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In 1990 the United States Congress, through its Global Change Research Act of 1990, 
had requested an assessment of the possible consequences of climate change on the 
country be presented in 2000, in order for our legislators to consider what actions we as 
a nation would need to take to adapt to potential adverse impacts and mitigate the 
same. 
 
In response to said congressional request the U.S. Global Change Research Program, 
the Office of Science and Technology Policy and several agencies of the federal 
government such as NOAA, NASA, EPA, DOE and others, sprang into action to engage 
the research community and stakeholders throughout the nation in an effort known as 
the National Assessment of the Potential Consequences of Climate Variability and 
Change, or National Assessment (NA) for short, to understand what climate change 
meant for the United States then and in the future. 
 
Internationally, at the time, the United Nations and particularly through its 
Intergovernmental Panel on Climate Change (IPCC) were at work with scientists and 
experts from around the world, on research and analysis toward the completion of their 
Third Assessment Report to be released in 2001. 
 
As an active contributor to and participant in the National Assessment that I was, I can 
say that the main drivers of this effort were the commitment of all involved to secure the 
best science available, and to engage stakeholders in the private and public sectors, 
from legislators to homeowners, from throughout the nation. I personally felt there was a 
great opportunity for the United States to lead and work with other nations in identifying 
climate change mitigation and adaptation actions and in establishing an effective 
international framework to implement such actions on a worldwide basis. 
 
The NA report was delivered to the congressional Subcommittee on Global Change 
Research on October 31, 2000. Subsequently the National Science and Technology 

                                                 
1 © 2007  Ricardo A. Alvarez – Vulnerability Assessment & Mitigation 
Research Fellow-Center for Environmental Studies, Florida Atlantic University 
Adjunct Professor -  Dept. of Construction Management – College of Engineering and Computing, Florida International 
University 

 1


Protecting our Vulnerable Communities from the Impact of Climate Change


Ricardo A. Alvarez


July 2007


In 1990 the United States Congress, through its Global Change Research Act of 1990, had requested an assessment of the possible consequences of climate change on the country be presented in 2000, in order for our legislators to consider what actions we as a nation would need to take to adapt to potential adverse impacts and mitigate the same.

In response to said congressional request the U.S. Global Change Research Program, the Office of Science and Technology Policy and several agencies of the federal government such as NOAA, NASA, EPA, DOE and others, sprang into action to engage the research community and stakeholders throughout the nation in an effort known as the National Assessment of the Potential Consequences of Climate Variability and Change, or National Assessment (NA) for short, to understand what climate change meant for the United States then and in the future.

Internationally, at the time, the United Nations and particularly through its Intergovernmental Panel on Climate Change (IPCC) were at work with scientists and experts from around the world, on research and analysis toward the completion of their Third Assessment Report to be released in 2001.

As an active contributor to and participant in the National Assessment that I was, I can say that the main drivers of this effort were the commitment of all involved to secure the best science available, and to engage stakeholders in the private and public sectors, from legislators to homeowners, from throughout the nation. I personally felt there was a great opportunity for the United States to lead and work with other nations in identifying climate change mitigation and adaptation actions and in establishing an effective international framework to implement such actions on a worldwide basis.

The NA report was delivered to the congressional Subcommittee on Global Change Research on October 31, 2000. Subsequently the National Science and Technology Council forwarded the report to the President and the Congress for their consideration as required by the Law.

What a difference a few years make! 2000 was an election year that brought a change of administration and a new President. Support for the National Assessment and the recommendations it contained vanished. A vigorous campaign to discredit the scientific foundation of the National Assessment was mounted with support from some business sectors and the acquiescence of our federal government. As a result the United States became a virtual bystander as initiatives of the international community involving most industrialized nations continued with an increasing sense of urgency. Instead of leading the effort and lending our vast scientific and technological capabilities we were observers as others took action.

Despite the politicized environment that resulted from such actions and the ensuing contrarian background noise the work of our scientific community and the involvement of stakeholders continued albeit with more difficulty, but nevertheless and inexorably moving forward until more recently when several state and municipal governments decided to fill the void left by the federal government and started taking their own actions.

Today we are witnessing a revival in a new and vigorous environment where in addition to the support of state and local governments and agencies we also see a heightened level of engagement by the general public, which was not there before. The call for action to mitigate and adapt to climate change has new and increasing momentum. Even the President and other federal officials are finally making some tentative pronouncements about “the need” for an international effort to control greenhouse gas emissions to counteract global warming.

Here in Florida we are encouraged by the leadership shown by our new Governor who has declared climate change is the most challenging problem our state will face in the future, while calling for action to be taken now.


