefits: energy efficiency, renewable energy, and other clean energy technologies. 
Link to the RGGI website: http://www.rggi.org/home  
 
Ohio 
No climate change action plan. 
Observer to the Midwestern Regional Greenhouse Gas Reduction Accord 
 
Pennsylvania 
Climate Change Action Plan (2009) 

The action plan calls for a 30% reduction in GHG emissions below 2000 levels by 2020. The action 
plan identifies 52 specific work plans (recommendations) as well as several recent actions taken by 
Pennsylvania and the federal government that combined will provide GHG emissions reductions in 
Pennsylvania of 42 percent below 2000 levels in the year 2020. The 52 recommendations of this report, on 
their own, are anticipated to yield a 36 percent reduction in emissions by 2020. 
http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-
77736/ALL%20OF%20VOLUME%201%20AND%202.pdf  
 
Pennsylvania Climate Change Act (2008) 

The law creates a voluntary greenhouse gas registry for businesses to track their emissions and 
receive credits for reductions. It also calls for an inventory of the state's current emissions sources to establish 
a baseline of current emissions. The bill also requires the state Department of Environmental Protection to 
develop a plan to reduce statewide emissions.  
Link to text of the bill: 
http://www.legis.state.pa.us/cfdocs/legis/PN/Public/btCheck.cfm?txtType=HTM&sessYr=2007&sessInd
=0&billBody=S&billTyp=B&billNbr=266&pn=1554  
 
Observer to the Regional Greenhouse Gas Initiative (RGGI) 
 
Wisconsin 

Wisconsin’s Strategy for Reducing Global Warming: Governor’s Task Force on Global Warming, Department of 
Natural Resources, Public Service Commission of Wisconsin, July 2008 
The report recommends a return to 2005 GHG emissions levels no later than 2014, a 22% reduction from 
2005 levels by 2022, and a 75% reduction from 2005 levels by 2050.  It also recommends several overarching 
policies including Improved Data Collection and Ongoing GHG Reduction Strategy, Evaluation, 
Development and Oversight; a Comprehensive Initiative to Support Voluntary Long-Term Greenhouse Gas 
Emissions Reductions; substantial increases in funding for Research and Development; Utility-Related 
Policies, Including Residential and Commercial Emissions; Transportation; Industry; Agriculture/Forestry; 
and a Carbon Tax/Carbon Trade Program 
Link: http://dnr.wi.gov/environmentprotect/gtfgw/documents/Final_Report.pdf  
 

http://www.rggi.org/home
http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-77736/ALL%20OF%20VOLUME%201%20AND%202.pdf
http://www.elibrary.dep.state.pa.us/dsweb/Get/Document-77736/ALL%20OF%20VOLUME%201%20AND%202.pdf
http://www.legis.state.pa.us/cfdocs/legis/PN/Public/btCheck.cfm?txtType=HTM&sessYr=2007&sessInd=0&billBody=S&billTyp=B&billNbr=266&pn=1554
http://www.legis.state.pa.us/cfdocs/legis/PN/Public/btCheck.cfm?txtType=HTM&sessYr=2007&sessInd=0&billBody=S&billTyp=B&billNbr=266&pn=1554
http://dnr.wi.gov/environmentprotect/gtfgw/documents/Final_Report.pdf
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Wisconsin is one of the two Great Lakes States that has imposed mandatory GHG emission reporting 
requirements. Wisconsin Administrative Code Chapter NR438 requires facilities emitting more than 100,000 
tons/year of carbon dioxide to report emissions to the Wisconsin Department of Natural Resources. 
Link to the bill: 
http://www.pewclimate.org/docUploads/WI%20nr438%20%28mandatory%20reporting%29.pdf  
 
 
Canada 
City of Toronto 

Toronto completed its first combined greenhouse gas and air quality emissions inventory in 2007.  
The inventory contains information about energy consumed and pollutants emitted by City government 
operations and the broader community.  
Toronto's reduction targets for greenhouse gas emissions, from the 1990 levels of approximately 22 million 
tons per year city-wide, are: 
• 6 percent by 2012 (1,320,000 tons per year) 
• 30 percent by 2020 (6,600,000 tons per year) 
• 80 percent by 2050 (17,600,000 tons per year) 
http://www.toronto.ca/environment/air.htm  
 
Toronto’s Climate Change, Clean Air and Sustainable Energy Action Plan, adopted in 2007, includes: 
• a Live Green Toronto program: a five-year, $20-million dollar program launched in 2008 that promotes 

and supports actions by residents and community groups to reduce emissions, clean the air and protect the 
climate.  Its website, www.livegreentoronto.ca, has access to rebates, resources, tools and information 
about programs and supports at the municipal, provincial and federal levels.  The program includes grants 
to help neighborhood and community groups initiate projects such as tree planting, energy efficiency, 
renewable energy production, local food production, green roofs, and water conservation. 

• a framework to renew Toronto's concrete high-rise residential buildings 
• a pilot program for residential solar hot water heating 
• a "one-window" source of information on federal, provincial, municipal, private sector and community 

programs related to energy and the environment 
• a plan to promote local food production and increase community gardens 
• community energy planning 
• a plan to double Toronto's tree canopy 
• the development of a strategy to adapt to climate change 
• a plan to shift taxis and limousines to low emission or hybrid technology. 
The plan calls for initial funding of $42 million for energy conservation measures, $20 million for renewable 
energy projects and $22 million for retrofitting City facilities. 
Link: http://www.toronto.ca/changeisintheair/index.htm  
 
Toronto Atmospheric Fund 

As a non-profit municipal agency, the Toronto Atmospheric Fund provides grants and loans in 
support of Toronto-based initiatives that combat global climate change and improve air quality.   
Link: Toronto Atmospheric Fund 
 
 
 
 

http://www.pewclimate.org/docUploads/WI%20nr438%20%28mandatory%20reporting%29.pdf
http://www.toronto.ca/teo/greenhouse-emissions.htm
http://www.toronto.ca/environment/air.htm
http://www.toronto.ca/livegreen/index.html
http://www.toronto.ca/changeisintheair/index.htm
http://www.toronto.ca/taf/index.htm
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REGIONAL CLIMATE POLICIES 
 
Midwestern Greenhouse Gas Reduction Accord 

The Midwestern Greenhouse Gas Reduction Accord is a commitment by six Midwestern states and 
one Canadian province to reduce GHG emissions through a regional cap-and-trade program and other 
complementary policy measures. The Accord was signed in November 2007 as a part of the Midwestern 
Governors Association’s (MGA’s) Energy Security and Climate Change Summit. Iowa, Illinois, Kansas, 
Michigan, Minnesota, Wisconsin, and the province of Manitoba are members and full signatories of the 
Accord. Indiana, Ohio, South Dakota, and the province of Ontario joined the agreement as observers to 
participate in the development of the cap-and-trade system. The Accord represents the third regional 
agreement among U.S. states to collectively reduce GHG emissions. 
 
The Midwestern Greenhouse Gas Reduction Accord Advisory Group finalized a set of recommendations in 
June 2009, which the governors of the member states are in the process of reviewing.  The Advisory Group 
recommended the following emission reduction targets for the Accord members: 20% below 2005 levels by 
2020; 80% below 2005 levels by 2050.  A link to the Advisory Group’s recommendations can be found here: 
http://www.midwesternaccord.org/GHG%20Draft%20Advisory%20Group%20Recommendations.pdf   
 
The Accord is part of the Midwestern states’ broader energy initiative. Through the MGA, these states have 
also agreed to an Energy Security and Climate Stewardship Platform, which lays out regional goals and policy 
options toward energy efficiency, renewable electricity, bio-based products and transportation, and advanced 
coal and carbon capture and storage.  
http://www.midwesternaccord.org/  
 
 
ADDITIONAL RESOURCES 
 
Zhenghong Tang et al. “Moving from agenda to action: evaluating local climate change action plans”, Journal 
of Environmental Planning and Management; Vol. 53, No. 1, January 2010, 41–62. 

Climate change is conventionally recognized as a large-scale issue resolved through regional or 
national policy initiatives. However, little research has been done to directly evaluate local climate change 
action plans. This study examines 40 recently adopted local climate change action plans in the US and 
analyses how well they recognize the concepts of climate change and prepare for climate change mitigation 
and adaptation. The results indicate that local climate change action plans have a high level of ‘awareness’, 
moderate ‘analysis capabilities’ for climate change, and relatively limited ‘action approaches’ for climate 
change mitigation. The study also identifies specific factors influencing the quality of these local jurisdictional 
plans. Finally, it provides policy recommendations to improve planning for climate change at the local level. 
 
Matthews, Lisa.  “Regional Cap-and-Trade Programs to Cut Global Warming Emissions”, Environmental 
Council of the States, March 2009. 

In the absence of federal action, Northeastern, Mid-Atlantic, Western, and Midwestern states have 
adopted cap-and-trade programs to reduce global warming pollution in their respective regions. This 
experience will prove critical to smooth implementation of a federal climate program. While the effects of 
greenhouse gas (GHG) emissions are global, the manner in which reductions can best be achieved and 
impacts best mitigated will vary by state and region due to differing demographics, politics, and economics.  

http://www.midwesternaccord.org/GHG%20Draft%20Advisory%20Group%20Recommendations.pdf
http://www.midwesternaccord.org/
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This paper provides an overview of the three existing multi-state cap-and-trade programs: the Regional 
Greenhouse Gas Initiative (RGGI), the Western Climate Initiative (WCI), and the Midwestern Greenhouse 
Gas Reduction Accord (Accord). Together, 23 states are members and full signatories of these GHG 
reduction accords, and another nine states have joined the agreements as observers. 
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Climate Change and Climate Change Adaptation Planning 
Related Tools 

 
Part 1: Resources and Tools Highlighted in Module 3: Resources and Tools for Climate 
Change Adaptation Planning 
 
General Resources 
 
Carr, Sarah. Tools for Predicting and Mitigating Coastal Hazard and Climate Change Impacts. Ecosystem Based 
Management Tools, 2010.    
 This resource outlines helpful tools for climate change.  This resource was used to determine whether 
or not the tool inventory was on the right track, and to determine whether or not more tools and resources 
needed to be added.  
Keywords: Climate impacts; EBM Tools 

 
Ecosystem Based Management Tool Inventory. Ecosystem Based Management Tools. 2010  
 This tool inventory is a searchable database on the Ecosystem Based Management Tools website.  It is 
searchable by many different categories, and the tool inventory categories for this project and module were 
modeled after these categories.  
Keywords: EBM Tools; Tool inventory 
 
Laurentian Great Lakes Basin Climate Change Adaptation, Needs Assessment Synthesis.  2011. (Mini-grant 
needs assessment).  
 This needs assessment synthesis, also completed by the mini-grant team, identifies climate change 
adaptation related needs in the Great Lakes Basin. Needs are broken up into the following categories: 
Infrastructure: ports and regional planning; Infrastructure: water; Ecosystem-based management; Coastal 
planning and management; Hazard resilience and disaster preparedness.  
Keywords: Great Lakes; Needs assessment 

 
MRAG Americas. Feb 2009. Trends in Resource Management and Needs and Issues: a Literature Review.  
Report submitted to the NOAA Coastal Services Center: Charleston, SC. 
<http://www.csc.noaa.gov/needsassesments/Coastal_Literature_Review.pdf>. 
 This needs assessment identified and discussed coastal management needs and issues. Conservation, 
habitat, and planning were some of the major issues identified that coastal managers must grapple with. The 
report indicated that coastal managers needed data that better fit their needs, and that the data needs to be 
easily accessible, complete, and up-to-date.  The report also suggested that coastal managers needed access to 
resources that will help them understand data, and communicate the data, and that the type of information 
that is most needed is information on human interactions with natural systems. 
Keywords: Needs assessment; Resource management  

 
MRAG Americas. April 2009.  A Systematic Review of the Needs and Issues of the U.S. Coastal Resource 
Management Community: A Qualitative Meta-Analysis.  Report submitted to the NOAA Coastal Services 
Center: Charleston, SC. <http://www.csc.noaa.gov/needsassesments/Coastal_Meta_Analysis.pdf>. 
 This needs assessment identified several needs among coastal management professionals, and was 
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written for the NOAA Coastal Services Center.  First, habitat issues and land planning issues came up as 
being very important. Also, there was a huge need for more decision support tools and more coordination 
and collaboration.   
Keywords: Needs assessment; Coastal resources; Management 
 
NOAA Coastal Services Center 2008.  Summary Report for the Coastal  
Ecosystem-Based Management Course Needs Assessment.NOAA/CSC/RPT 08-01. Charleston, SC: NOAA 
Coastal Services Center. 
<http://www.csc.noaa.gov/needsassesments/(Economica%20Based%20Management)%20CSC%20EBM%
20Training%20Needs%20Assessment_final.pdf>. 
 This report outlines the process that was used to help the NOAA Coastal Service Center develop an 
Ecosystem Based Management (EBM) training course for coastal managers.  An on-line survey was 
conducted to get an idea of how much coastal managers knew about EBM practices and applications, which 
was used to guide the structure and content of the EBM training course.  
Keywords: Needs assessment; EBM tools; Coastal management 
 
NOAA Office of Ocean and Coastal Resource Management. “Adapting to Climate Change: A Planning 
Guide for State Coastal Managers.”Web. 28 Dec. 2010. 
http://coastalmanagement.noaa.gov/climate/adaptation.html 

The purpose of the document is to assist coastal managers and state level officials create adaptation 
plans to reduce the impacts of climate change. The document guides managers through the planning process. 
Keywords: Planning; Coastal management 
 
“Planning for Climate Change in the Great Lakes.” Survey. NOAA, Sea Grant, Old Woman Creek. July 2010. 
(Cities Initiative Survey, Needs Assessment)  
 The categories from the needs assessment team survey for the Cities Initiative 2010 meeting were used 
to help shape tool categories in this module. Results were taken into consideration, although given the small 
sample size, no large changes were made on module plans based solely on survey results.   
Keywords: Survey; Needs assessment 
 
Safford, T. Thompson, J., and P. Scholz. 2005. Storm Surge Tools and  
Information: A User Needs Assessment. NOAA Coastal Services Center. Charleston, 
SC.<http://www.csc.noaa.gov/needsassesments/(Storm%20Surge)%20finalstormsurgereport.pdf>. 
 The purpose of this needs assessment was to identify the current applications of storm surge models 
and related tools and resources, so that NOAA could improve their current storm surge resources.  Needs 
identified in this report include: forecasting for storm surge needs to be improved to allow for 48-hours of 
prior notice; more education, outreach, and coordination was needed from NOAA; storm surge data needs to 
be updated to reflect changes in shoreline infrastructure and habitat.  
Keywords: Needs assessment; Storm surge 
 
Trumpickas, J., B. J. Shuter, and C. K. Minns. 2009. Forecasting impacts of climate change on Great Lakes 
surface water temperatures. Journal of Great Lakes Research 35:454-463. 

This study utilizes remotely sensed data in order to build a model that explores patterns of lake level 
change associated with climate change in the Great Lakes.  Lake levels and temperatures are modeled in order 
to predict future temperatures and levels in the Great Lakes.  
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Keywords: Remote sensing; Great lakes; Lake temperature; Lake level change 
 
Case Studies 
 
“Advancing Restoration in the Great Lakes Region.” NOAA Digital Coast. Web 21 Dec. 2010. 
<http://www.csc.noaa.gov/digitalcoast/action/advancerestoration.htm>. 

This case study was displayed on the NOAA Coastal Services Center Digital Coast website.  The 
material discussed how Habitat Priority Planner was used in habitat restoration projects in a section of the 
Buffalo River watershed in New York State and a section of the St. Joseph River watershed in Indiana.  The 
software was used to identify areas that were suitable for conversion to wetlands and greenspace in the urban 
Buffalo River watershed environment, and to identify areas that were suitable for conversion to wetlands in 
the agricultural St. Joseph River watershed.  
Keywords: Habitat restoration; Watershed planning  

 

The Conservation Fund. "Saginaw Bay Greenways Collaborative, Michigan." 2005. Print. 

The Saginaw Bay Greenways Collaborative case study demonstrates how a collaborative group 
comprised of nonprofit organizations, local state and federal agencies as well as citizens worked to develop 
green infrastructure in Saginaw Bay, Michigan. 
Keywords: GIS; Green infrastructure 
 
"Building Coast-Smart Communities: A Role Play Exercise." Maryland Department of Natural Resources, 
Consensus Building Institute, MIT-USGS, 2009. Web. 15 Nov. 2010. <http://maryland.coastsmart.org/>.  

This case study is available on the Building Coast Smart Communities website.  The website 
describes how various community members from Maryland, from local business owners to state 
represntatives, attened a summit in order to participate in a climate impacts role play, where attendants were 
assigned characters in an advisory board and debated climate change issues from various viewpoints.  
Keywords: Coastal management; Policy 
 
Total Maximum Daily Load (TMDL) for Fecal Coliform Bacteria in the Waters of Duck Creek in Mendenhall Valley, 
Alaska.Environmental Protection Agency, 2000.  Web. 23 Dec. 2010. 
<http://www.epa.gov/owow/tmdl/examples/pathogens/ak_duckcreek.pdf>. 

In this case study, the Environmental Protection Agency used BASINS 4.0 to perform an analysis of 
fecal coliform bacteria in the Duck Creek watershed, located near Juneau, Alaska.  This watershed has a very 
high level of fecal coliforms and other pollutants.  The BASINS 4.0 SWMM model was used to establish a 
total maximum daily load for the watershed, and to make other recommendations for the management of the 
watershed.   
Keywords: BASINS 4.0; Alaska; Water management 
 
Community Outreach Tools 
 
"Building Coast-Smart Communities: A Role Play Exercise." Maryland Department of Natural Resources, 
Consensus Building Institute, MIT-USGS, 2009. Web. 15 Nov. 2010. <http://maryland.coastsmart.org/>.  

This tool is a half-day role-play exercise that encouraged participants to discuss climate change 
adaptation options and the challenges associated with climate change.  It is targeted towards policy and 



C -52 Appendix C 

Maryland in particular, but can be adapted for other areas.  Materials can be downloaded for free from the 
above listed website. 
Keywords: Role-play; Climate change discussion; Maryland; Policy 
 
"Environmental Planning for Small Communities (TRILOGY)." Environmental Protection Agency, 1998. 
Web. 15 Nov. 2010. <http://www.purdue.edu/envirosoft/trilogy.html>.  

This tool is intended to assist small to medium sized communities in the range of environmental 
issues they may face. Major components include: Environmental laws and regulations; Self-assessment; 
Planning and comparative risk analysis; Financial tools and financial self-analysis; Case studies; Contact and 
information directory.   
Keywords: Small communities; Policy and planning 
 
“Green Communities.” Environmental Protection Agency.  Web. 17 Nov. 2010. 
<http://www.epa.gov/greenkit/index.htm>. 

This tool helps guide communities in creating a planning framework to help reduce environmental 
impacts.  There are 5-steps in the process: 1. Community Assessment; 2. Trend Analysis; 3. Vision Statement; 
4. Sustainable Action Plans; 5. Implementation.  The website offers background information on the 
processes, displays case studies, and offers advice on how to get started. 
Keywords: Planning and policy; Green infrastructure  
 
Education, Training, and Support Tools 
 
“Climate Adaptation Knowledge Exchange (CAKE)” Island Press; EcoAdapt.  Web. 17 Nov. 2010. 
<http://www.cakex.org/about>.  