Against this past background and in anticipation of new opportunities I submit there is an urgent need to refocus our efforts with respect to actions needed to mitigate and adapt to climate change. Up to now most of the initiatives and the dialog have focused on greenhouse gas emissions as a key driver of global warming, sea level rise and several other consequences of climate change. Obscured in this environment is the fact that both global warming and sea level rise have the potential for causing damage and other adverse consequences to communities throughout Florida, especially to the built environment in the coastal regions.  I believe we need to pay especial attention to actions we will need to take to protect our built environment and coastal communities from the impacts of global warming and sea level rise. 

The potential for damage to our coastal communities and the built-environment in Florida will have the following causes:

1) Sea level rise will exacerbate storm surge during hurricanes, by making the surge higher and the wave action above it also higher. As a result loads applied to buildings by storm surge will be significantly higher, most probably exceeding their designed capabilities. This very real potential for damage driven by sea level rise becomes even more worrisome when we consider new observational research data (1993 – 2006) that shows sea level has been rising faster than projected by models. These new data show a linear trend of 3.3 ± 0.4 mm/year, which is 65% to 85% higher than the 2 mm/year rise projected by the IPCC.

2) Sea level rise will exacerbate beach erosion, which could not only have adverse effects on tourism, but may also lead to potential damage to buildings by undermining foundation and protective structures (i.e.: sea walls).

3) The area subject to coastal flooding from storm surge will increase as sea level rises, bringing ever increasing numbers of homes and buildings not originally built to resist flooding into harms way.


4) Global warming is projected to increase humidity and the incidence of extreme rain events to the area. Extreme rain events will probably exceed the drainage capacity of most roofs leading to potential damage and water penetration, which may damage the interior and contents of a building. The higher humidity could exacerbate the incidence of mold problems inside buildings and homes.


To put these potential causes of damage to buildings consider that a new building today is designed and built to have a minimum useful life of 50 to 75 years. If such a new building is designed and built using current design criteria with respect to storm surge and coastal flooding it will in all probability be incapable of sustaining the impact of storm surge 30 years from now when the loads applied by higher breaking waves and storm surge might be 30% to 40% higher.

In order to adapt to such potential for damage I propose a three-pronged approach, which will include the following elements:


A. Research and develop building design-criteria that will take into consideration the worst-case impacts from sea level rise projected over the useful life of the facility. These enhanced design-criteria should also include measures to adapt buildings to extreme rain events as projected over the useful life of the facility, as well as other potential for damage from increased temperature, mold etc. These design criteria should incorporate methods for retrofitting existing buildings on the basis of useful-life left and a threshold for replacement versus retrofitting.

B. Assess the adverse consequences of sea level rise to coastal communities from the perspective of storm surge, coastal flooding and beach erosion, to establish criteria for the design and construction of macro defensive works to “keep away the sea” in order to protect the trillion of dollars in value at risk and economic activity in coastal regions. In this regard it is important to consider that the necessary assessment, identification and design of engineering and technological alternatives, the environmental impact studies, the legislative action to secure funding for project construction and subsequent maintenance and future enhancements, and the construction project itself, all take considerable time making these types of projects take 30 to 40 years and perhaps longer from concept to completion. This means these types of alternatives must be put on the table now.

C. The third component in my proposed approach is to continue incorporating the concepts of green buildings and zero carbon footprints for buildings in everything that we design and build starting now.


Implementing this three-pronged approach will require public-private partnerships, strong leadership from policy-makers and the collective will of all involved to start taking action now, for the benefit of residents of our vulnerable communities throughout Florida.  Today it is not soon enough to start down this path toward mitigation and adaptation of our built environment and communities to the impact of climate change.
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Council forwarded the report to the President and the Congress for their consideration 
as required by the Law. 
 
What a difference a few years make! 2000 was an election year that brought a change 
of administration and a new President. Support for the National Assessment and the 
recommendations it contained vanished. A vigorous campaign to discredit the scientific 
foundation of the National Assessment was mounted with support from some business 
sectors and the acquiescence of our federal government. As a result the United States 
became a virtual bystander as initiatives of the international community involving most 
industrialized nations continued with an increasing sense of urgency. Instead of leading 
the effort and lending our vast scientific and technological capabilities we were 
observers as others took action. 
 
Despite the politicized environment that resulted from such actions and the ensuing 
contrarian background noise the work of our scientific community and the involvement 
of stakeholders continued albeit with more difficulty, but nevertheless and inexorably 
moving forward until more recently when several state and municipal governments 
decided to fill the void left by the federal government and started taking their own 
actions. 
 