This website lists climate change related tools and updates its site when new tools become available.  
Other information is available such as case studies, a  
virtual library, and a directory related to climate change information and adaptation efforts.   
Keywords: Tool acquisition; Case studies  
 
“Climate Change in the Great Lakes Region.” Wisconsin Sea Grant. Web. 8 March 2011. 
<http://seagrant.wisc.edu/climatechange>. 

This website provides information and resources on the Climate Change in the Great Lakes Region: 
Starting a Public Discussion seminars that were held between March September 2007.  Available on the 
website is an 80-page summary report and DVD of the seminar that goes over the seminar topics: What is 
known about climate change in the Great Lakes, What is predicted to occur with climate change, and 
measures that can be taken to adapt to climate change impacts.  Users can also view PDF summaries, 
powerpoints, and videos of each individual seminar by clicking on “The Seminars” tab in the table of 
contents.   
Keywords: Developing an adaptation plan; Background information  
  
"Coastal Inundation Toolkit." NOAA Coastal Services Center Digital Coast. Web. 15 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/inundation/>. 

This website offers various resources that assist in dealing with coastal inundation events.  These 
situations occur when water covers land that is normally dry.  There are six different categories users can 
choose from: “Understand (background information on the topic); Identify (discover potential impacts in 
your community); Maps (use maps to visualize the process); Assess (configure your community’s risk and 
vulnerabilities); Communicate (learn how to communicate what you have uncovered to your community); 
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Discover (examine case studies on how communities are dealing with this issue).” 
Keywords: Coastal inundation: Background information  
 
"Coastal Services Center Training.” NOAA Coastal Services Center. Web. 15 Nov. 2010. 
<http://www.csc.noaa.gov/training/>.  

This website offers a number of online modules and lists of available in-person workshops.  
Workshops include a number of GeoSpatial Technology Courses and Coastal Management Training courses.  
Several online courses are also available: 1. Public Trust Doctrine On-Line Course; 2. Survival Skills for 
Coastal Resource Managers On-line Course; 3. Web Content Design and Evaluation On-line Course. Online 
Building Process Skills Courses include: 1. Negotiating for Coastal Resources; 2. Project Design and 
Evaluation; 3. Public Issues and Conflict Management; 4. Planning for Meaningful Evaluation.  There is an 
additional online course called Conducting Needs Assessments 
Keywords: Training; Workshops; Coastal management  
 
"Ecosystem Based Management (EBM) Tools." Web. 15 Nov. 2010. 
<http://www.ebmtools.org/about_ebm_tools.html>.  

This website offers a wide variety of tools and toolkits.  Users can search the database for a tool that 
fits specific requirements.  Tool ccategories include: Decision Support Tools; Modeling and Analysis Tools; 
Data Collection, Processing; Management Tools; Stakeholder Engagement and Outreach Tools; Conceptual 
Modeling Tools; Visualization Tools; Project Management Tools; Monitoring and Assessment Tools.  This 
website also offers a wide range of training opportunities.  
Keywords: Ecosystems; Tool acquisition 
 
"Great Lakes Weather and Climate."Satellite Observations in Science Education. Web. 15 Nov. 2010. 
<http://www.ssec.wisc.edu/sose/glwx_activity.html>.  

This website displays remote sensing images in order to explain Great Lakes weather and climate 
patterns.  Module 'A' examines the reasons behind weather and climate patterns of the Great Lakes. Module 
'B' examines patterns associated with spring and autumn while Module 'C' examines patterns associated with 
summer and winter. 
Keywords: Remote sensing; Education; Modules 
 
“Ohio Sea Grant Webinars.” Ohio Sea Grant; Ohio State University.  Web. 17 Nov. 2010.  
<http://www.ohioseagrant.osu.edu/>. 

Ohio Sea Grant and Ohio State University offer educational webinars about once a month that cover 
climate change related topics in the Great Lakes Area.  These modules can help participants learn more about 
how climate change may impact the Great Lakes area with respect to special topics or in more of a broad 
scope. 
Keywords: Education; Great lakes  
 
“Planning for Climate Change Workshop.” National Estuarine Research Reserve Training System.  Web. 17 
Nov. 2010.  <http://www.nerrs.noaa.gov/Training.aspx>. 

The National Estuarine Research Reserve Training System will offer a Coastal Training Program 
specially made for Great Lakes coastal decision makers.  The training will provide decision makers with the 
skills to plan for climate change issues in their communities.  Information in the training will be customized 
for the Great Lakes region.  Training will be available at a number of different locations, and will be 
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coordinated through Old Woman Creek Reserve in Ohio. Training will be available in the spring of 2011.   
Keywords: Coastal management; Education  
 
Data Websites 
 
“Coastal Change Analysis Program Regional Land Cover.” NOAA Digital Coastal Services Center. Web 17 
Nov. 2010.  <http://www.csc.noaa.gov/digitalcoast/data/ccapregional/>. 

This tool offers land cover land use data sets for coastal areas that can be downloaded for free.  The 
Coastal Change Analysis Program updates data layers every five years, helping to monitor changes in coastal 
habitats.  Remotely sensed data is used to make the layers, with multiple dates so that users can see changes 
over time.  Data is available for download and is in a raster format. 
Keywords: Land use; Landcover; Remote sensing 
 
"Coastal County Snapshots." NOAA Coastal Services Center. Web. 15 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/snapshots/>.  

Coastal County Snapshots is an interactive web-based tool that allows users to access information 
related to floodplains and flood zones in their area.  Once the tool is launched, users click on a state within 
the United States, and then click on their county, if available (data is not available for every U.S. county).  
Then, users have access to county demographics within the floodplain, including population, infrastructure, 
and environment.  
Keywords: Flood hazard; Country-specific data 
 
“Great Lakes Information Network (GLIN) Maps and GIS.” Great Lakes Information Network.  Web. 17 
Nov. 2010.  <http://www.gis.glin.net/>. 

This GLIN webpage offers users a number of different GIS data layers specific to the Great Lakes 
region.  The data is downloadable in a shapefile format, and can be found by searching by topic, organization, 
geography, or upload date.  Topics include: Biota; Boundaries/Political; 
Climatology/meterology/atmosphere; Elevation; Environment; Geoscientific Information; Health; 
Imagery/basemaps/earth_cover; Inland Waters/Hydrography; Society; Structures/Facilities; and 
Transportation. 
Keywords: ArcGIS; Shapefiles 
 
"Historical Maps and Charts." NOAA Office of Coast Survey. Web. 15 Nov. 2010. 
<http://www.nauticalcharts.noaa.gov/csdl/ctp/abstract.htm>.  

Users can access this free map and chart collection, which contains thousands of maps and charts 
from 18th century to modern day. Featured maps include nautical charts, hydrographic surveys, topographic 
surveys, etc.  
Keywords: Mapping; Historical data 
 
"MyEnvironment." Environmental Protection Agency. Web. 17 Nov. 2010. 
<http://epa.gov/myenvironment/>.  

Users can enter in their zip code and receive health, air, ozone and other information specific to 
counties.  They also have access to features like hazardous waste facilities mapping or cancer risks pie charts 
associated with their geographical location.    
Keywords: Health; Hazards 
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“New York Ocean and Great Lakes Atlas.” State of New York. Web. 8 March 2011. 
<http://nyoglatlas.org/index.cfm?&userSkin=4>. 

This link leads users to the New York Ocean and Great Lakes Atlas: Data Viewer, where users can 
view various data layers on New York and the Great Lakes in the area.  Layer boundaries include, but are not 
limited to: administrative, New York State boundaries, watersheds, populations, estuaries, sewage treatment 
plants, and historic sites.  This site is free to use and is meant to be accessed by the general public but would 
also be useful for government organizations, public companies, or universities.   
Keywords: Data viewer; Coastal management; Atlas 

 
“NOAA Digital Coast.” NOAA Digital Coast.  Web. 17 Nov. 2010.  
<http://www.csc.noaa.gov/digitalcoast/>. 

The NOAA Digital Coast Website offers information on data, tools and training available to assist 
communities with coastal management issues.  Users can search under various headings to see if new tools 
and updates are available.  Stories are shared from around the United States, showing how the data and tools 
have been used successfully to manage the coasts.  The website offers all types of resources that are related to 
coastal management, not necessarily all climate change related. 
Keywords: Tool acquisition; Coastal managment 
 
“NOS Data Explorer.”NOAA National Ocean Service. Web. 17 Nov. 2010. 
<http://nosdataexplorer.noaa.gov/nosdataexplorer/>.  

This tool is a collection of spatial information related to coastal areas and oceans, including 
“bathymetry, coastal maps, environmental sensitivity index maps, aerial photographs, etc.”  Users can 
download data from the site and utilize their interactive mapping tools. 
Keywords: Coastal data; Database 
 
 
“Ohio Coastal Atlas.” Ohio Department of Natural Resources. Web 8 March. 2011. 
<http://www.ohiodnr.com/AtlasGIS/tabid/19562/Default.aspx>. 

The Ohio Coastal Atlas is a collection of resources and maps on Lake Erie and its watershed.  
Resources include: a digital, interactive coastal atlas; maps; GIS data; and contacts.  Users can also examine a 
wind turbine placement viewer, a ports and harbors map, a watersheds map, and coastal erosion areas.   
Keywords: Data; Ohio; Lake Erie 
 
“Wisconsin Coastal Atlas.” Wisconsin Sea Grant. Web. 8 March 2011. <http://wiscoastatlas.net>. 

This atlas provides access to maps, and other related data on Wisconsin and the Great Lakes.  There 
are links that direct users to mapping sites like the Wisconsin County and Municipal Web Mapping Site, and 
maps like the Coastal Heritage Tourism Map. There are also links to spatial data layers and websites, and 
spatial decision tools.   
Keywords: Wisconsin; Maps; Data 
 
Analysis Tools and Systems 
 
\"BASINS (Better Assessment Science Integrating point and Non-point Sources) 4.0 Climate Assessment 
Tool (CAT)." EPA Global Change Research Program; EPA Office of Water, 2007. Web. 15 Nov. 2010. 
<http://water.epa.gov/scitech/datait/models/basins/index.cfm>. 

BASINS allows users to explore possible effects of climate change on watersheds and water quality.  
This tool combines national watershed data, GIS, modeling tools, and assessment tools into an open-source 

http://nyoglatlas.org/index.cfm?&userSkin=4
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GIS system.  BASINS can be utilized for a number of different purposes and can be used by local, state, and 
regional organizations.  
Keywords: Water quality; Watersheds; Modeling 
 
“CITYgreen.” American Forests.  Web. 17 Nov. 2010. 
<http://www.americanforests.org/productsandpubs/citygreen/>. 

CITYgreen analyzes ecological and economic benefits of tree canopy and other green space. 
Stormwater runoff, air pollution removal, carbon storage and sequestration and, landcover breakdown are all 
analyzed by the software. Communities can use the alternate scenario modeling feature for decision-making 
and planning purposes.  
Keywords: Green infrastructure; Planning and policy 
 
"FEMA HAZUS." FEMA. Web. 15 Nov. 2010. <http://www.fema.gov/plan/prevent/hazus/index.shtm>.  

FEMA offers free HAZUS software to federal, state, and local governments to assist in risk 
assessment and planning for mitigation efforts.  FEMA HAZUS is meant to help prevent losses associated 
with disasters such as earthquakes, hurricanes, and flooding. 
Keywords: Hazard assessment; Vulnerability assessment; Flood hazard; Disaster management; ArcGIS 
 
"Habitat Priority Planner." NOAA Coastal Services Center. Web. 15 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/hpp/>.  

Habitat Priority Planner is a software tool that helps users make decisions related to “habitat 
conservation, restoration, and land use planning.”  Users can examine various hypothetical situations and 
have access to data, including maps and reports that allow communities to make informed decisions and to 
more efficiently communicate possibilities.   
Keywords: Environmental analysis; Ecosystem restoration; Land use planning; Stakeholder engagement; 
Conservation 

 
"Impervious Surface Analysis Tool." NOAA Coastal Services Center. Web. 17 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/isat/>.  

This tool allows users to examine the percent of impervious surfaces in various areas, which can then 
be used to analyze possible water quality impacts of different management methods.  This tool is meant to be 
an extension of ArcGIS and therefore requires that the tool be used in conjunction with ArcGIS software.  
Keywords: Impervious surfaces; Water quality; ArcGIS 
 
“i-Tree v3.0.” United States Forest Service; Davey; Arbor Day Foundation; Society of Municipal Arborists; 
International Society of Arboriculture; Casey Trees Washington D.C.. Web. 17 Nov. 2010. 
<http://www.itreetools.org/index.php>. 

I-Tree is a free software based tool that helps users quantify the benefits of trees and forests in their 
communities.  The tool is applicable at multiple scales, ranging from a single tree to an individual forest to an 
entire state.  Results generated from this tool can be used to help shape forest and tree management plans, 
involve and engage different stakeholders, among other applications. The i-tree v3.0 suite contains 5 parts: i-
Tree Eco, i-Tree Species, i-Tree Streets, i-Tree Storm, i-Tree Vue. 
Keywords: Urban forests; Forest management 
 
“NatureServe Vista.” NatureServe. Web. 17 Nov. 2010. 
<http://www.natureserve.org/prodServices/vista/overview.jsp>. 
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NatureServe Vista is an analysis system that can help decision makes and planners make land use and 
planning decisions while keeping a conservation framework in mind.  The software can be assist users with 
carrying out conservation assessments and planning projects, to help planners incorporate conservation 
principles in land use planning, and evaluate current and potential land use strategies. NatureServe works to 
incorporate a number of different, important components including “science, expert opinion, community 
values, and GIS.” The site offers a number of support avenues for users, from user forums to sample datasets 
to online technical support.   
Keywords: Conservation; ArcGIS 
 
"Nonpoint-Source Pollution and Erosion Comparison Tool." NOAA Coastal Services Center. Web. 17 Nov. 
2010. <http://www.csc.noaa.gov/digitalcoast/tools/nspect/>.  

N-SPECT is a tool that can be used to determine what effects land use changes, especially 
development, may have on hydrologic systems.  It can also be used to examine effects on hydrologic systems 
from climate change.  While N-SPECT can be used for various sized watersheds, it was created to mostly to 
examine medium and large sized watershed, but can apply to any. 
Keywords: Pollution; Watershed management 
 
“Roadmap for Adapting to Coastal Risk.” NOAA Coastal Services Center Digital Coast. Web. 21 Dec. 2010. 
<http://www.csc.noaa.gov/digitalcoast/training/coastalrisk.html>. 

This resource is a 3-hour, on-line risk assessment workshop.  The workshop is offered through the 
NOAA Coastal Services Center Digital Coast, and helps participants assess current risk and future risk in 
their community.  This workshop requires that participants have access to a phone and the Internet.   
Keywords: Coastal ecosystems; Restoration 
 
Other Informational Websites  
 
“Lake Superior Duluth Streams.org.” NOAA; Natural Resources Research Institute; Sea Grant Minnesota; 
United States Environmental Protection Agency; Minnesota Department of natural Resources; City of 
Duluth; Minnesota Pollution Control Agency.  Web. 17 Nov. 2010. 
<http://www.lakesuperiorstreams.org/>.  

This website offers information about streams, hydrology, and water management to interested 
parties in Minnesota and Wisconsin.  Users can find information on hydrology, including stormwater and best 
management practices.  Most information, such as permitting requirements and data on rivers, is specific to 
Minnesota and Wisconsin only; however there is also valuable information for other Great Lakes residents on 
concepts such as inflow and infiltration, and some general management practices. 
Keywords: Watershed management; Stormwater management; Minnesota; Wisconsin  
 
“NatureServe” (Website). NatureServe. Web. 21 Dec. 2010. <http://www.natureserve.org/>. 

The NatureServe website offers tools and data to assist users incorporate conservation into land use 
and natural resource planning.  Users can browse current NatureServe projects, find local programs, find 
species and ecosystem related data, and learn about other NatureServe resources. Under the “Products & 
Services” heading, users can download other NatureServe tools and learn about other services NatureServe 
can provide.   
Keywords: Conservation; Software; Landuse planning 
 
“NOAA Coastal Climate Adaptation.” NOAA Coastal Services Center. Web 17 Nov. 2010. 
<http://collaborate.csc.noaa.gov/climateadaptation/default.aspx>. 
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The NOAA Coastal Climate Adaptation website offers information and resources on climate change 
for coastal communities in the United States.  Users can search the resources category of the website, which 
lists resources for adaptation and action plans, outreach materials, stakeholder engagement, etc.  Another 
feature of the website, called “Getting Started” helps communities get started on climate change adaptation. 
Keywords: Coastal management; NOAA; Adaptation; Climate change 
 
“NOAA Climate Services Portal.” NOAA Climate Services.  Web 17 Nov. 2010.  
<http://www.climate.gov/#climateWatch>.  

This website offers climate information ranging from data and services to educational materials and 
information.  The website allows users to browse ClimateWatch articles, and offers information to educate 
users on climate principles.  Data is available on past climatic conditions and predictions.  Users can also learn 
how to best use climate data in their own projects.  
Keywords: Climate education; Data 
 
“NOAA State of the Coast.” NOAA; United States Department of Commerce.  Web 17 Nov. 2010.  
<http://stateofthecoast.noaa.gov/>. 

This website offers information about the importance of healthy coasts, and emphasizes the 
interconnectedness between the economy, communities, climate, and ecosystems.  Users can learn about the 
demographics of people living in coastal areas, details of coastal economies and ecosystems, and how climate 
can impact all three.   
Keywords: Coastal climate; Coastal ecosystem 
 
Visualization Tools 
 
"CanVis." NOAA Coastal Services Center. Web. 15 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/canvis/>. 

This tool assists users in visualizing potential impacts of coastal development and climate change. 
Users can add pictures of buildings or structures to see what impacts these developments may have on a 
larger scale. Users can play with various scenarios, such as and increasing or decreasing sea levels, in order to 
visualize potential climate change impacts.  CanVIS is not a modeling system, and therefore users may need 
to base simulations on data from other models and predictions.  This tool does not require extensive 
computer familiarity and users can upload their own photos. Users can also find images from the following 
website: http://www.csc.noaa.gov/digitalcoast/tools/canvis/download.html 
Keywords: Coastal development; Impact visualization 
 
"Climate Wizard."The Nature Conservancy, University of Washington, and University of Southern 
Mississippi. Web. 15 Nov. 2010. <www.climatewizard.org/index.html>. 

This tool illustrates various IPCC climate change scenarios in the US.  Users can view averages and 
changes in temperature and precipitation in the past 50 years and projections into the future.  Resources are 
also available that illustrate case studies and documentation.  
Keywords: Climate change impacts; IPCC Predictions 
 
“Visualizing Coastal Erosion.” University of Wisconsin. Web. 17 Nov. 2010. 
<http://www.geography.wisc.edu/coastal/>. 

Visualizing Coastal Erosion is an interactive website that allows users to see the effects of coastal 
erosion in Ozaukee County, Wisconsin.  Users have access to interactive exhibits that illustrate how erosion 

http://www.csc.noaa.gov/digitalcoast/tools/canvis/download.html
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happens and  depicts the change in landscape over the last 40 years, among over features. 
Keywords: Erosion; Coastal development 
 
Climatology  
 
American Association of State Climatologists. Web 21 Dec. 2010. <http://www.stateclimate.org>. 