Today we are witnessing a revival in a new and vigorous environment where in addition 
to the support of state and local governments and agencies we also see a heightened 
level of engagement by the general public, which was not there before. The call for 
action to mitigate and adapt to climate change has new and increasing momentum. 
Even the President and other federal officials are finally making some tentative 
pronouncements about “the need” for an international effort to control greenhouse gas 
emissions to counteract global warming. 
 
Here in Florida we are encouraged by the leadership shown by our new Governor who 
has declared climate change is the most challenging problem our state will face in the 
future, while calling for action to be taken now. 
 
Against this past background and in anticipation of new opportunities I submit there is 
an urgent need to refocus our efforts with respect to actions needed to mitigate and 
adapt to climate change. Up to now most of the initiatives and the dialog have focused 
on greenhouse gas emissions as a key driver of global warming, sea level rise and 
several other consequences of climate change. Obscured in this environment is the fact 
that both global warming and sea level rise have the potential for causing damage and 
other adverse consequences to communities throughout Florida, especially to the built 
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environment in the coastal regions.  I believe we need to pay especial attention to 
actions we will need to take to protect our built environment and coastal communities 
from the impacts of global warming and sea level rise.  
The potential for damage to our coastal communities and the built-environment in 
Florida will have the following causes: 
 

1) Sea level rise will exacerbate storm surge during hurricanes, by making the 
surge higher and the wave action above it also higher. As a result loads applied 
to buildings by storm surge will be significantly higher, most probably exceeding 
their designed capabilities. This very real potential for damage driven by sea 
level rise becomes even more worrisome when we consider new observational 
research data (1993 – 2006) that shows sea level has been rising faster than 
projected by models. These new data show a linear trend of 3.3 ± 0.4 mm/year, 
which is 65% to 85% higher than the 2 mm/year rise projected by the IPCC. 

 
2) Sea level rise will exacerbate beach erosion, which could not only have adverse 

effects on tourism, but may also lead to potential damage to buildings by 
undermining foundation and protective structures (i.e.: sea walls). 

 
3) The area subject to coastal flooding from storm surge will increase as sea level 

rises, bringing ever increasing numbers of homes and buildings not originally 
built to resist flooding into harms way. 

 
4) Global warming is projected to increase humidity and the incidence of extreme 

rain events to the area. Extreme rain events will probably exceed the drainage 
capacity of most roofs leading to potential damage and water penetration, which 
may damage the interior and contents of a building. The higher humidity could 
exacerbate the incidence of mold problems inside buildings and homes. 

 
To put these potential causes of damage to buildings consider that a new building today 
is designed and built to have a minimum useful life of 50 to 75 years. If such a new 
building is designed and built using current design criteria with respect to storm surge 
and coastal flooding it will in all probability be incapable of sustaining the impact of 
storm surge 30 years from now when the loads applied by higher breaking waves and 
storm surge might be 30% to 40% higher. 
 
In order to adapt to such potential for damage I propose a three-pronged approach, 
which will include the following elements: 
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A. Research and develop building design-criteria that will take into consideration the 
worst-case impacts from sea level rise projected over the useful life of the facility. 
These enhanced design-criteria should also include measures to adapt buildings 
to extreme rain events as projected over the useful life of the facility, as well as 
other potential for damage from increased temperature, mold etc. These design 
criteria should incorporate methods for retrofitting existing buildings on the basis 
of useful-life left and a threshold for replacement versus retrofitting. 

 
B. Assess the adverse consequences of sea level rise to coastal communities from 

the perspective of storm surge, coastal flooding and beach erosion, to establish 
criteria for the design and construction of macro defensive works to “keep away 
the sea” in order to protect the trillion of dollars in value at risk and economic 
activity in coastal regions. In this regard it is important to consider that the 
necessary assessment, identification and design of engineering and 
technological alternatives, the environmental impact studies, the legislative action 
to secure funding for project construction and subsequent maintenance and 
future enhancements, and the construction project itself, all take considerable 
time making these types of projects take 30 to 40 years and perhaps longer from 
concept to completion. This means these types of alternatives must be put on the 
table now. 

 
C. The third component in my proposed approach is to continue incorporating the 

concepts of green buildings and zero carbon footprints for buildings in everything 
that we design and build starting now. 

 
Implementing this three-pronged approach will require public-private partnerships, 
strong leadership from policy-makers and the collective will of all involved to start 
taking action now, for the benefit of residents of our vulnerable communities 
throughout Florida.  Today it is not soon enough to start down this path toward 
mitigation and adaptation of our built environment and communities to the impact of 
climate change. 
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