This website directs users to their state climatologist, and their regional climatologist.  There are 
currently 47 state climatologists and 6 regional climatologists and climatology centers. This website also offers 
information on current news, and has a interactive map where users can click on their state to get more 
information.  
Keywords: Climatology; State and regional climatologists 
 
“Illinois State Climatologist Office.” Illinois State Water Survey; Institute of Natural Resource Sustainability; 
University of Illinois at Urbana-Champaign, 2009.  Web 18 Nov. 2010.  
<http://www.isws.illinois.edu/atmos/statecli/index.htm>. 

This website has more information on the Illinois State Climatology Office, and about the state 
climatologist, Jim Angel.  The website offers more information on climate products and topics, and lists 
current publications.  There is also an online library to search publications.   
Keywords: Climatology; State climatologist 
 
“Indiana State Climatology Office.” Purdue University. Web 18 Nov. 2010. <http://iclimate.org/>. 

This website has information on the state climatology office and the state climatologist, Dr. 
DevNiyogi.  The Indiana State Climatology website also offers information on the climate in Indiana and on 
current research.  Users can also request climate data from the office.  
Keywords: Climatology; State climatologist 
 
“Michigan State Climatologist’s Office.” Michigan State University Department of Geology; Michigan 
Agricultural Experiment Station; Michigan State University Extension; Southeast Michigan Council of 
Governments, 2009.  Web 18 Nov. 2010.  <http://climate.geo.msu.edu/>. 

The Michigan State Climatology Office website offers information on the state climatology office 
and the state climatologist, Jeffrey Andreson.  The website also has information on the Michigan State 
Agricultural Weather Office, and on Michigan Climate Maps.  You can also access SEMCOG precipitation 
data and examine historical data.   
Keywords: Climatology; State climatologist 
 
“Midwestern Regional Climate Center.” NOAA; Illinois State University Urgana-Champaign; Illinois State 
Water Survey, 2000-2010. Web 18 Nov. 2010. <http://mrcc.isws.illinois.edu/>. 

The Midwestern Regional Climate Center serves 9 Midwestern states, including Minnesota, Iowa, 
Missouri, Wisconsin, Illinois, Indiana, Kentucky, Ohio, and Michigan.  The Midwestern Regional Climate 
Center climatologist is Steve Hilberg. This website offers information on Midwest climates, and climate 
resources for Midwestern states.   
Keywords: Climatology; State climatologist 
 
“New York State Climatology Office.” Cornell University; NOAA.  Web 18 Nov. 2010. 
<http://nysc.eas.cornell.edu/> 
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The New York State Climatology office provides climate related information about the state of New 
York, and the state climatologist is Mark Wysocki.  Climate information is available for selected cities in New 
York, and weather radar is also accessible.   
Keywords: Climatology; State climatologist 
 
“Northeast Regional Climate Center.” Cornell University Department of Earth and Atmospheric Sciences; 
NOAA, 2009.  Web. 18 Nov. 2010. <http://www.nrcc.cornell.edu/>. 

The Northeast Regional Climate Center serves the Northeast region of the United States, which 
includes: Connecticut, Delaware, Massachusetts, Maryland, Maine, New Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, Vermont, and West Virginia.  The website offers information on climate data for 
those 12 states, and the Northeast Regional Climate Center climatologist is Arthur DeGaetano.  
Keywords: Climatology; Regional climatologists 
 
“Office of State Climatologist for Ohio.” Ohio State University Department of Geography; Ohio State 
University Atmospheric Sciences Program.  Web 18 Nov. 2010. <http://www.geography.ohio-
state.edu/faculty/rogers/statclim.html>. 

This website offers information on climate and weather in Ohio and the state climatologist is Jeffery 
Rodgers.  There is information on Ohio’s current and past climates.  There are also links to many other 
weather and climate resources on the website.   
Keywords: Climatology; Regional climatologists 

 
“The Pennsylvania State Climatologist.” College of Earth and Mineral Sciences; Pennsylvania State 
University. Web. 18Nov. 2010. <http://climate.met.psu.edu/www_prod/>. 

This website is for the Pennsylvania State Climatology office, where Paul Knight is the state 
climatologist. You can find information on climate data in Pennsylvania and also learn more about extreme 
events and precipitation in Pennsylvania.   
Keywords: Climatology; State climatologist 
 
“Wisconsin State Climatology Office.” University of Wisconsin-Madison Department of Atmospheric and 
Oceanic Sciences, 2010.  Web. 18 Nov. 2010. < http://www.aos.wisc.edu/~sco/>. 

This website is for the Wisconsin State Climatology Office, where John Young is the state 
climatologist.  You can find information on past climates in Wisconsin, or find other climate related data. 
Also there is a section on climate education and climate news.   
Keywords: Erosion; Coastal development 

 
 

Part 2: Tools Not Highlighted in Module 3: Resources and Tools for Climate Change 
Adaptation Planning 

 
"Adaptation Actions Database." UK Climate Impacts Programme (UKCIP). Web. 15 Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=286&Itemid=423>.  

This database was created as a way to share climate change adaptation approaches from organizations 
in the UK.  This website provides case studies and information about how organizations are adapting to 
climate change.  Users can search by regions and sectors to find out how nearby groups are adapting to 
climate change and to see what kind of challenges they may face.   
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Keywords: United Kingdom; Adaptation planning 
 
"Adaptation Policy Frameworks (APF) for Climate Change: Developing Strategies, Policies, and Measures." 
United Nations Development Programme, 2004. Web. 15 Nov. 2010. 
<http://www.undp.org/climatechange/adapt/apf.html>.  

A PDF is available on this website that guides leaders through creating and implementing policies 
that will help communities adapt to climate change.  There are 5 stages in this framework: 1. Scoping and 
Designing an Adaptation Project; 2. Assessing Current Vulnerability of Development Objectives to Climate; 
3. Assessing Future Climate Change Risks to the Development Objective; 4. Formulating an Adaptation 
Strategy; 5.Continuing the Adaptation Process through Monitoring and Evaluation 
Keywords: Adaptation planning; Vulnerability assessments 

 
"Adaptation to Climate Change Toolkit: Coasts - Marine Turtle Habitats." World Wildlife Fund. Web. 18 
Nov. 2010. 
<http://www.panda.org/what_we_do/endangered_species/marine_turtles/lac_marine_turtle_programme/
projects/climate_turtles/act_toolkit/>.  

This tool is aimed at professionals who work with marine turtles.  Climate change is expected to 
change habitats, and climate change may have a negative impact on sea turtle habitat.  There are four main 
sections in this toolkit: 1. The Toolkit in brief.  2. The problem: impacts and vulnerability. 3. The solutions: 
adaptation measures and manuals. 4. Additional resources.   
Keywords: Marine habitats; Turtles 
 
"Adaptation Wizard." UK Climate Impacts Programme (UKCIP). Web. 15 Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=147&Itemid=273>.  

This tool is a step-by-step guide that assists users in determining the effect climate change may have 
on their area and how to adapt to those changes.  There are 5-steps in this process: 1. Getting Started. 2. Am 
I vulnerable to the current climate? 3. How will I be affected by climate change? 4. What should I do? Do I 
know enough to act? 5. Keep it relevant.  This tool helps users assess vulnerabilities, determine what options 
are available to help with prominent risks, and then to finally develop a community specific adaptation plan.  
Keywords: Developing an adaptation plan; Local effects of climate change 
 
"Adapting to Climate Change: A Checklist for Development." London Climate Change Partnership, South 
East Climate Change Partnership, East of England Sustainable Development Round Table, Nov. 2005. Web. 
18 Nov. 2010. <http://www.london.gov.uk/lccp/publications/development.jsp>.  

This tool is a guide to help developers create projects that are sustainable and compatible with 
variations in climate anticipated from climate change.  A major theme of the tool is that new developments 
should be made to ensure that it will be sustainable throughout major changes in the climate.  It is available in 
PDF format 
Keywords: Sustainable development; PDF 
 
"ASA (Applied Science Associates) Inundation Toolbox." Applied Science Associates.Web. 18 Nov. 2010 
<www.asascience.com/software/housetools/inundation-toolbox.shtml>. 

This website provides users access to information about the Applied Science Associate’s Inundation 
Toolbox.  This toolbox combines storm surge data with the capabilities of GIS to map possible effects of 
anticipated storm surges.  Users must work with ASA staff, who operate the model for them and provide 
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mapping and other expertise.  
Keywords: Modeling; GIS  
 
"Base for Research, Adaptation, Impacts and News (the BRAIN)." UK Climate Impacts Programme 
(UKCIP). Web. 15 Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=226&Itemid=324>.  

This is a database that provides all types of information about climate change.  Searchable categories 
include: Adaptation actions; Impacts of climate change/weather-related events; Research activities; Climate 
Digest.  The database is searchable by keyword, and results are grouped by the above categories.  
Keywords: Database, United Kingdom 
 
"Beach Public Access." Oregon Coastal Atlas Inventory. Web. 15 Nov. 2010. 
<http://www.coastalatlas.net/index.php?option=com_content&task=view&id=20&Itemid=4>.  

This tool keeps a detailed record of all public beach access points on the coastal areas of the State of 
Oregon. The main purpose to this tool is to provide important beach access and other information to 
responsible parties so that they can keep track of public access points and avoid development in these places.    
Keywords: Beach access; Coastal management 
 
"Beach Water Quality." Oregon Beach Monitoring Program. Web. 15 Nov.2010. 
<http://www.coastalatlas.net/index.php?Itemid=40&option=com_custompages>.  

This tool is targeted towards the public and is a method for residents to track the latest water quality 
at local beaches. The Oregon Beach Monitoring Program provides current information on water quality and 
also information and alerts on fecal bacteria in the water.   

Keywords: Water quality; Community outreach 
 
"Benthic Terrain Modeler." NOAA Coastal Services Center. Web. 15 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/btm/index.html>.  

This tool is a way for users to map deep-water environments.   It is made up of ArcGIS-based tools 
and is intended for use by coastal and marine resource managers. This tool requires both ArcGIS 8.x or 9.0 
with Service Pack 2 and the Spatial Analyst extension. 
Keywords: GIS; Deepwater environment; Bathymetry; Data manipulation 
 
"Business Assessment Tool." UK Climate Impacts Programme (UKCIP). Web. 15 Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=283&Itemid=382>.  

This tool helps users understand the potential impacts of climate change in the business sector.  A 
PDF is available called “A changing climate for business” which business owners can utilize in planning for 
the impacts of climate change on their business. 
Keywords: Business sector; PDF 
  
"The Clean Marina Classroom." Michigan Sea Grant. Web. 15 Nov. 2010. 
<http://www.miseagrant.umich.edu/cmp/workshop.html>.  

This website offers information on an in-person course that teaches users how to effectively manage 
marinas.  Topics covered in the workshop include: controlling pollutants in marinas, marina management, 
and environmental stewardship.   
Keywords: Marina management; Education; Modules; Shoreline infrastructure 
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"Climate Change Community Toolbox." South Florida Regional Planning Council. Web. 15 Nov. 2010. 
<http://www.sfrpc.com/climatechange.htm>. 

This website assists decision makers in adapting to climate change impacts.  This tool is focused on 
South Florida, and has three main components: 1. Easy to comprehend “Climate Change Fact Sheets” that 
break down climate change impacts in one of the counties in Southern Florida.  2. A Sea level rise map atlas 
that maps different scenarios for sea level rise caused by climate change. 3. A collection of climate change 
resources, from both international and national sources. 
Keywords: Adaptation planning; Florida; Atlantic/Gulf Coasts 
 
"Climate Change Course." University of Wisconsin Madison. Web. 15 Nov. 2010. 
<http://cimss.ssec.wisc.edu/climatechange/>.  

These modules are a means of explaining the results of the 2007 IPCC report on Climate Change and 
consists of 5 course units: Our Global Climate System; Observations of Climate Change; Global Climate 
Change; Climate Modeling; Regional Climate Change. Users need to register for the site so that they can take 
quizzes associated with each section.   
Keywords: Education; IPCC report; Modules 
 
"Climate Ready Estuaries Coastal Toolkit." Environmental Protection Agency. Web. 15 Nov. 2010. < 
http://www.epa.gov/CRE/index.html>. 

This tool offers users a collection of information on climate change and coastal zones, including 
estuaries. Resources include: 1. Basic Information (background on climate change, potential impacts, and 
adaptation suggestions); 2. Where You Live (Information on National Estuary Program projects in your local 
area); 3. Explore Climate Ready Estuaries (examples of how the National Estuary Program is working with 
communities); 4. Coastal Toolkit (Information and tools that will help users begin adapting to climate 
change); News and events (current happenings in Climate Ready Estuaries program).   
Keywords: Estuaries; Ecosystem Resiliency  
 
“Climate Witness Community Toolkit.” World Wildlife Fund South Pacific Programme, April 2009. Web. 15 
Nov. 2010.  
<http://www.panda.org/about_our_earth/all_publications/?162722/Climate-Witness-Community-Toolkit> 

This PDF details a case study in Kabara, Fiji, where impacts of climate change are studied and an 
adaptation plan was devised to assist the community with climate change.  This study stresses participation by 
local community members and developing strategies that are compatible with the local customs and culture.  
Keywords: Community action; Developing an adaptation plan; Fijii 
 
"Coastal Climate Adaptation." NOAA Coastal Services Center. Web. 15 Nov. 2010. 
<http://community.csc.noaa.gov/climateadaptation/index.php?option=com_docman&Itemid=32> 

This website offers a list of tools for climate change adaptation.  Under the resource tab, users can 
find information for Adaptation Guides, Plans and Examples; Tools for Adaptation; Impacts of Climate 
Change; Outreach and Education; Risk and Vulnerability Assessments; and Sea Level/Lake Change. 
Keywords: Vulnerability assessments; Shoreline infrastructure, Outreach; Education; Adaptation planning; Lake 
level change; Modules 
 
 “Coastal Ecosystem Restoration.” NOAA Coastal Services Center. Web. 15 Nov. 2010. 
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<http://www.csc.noaa.gov/coastal/>. 
This systematic method is intended to assist users in breaking down coastal ecosystem conservation 

projects into manageable steps. Conservation projects are categorized into five components: Planning, 
Implementation, Performance Assessment, Adaptive Management, and Dissemination of Results. The 
website also offers background information on the importance of restoration and what kinds of challenges 
conservation projects may face.   
Keywords: Ecosystem Resiliency; Conservation 
 
"Coastal Glossary." International Coastal Atlas Network. Web. 15 Nov. 2010. 
<http://www.coastalatlas.net/index.php?option=com_glossary&Itemid=37>.  

This tool is a glossary that defines coastal terms that may be unfamiliar, especially coastal 
management terms. 
Keyword: Coastal terms; coastal management 
 
"Coastal Inundation Visualization." NOAA Coastal Services Center. Web. 15 Nov. 2010.  
<http://www.coastalatlas.net/index.php?option=com_content&task=view&id=32&Itemid=4>. 

Offers erosion, storm surge, and other information that can be used by those who plan for 
emergencies, community members, and those who work on local planning projects. *Note: Currently, this 
tool is not available due to upgrading and editing. 
Keywords: Stormwater; Flood hazard; Emergency planning 
 
"Coastal Resilience Mapping Tool." Coastal Resilience Long Island; The Nature Conservancy; NOAA; ASFM 
(Association of State Floodplain Managers); NASA Goddard Institute for Space Studies; Pace Law School; 
University of Southern Mississippi; MSI (Marine Science Institute). Web. 15 Nov. 2010. 
<http://www.coastalresilience.org/>.  

This website features information on flooding events and coastal issues that may occur with climate 
change in the Long Island, New York area. Users can examine the issue in depth, including what the risks are, 
and what mitigation and adaptation strategies are available.  The Future Scenarios Map allows users to 
determine what the social, economic and ecological effects of flooding may be.   
Keywords: Flood hazard; Adaptation planning; New York; Community outreach 
 
Coller, Matthew, Peter Wheeler, Joshphar Kunapo, Jim Peterson, and Michael McMahon. "Lake Entrance 
Visualization Tool." Web. 15 Nov. 2010. <http://sahultime.monash.edu.au/LakesEntrance/>.  

This tool allows users to visualize lake level change scenarios that are possible with climate change.  
Users can drag the lake level higher or lower and see what effect that will have on the city.  This tool is 
specifically designed to model lake level changes in an Australian lake, but is also useful for visualizing lake 
level change in a general sense.   
Keywords: Lake levels; Shoreline infrastructure; Australia; Flood hazard 
 
“Community Risk Assessment Methodologies and Case Studies.” ProVention Consortium; The International 
Federation of Red Cross and Red Crescent Societies. Web. 15 Nov. 2010.  
http://www.proventionconsortium.org/?pageid=43 

Users can search through case studies and previously used methods on climate change adaptation. 
They can choose a geographical focus (including the United States, other countries, and a global focus) to 
find case studies specific to a particular area.  Additionally, they can search by: Hazard risk type; Sector focus; 

http://www.proventionconsortium.org/?pageid=43
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Participatory tools; and more.  
Keywords: Case studies; Adaptation planning 
 
“Community VIZ.” Orton Family Foundation, 2010. Web. 15 Nov. 2010. 
<http://www.orton.org/tools/community_viz >. 

This visualization tool is useful in community planning decisions. This GIS software is used for both 
communicating to the public and planning.  It is made to be easy and convenient for users to operate.   
Keywords: Visualization tool; Community outreach; Planning 
 
“Community Vulnerability Assessment Tool (CVAT).” NOAA Coastal Services Center. Web. 17 Nov. 2010.  
<http://www.csc.noaa.gov/rvat/>. 

CVAT assists users in planning and conducting hazard assessments, which help them to identify 
potential hazards in their community.  Communities can use CVAT to help them analyze potential economic, 
environmental, and societal impacts associated with hazards.  A CD-ROM of CVAT can be ordered for free 
from the NOAA Coastal Services Center website.   
Keywords: Hazard assessment; Hazards 
 
"Compendium on Methods and Tools to Evaluate Impacts Of, and Vulnerability and Adaptation To, Climate 
Chnange." United Nations Framework Convention on Climate Change UNFCCC Secretariat, Feb. 2008. 
Web. 15 Nov. 2010. 
<http://unfccc.int/adaptation/nairobi_workprogramme/compendium_on_methods_tools/items/2674.php
>.  

A PDF report on the 2008 UNFCCC Compendium can be downloaded from this site.  This report 
reviews available tools and methodologies in order to assist decision makers in developing strategies for 
climate change adaptation planning.    
Keywords: Developing an adaptation plan; PDF 
 
"Costing the Impacts of Climate Change." UK Climate Impacts Programme (UKCIP). Web. 15 Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=69&Itemid=185>.  

This tool allows users to determine costs associated with climate change and the costs associated 
with adaptation by performing their own cost benefit analysis. This tool includes information on how to 
identify costs, a spreadsheet for calculating costs, and case studies.  
Keywords: Cost analysis; Adaptation  
 
"CRiSTAL Community-Based Risk Screening - Adaptation and Livelihoods." International Institute for 
Sustainable Development (IISD); The World Conservation Union (IUCN); Stockholm Environment Institute 
(SEI-US); Intercooperation. Web. 15 Nov. 2010. < http://www.eldis.org/go/livelihoods/>.  

This website offers information on how to develop policy and development plans that are based on 
“livelihood approaches,” which are derived from a range of disciplines and focus on human centered 
approaches.   
Keywords: Community outreach; Adaptation planning 
 
"Electronic Navigational Chart Handler." NOAA Coastal Services Center. Web. 15 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/enchandler/>.  

This is a GIS-based tool allows users access to a database of navigational charts where they have 
access to over 150 potential data layers.  
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Keywords: Data; Navigational charts; GIS 
 
"Great Lakes Fisheries Leadership Institute." NOAA; Sea Grant. Web. 15 Nov. 2010. 
<http://www.glerl.noaa.gov/seagrant/GLFLI/Notebook/Curriculum.html>.  

This website offers a number of modules targeted towards stakeholders in the fishery industry.  
Categories of modules available include: 1. Aquatic Science; 2. Aquatic Nuisance Species Effects on 
Sustainability; 3. Fisheries Habitat; 4. Contaminant Issues Relevant to Great Lakes Fisheries; 5. Fisheries 
Management; 6. Institutional Arrangements for Great Lakes Fisheries Management; 7. Public Participation 
Keywords: Fisheries; Modules; Education  
 
“Green Communities.” Environmental Protection Agency.  Web. 17 Nov. 2010. 
<http://www.epa.gov/greenkit/index.htm>. 

This tool helps guide communities create a planning framework to help reduce environmental 
impacts.  There are 5-steps in the process: 1. Community Assessment; 2. Trend Analysis; 3. Vision Statement; 
4. Sustainable Action Plans; 5. Implementation.  The website offers background information on the 
processes, displays case studies, and offers advice on how to get started. 
Keywords: Planning and policy; Green infrastructure 

 
Hart, David, and Brea Lemke. "GIS Tools to Support Stormwater Management." Wisconsin Sea Grant; 
University of Wisconsin, 6 Mar. 2003. Web. 15 Nov. 2010. 
<http://coastal.lic.wisc.edu/stormwater/welcome.htm>. 

Information from the “GIS Tools to Support Stormwater Management” workshop conducted by 
David Hart and Brea Lemke are available on this website. Users can access powerpoints and datasets from 
the workshop.  
Keywords: GIS; Workshop; Stormwater 
 
"Hazard Assessment Template." NOAA Coastal Services Center. Web. 15 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/hat/>.  

This is an internet-based tool that assists users in creating a website in order to map hazards that are 
associated with specified locations. In order to create your own website, you need a GIS experienced user and 
data that fits the following requirements: hazard zones, search layers like parcels, streets, villages; roads, 
boundaries, planning conservation or permitting zone data. This tool is typically utilized for permitting and 
planning purposes and also for hazard mitigation efforts.  
Keywords: Coastal Services Center; Stormwater; Flood hazard; Shoreline Infrastructure; Conducting 
vulnerability assessments 
 
"Historical Hurricane Tracks Tool." NOAA Coastal Services Center. Web. 15 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/hurricanes/>.  

Users can examine historical paths of previous hurricanes by entering in information on their 
location (you can choose from: ZIP code, city, state, region, or latitude/longitude) or they can enter the name 
of a storm to track its path. This tool also includes data on coastal populations and users can use this tool to 
access storm reports. It is specific to the Atlantic coast and portions of the Pacific islands.     
Keywords: Marine coast; Stormwater; Shoreline infrastructure; Flood hazard; Hurricanes  

 
“How-to-Guides.” NOAA Coastal Service. Web. 17 Nov. 2010. 
<http://www.csc.noaa.gov/howtoguides.html>. 
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This website offers links to websites and publications related to coastal management.  There are 
resources for: Marine Boundaries, Social Sciences, Remote Sensing, Hazards, and Coastal Issues.  
Keywords: Stormwater; Drought; Flood hazard; Ecosystem Resiliency; Shoreline infrastructure 
 
"Inundation Mapping." NOAA National Weather Service. Web. 17 Nov. 2010. 
<http://water.weather.gov/ahps/inundation.php>. 

This website allows users to access inundation maps from LiDAR data of various U.S. cities.  Users 
can access flooding data from each area and view impacts from past flooding events. 
Keywords: Inundation mapping; Stormwater; Flood hazard 
 
“InVEST.” Nature Capital Project, 2006. Web. 17 Nov. 2010. 
<http://www.naturalcapitalproject.org/InVEST.html>. 

This tool allows users to examine the costs and benefits associated with various land use and 
development scenarios.  Users can choose between different outputs based on the complexity of data they 
need and how much data is available to input in the software.  This software does require an ArcGIS capable 
user. 
Keywords: GIS; Land use 
 
"Land Use Portfolio Model." USGS (U.S. Geological Survey). Web. 17 Nov. 2010. 
<http://geography.wr.usgs.gov/science/lupm.html>. 

This tool can assist leaders and communities in their efforts to map and understand risks from 
natural hazards.   It can also assist them in developing their own mitigation plans.  This tool utilizes GIS, and 
incorporates economic factors into decision making and preparedness for disasters.  The Land Use Portfolio 
Model helps communities determine economical costs and benefits of decisions.   
Keywords: Flood hazard; Risk; Emergency preparedness 
 
"Legislative Access." NOAA Coastal Services Center. Web. 17 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/legatlas/>.  

Users can click on an area on the map in order to determine which coastal and marine laws apply to 
the area.  This tool also offers a database to search for marine and coastal laws, boundaries for particular laws 
and jurisdictions, and allows users to download legislative information.  In order to use this software, ArcGIS 
is required.   
Keywords: GIS; Ocean management 
 
"Lidar Data Handler." NOAA Coastal Services Center. Web. 17 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/lidarhandler/>.  

This is a GIS-based tool that allows users to manipulate LiDAR datasets.  ArcGIS is required to 
operate the software. 
Keywords: GIS; LiDAR 

 
"LIDAR Data Retrieval Tool." NOAA Coastal Services Center. Web. 17 Nov. 2010. 
<http://maps.csc.noaa.gov/TCM/>.  

Customers can use this tool to access LIDAR data from the NOAA Coastal Services Center Archive. 
It is intended for the general public, coastal managers and other scientists. This tool offers an interactive 
format where customers can personalize their output. 
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Keywords: LiDAR; Data manipulation 
 
"List of Reusable Content Objects (RCOs)." Satellite Observations in Science Education. Web. 17 Nov. 2010. 
<http://www.ssec.wisc.edu/sose/rco/>.  

This webpage has a list of the RCOs available on the Satellite Observations in Science Education 
website. The categories for RCOs include: Satellite Imagery Display and Analysis, Data Plotting and 
Visualization, Organization and Display of Textual Information, Sequential Mixed-Content Display, User 
Input Validation  
Keywords: Data; Remote sensing 

 
"Local Climate Impacts Profile (LCIP)." UK Climate Impacts Programme (UKCIP). Web. 17 Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=278&Itemid=377>.  

This tool is intended to help local authorities determine what climate change adaptations may be 
necessary in their area.  Information is available on how to conduct an LCLIP (Local Climate Impacts 
Profile), next steps in the process, and case studies.  
Keywords: Adaptation planning, United Kingdom 
 
"Local Government Climate Change Adaptation Toolkit." ICLEI Local Governments for Sustainability, 
Cities for Climate Protection Australia Adaptation Initiative. Web. 17 Nov. 2010. 
<http://www.iclei.org/index.php?id=adaptation-toolkit>.  

This toolkit is specifically designed for Australian local governments to set up their own adaptation 
strategies.  The toolkit contains 14 tools that are designed to guide communities through each step of the 
process.  
Keywords: Adaptation planing; Australia 

 
"MAGICC/SCENGEN." US EPA (Environmental Protection Agency); UCAR (University Corporation for 
Atmospheric Research); NCAR (National Center for Atmospheric Research), 2007. Web. 4 May 2010. 
<http://www.cgd.ucar.edu/cas/wigley/magicc/index.html>.  

MAGICC and SCENGEN are two tools that are used in conjunction with one another in order to 
predict the effects of climate change on specific regions and also the entire globe.  MAGICC is first used to 
predict future emissions levels and the effects of predicted emissions on temperature and rise in sea level.  
SCENGEN links this information with geospatial data in order to map the outcome from the MAGICC 
modeling system.   
Keywords: Modeling; Climate scenarios 
 
"Marine Traffic." Department of Product and System Engineering, University of the Aegean. Web. 17 Nov. 
2010. <http://www.marinetraffic.com/ais/addyourarea.aspx?level1=150>.  

This tool gives up-to-date information on the positioning of ships.  It can be set up so that the tool 
covers the area of a user’s choosing.  Information for this tool comes directly from the ships themselves, as 
they send information on their positions through the radio.  
Keywords: Nautical information; shipping 

 
"Multipurpose Marine Cadastre." NOAA Coastal Services Center. Web. 17 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/mmc/index.html>.  

This tool helps users with development and planning in marine areas, especially projects that involve 
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renewable energy.  Users can access federal and state cadastral data and laws and restrictions associated with 
development in certain areas. 
Keywords: Shoreline infrastructure; Vulnerability assessments 
 
"Nautical Chart Reprojector." NOAA Coastal Services Center. Web. 17 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/chartreprojector/>.  

This tool helps users re-project raster NOAA nautical charts. The tool is stand-alone and does not 
require any other specialized software (i.e. GIS) 
Keywords: Nautical charts; Data manipulation  
 
"Nautical Chart Viewer." NOAA Coastal Services Center. Web 17 Nov. 2010. 
<http://www.csc.noaa.gov/digitalcoast/tools/chartviewer/>.  

This tool helps users view nautical chart information in a BSB format in a GIS environment.  This 
tool does require ArcGIS software. 
Keywords: GIS; Nautical charts 
 
“NOAA Coastal Climate Adaptation.” NOAA Coastal Services Center. Web 17 Nov. 2010. 
<http://collaborate.csc.noaa.gov/climateadaptation/default.aspx>. 

The NOAA Coastal Climate Adaptation website offers information and resources on climate change 
for coastal communities in the United States.  Users can search the resources category of the website, which 
lists resources for adaptation and action plans, outreach materials, stakeholder engagement, etc.  Another 
feature of the website, called “Getting Started” helps communities get started on climate change adaptation. 
Keywords: Coastal management  
 
 “NOAA Digital Coast.” NOAA Digital Coast.  Web. 17 Nov. 2010.  
<http://www.csc.noaa.gov/digitalcoast/>. 

The NOAA Digital Coast Website offers information on data, tools and training available to assist 
communities with coastal management issues.  Users can search under various headings to see if new tools 
and updates are available.  Stories are shared from around the United States, showing how the data and tools 
have been used successfully to manage the coasts.  The website offers all types of resources that are related to 
coastal management, not necessarily all climate change related.  
Keywords: Tool acquisition; Coastal management 
 
"NOAA Heat/Health Watch Warning System." NOAA; University of Miami, 2005. Web. 17 Nov. 2010. 
<http://www.noaanews.noaa.gov/stories2005/s2366.htm>.  

This website provides a warning for excessive heat, which may become valuable for communities 
that are affected by extreme temperatures associated with climate change.  
Keywords: Health; Urban heat islands 

 
"Nottingham Declaration Action Pack." Web. 17 Nov. 2010. 
<http://www.energysavingtrust.org.uk/nottingham>.  

This website will link users to the Nottingham Declaration on Climate Change page, where they can 
request a copy of the Nottingham Declaration, which is a declaration that British decision makers can sign 
vowing to tackle climate change issues in their councils.  
Keywords: Adaptation planning, Community outreach  
 
"OrCOOS Near-Real Time Data." Oregon Coastal Ocean Observing System. Web. 17 Nov. 2010. 



C -70 Appendix C 

<http://agate.coas.oregonstate.edu/data_index.html>.  
This website was created to establish a system that could monitor the use of Oregon’s coastal areas 

and promote the sustainable and responsible utilization resources associated with coastal areas. Many of the 
features are almost real time, and you can find information on mooring, remote sensing, and other data.  
Keywords: Coastal area monitoring; resource management 
 
"Oregon Coastal Atlas." International Coastal Atlas Network. Web. 17 Nov. 2010. 
<http://www.coastalatlas.net/index.php?option=com_frontpage&Itemid=1>.  

This website offers users a range of resources related to coastal management and coastal issues.  
There is an internet map server that acts as a simple alternative to GIS.  This Maps section offers users the 
option to personalize maps and utilize data from the Atlas archives. There is also information on tools related 
to coastal areas, and more information on coastal issues and topics.   
Keywords: Oregon; Coastal atlas  
 
"Oregon Explorer - Natural Resources Digital Library." Oregon State University. Web. 17 Nov. 2010. 
<http://oregonexplorer.info/>.  

Oregon Explorer allows users to access free geospatial data.  This data is intended for use by a wide 
variety of users, from researchers to business owners. Datasets were compiled in a partnership between 
Oregon State University and the Institute for Natural Resources. The data on the Oregon Explorer is 
intended for a wide range of audience members, from the public at large to researchers.  
Keywords: Database; Geospatial data; Oregon 
 
"Risk and Vulnerability Assessment Tool." NOAA Coastal Services Center. Web. 17 Nov. 2010. 
<http://www.csc.noaa.gov/rvat/>.  

This tool is indented to help users identify hazards and risks in their area.  Includes four parts: Risk 
and Vulnerability Assessment (using the Community Vulnerability Assessment Tool  (CVAT)); Interactive 
Mapping; Community Rating System; Storm Surge Visualization.  Interactive mapping is specific to Brevard 
and Volusia Counties, Florida and shows vulnerable locations within this area. This tool also includes a step-
by-step guide of risk and vulnerability assessments. A community rating system illustrates how to get 
community members involved in decisions related to floodplain management.  Storm surge visualization is 
available for Brevard and Volusia Counties that illustrates various scenarios in 3D. (This feature requires Real 
Player or Windows Media Player) 
Keywords: Florida; Marine Coast; Flood hazard: Shoreline infrastructure; Stormwater; Vulnerability assessments 
 
"Risk Framework." UK Climate Impacts Programme (UKCIP). Web. 17 Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=62&Itemid=184>.  

This tool is a step-by-step guide that helps users lay the foundation for a climate change adaptation 
plan.  This guide mainly helps users determine climate change related risks in their communities so that they 
are able to determine which impacts they need to plan for. Through this tool, users can sign up for training 
(both online and in person) and can examine case studies.   
Keywords: Adaptation planning; Risk assessment 
 
"Socio-economic Scenarios." UK Climate Impacts Programme (UKCIP). Web. 17 Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=21&Itemid=196>.  

This tool helps users determine potential socio-economic effects of climate change, and explains how 
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changes in the socio-economic climate can alter responses to climate change. This tool is available in a PDF 
format. 
Keywords: Economic impacts; Vulnerability assessments 
 
"SimCLIM." CLIMsystems Ltd. Web. 17 Nov 2010. <http://climsystems.com/simclim/>. 

SimCLIM  is a modeling system that can be utilized to display possible climate change impacts in a 
specific area.  This tool can be used to determine possible climate change related risks and to determine how 
sensitive an area may be to climate change, among other applications. 
Keywords: Vulnerability assessment; Modeling 
 
"SLAMM: Sea Level Affecting Marshes." Warren Pinnacle Consulting, Inc. Environmental Modeling. Web. 
17 Nov. 2010. <http://www.warrenpinnacle.com/prof/SLAMM/index.html>. 

This tool helps to illustrate the anticipated effects of climate change and rising sea level on wetland 
ecosystems.  Users can see maps of current wetland locations and also maps of projected changes in wetland 
distribution as sea level rises.   
Keywords: Wetlands; Shoreline infrastructure; Vulnerability assessments; Flood hazard 
 
"SLOSH (Sea, Lake, and Overland Surges from Hurricanes) Model." National Hurricane Service, NOAA, 
National Weather Service, FEMA. Web. 17 Nov. 2010. 
<http://www.nhc.noaa.gov/HAW2/english/surge/slosh.shtml>. 

SLOSH is a widely used storm surge prediction model that is used to predict storm surge heights and 
wind intensity of hurricanes.  It can be used to predict storm surges associated with immanent hurricanes, but 
can also be used to test hurricane scenarios and determine storm intensity of past hurricanes.  This model 
takes various measurements associated with a hurricane (Pressure, Size, Forward speed, Track and Winds) 
and predicts storm surge intensity. 
Keywords: Stormwater; Flood hazard; Disaster preparedness; Hurricanes 
 
“Smart Growth Index.” US Environmental Protection Agency, 2002.  Web 17 Nov. 2002. 
<http://www.epa.gov/dced/topics/sg_index.htm>. 

This tool is a GIS based modeling tool that assists users to simulate various land use scenarios.  It is 
fit to specific communities and allows users to determine the outcome and impacts of various land use 
scenarios, thus helping to determine which strategies are “smart growth” options for each community. *Note 
this tool does not yet appear to be widely available, and appears to still be in piloting stages.  
Keywords: Visualization tool, Shoreline infrastructure, Ecosystem Resiliency  
 
"Tools Portfolio." UK Climate Impacts Programme (UKCIP). Web. 17 Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=406&Itemid=448>.  

This tool offers users a flow chart that suggests ways in which the various tools on the UKCIP 
website can be used in conjunction with one another. 
Keywords: Tool integration; Flow chart 
 
"UK Climate Scenarios." UK Climate Impacts Programme (UKCIP) and Met Office Hadley Center. Web. 17 
Nov. 2010. 
<http://www.ukcip.org.uk/index.php?option=com_content&task=view&id=156&Itemid=288>.  

This website offers a link that will introduce users to the basic ideas presented in the UK Climate 
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Projections (UKCP09). The link provides access to data from the report as well as graphs and advice on how 
to utilize the findings of the study.  
Keywords: UK; Climate tools; UKCP09 
 
"Urban Heat Islands (or UHI)." Cooperative Institute for Meteorological Satellite Studies. Web. 17 Nov. 
2010. <http://cimss.ssec.wisc.edu/climatechange/globalCC/lesson7/UHI2.html>.  

This website provides an introduction to what urban heat islands are and has charts and diagrams 
that help to illustrate the topic.   
Keywords: Visualization tools; Urban heat islands 
 
"V-Datum Transformation Tool." NOAA Office of Coast Survey. Web. 17 Nov. 2010.  
<http://vdatum.noaa.gov/> 

This tool can transform datasets from one vertical datum to another, which is crucial when you need 
to combine or compare datasets that have different datums.   
Keywords: Data manipulation; Data transformation 
 
"Washington State Coastal Atlas." Department of Ecology, University of Washington; Washington State 
Department of Natural Resources; NOAA Coastal Services Center. Web. 17 Nov. 2010. 
<http://www.ecy.wa.gov/programs/sea/sma/atlas_home.html>.  

This coastal atlas allows users to learn about Washington’s shoreline, by looking at land cover, habitat 
types, regulated features, physical features, regulated areas and more.  Viewers can zoom in on the map, pan, 
and select areas, among other functions.  
Keywords: Shoreline infrastructure; Vulnerability assessments 
 
"Weather and Climate Activities to Explore the Atmosphere." University of Wisconsin Madison. Web. 17 
Nov. 2010. < http://cimss.ssec.wisc.edu/wxfest/>  

12 Applets that describe weather and climate concepts such as tornadoes, past climate, relative 
humidity, etc.  
Keywords: Weather; Visualization tools 
 
"West Coast Habitat Portal." Pacific Coast Ocean Observing System (PaCOOS). Web. 17 Nov. 2010. 
<http://nwioos.coas.oregonstate.edu/>. 

The West Coast Habitat Portal is a data network that offers marine datasets from various providers 
like NOAA Fisheries Marine Fisheries Services, and Pacific States Marine Fisheries Commission.  Users can 
access datasets on coastal habitats, tectonic activities in the area, various sediments, information on wildlife, 
and others.    
Keywords: Marine datasets; Data manipulation 
 

 


