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Temperature Trends: 1901 to 1998 Precipitation Trends: 1901 to 1998

The Climate is Changing
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Risk: Exposure, Vulnerability, Resilience



11 Lines of Defense
(6 natural, 5 artificial)

Lopez, John A., 2006, The Multiple Lines of Defense Strategy to Sustain Coastal Louisiana, 

Lake Pontchartrain Basin Foundation, Metairie, LA January 2006







Sec. 16. Agency Roles in Support of Federal Adaptation Strategy. In

addition to other roles and responsibilities of agencies with respect to

environmental leadership as specified in this order, the agencies shall

participate actively in the interagency Climate Change Task Force,

which is already engaged in developing the domestic and international

dimensions of a U.S. strategy for adaptation to climate change, and shall

develop approaches through which the policies and practices of the

agencies can be made compatible with and reinforce that strategy.

Within 1 year of the date of this order the CEQ Chair

E. O. 13514 

(Oct. 2009)



Climate Change Adaptation Task Force

(leads:  CEQ, OSTP, NOAA)

Goals:

Recommendations for 

national strategy

Integrate resilience and 

adaptive capacity

Equip communities with 

information for local 

adaptation policies



Climate Change Adaptation Task Force

(leads:  CEQ, OSTP, NOAA)

Interagency Workgroups:

Agency Planning

Science

Water Resources

International Resilience

Insurance

more to come . . .



Asking the 

Climate Questions

• What’s the mission?

• How is the climate changing?

• How might climate change affect the mission?

• What is the vulnerability.  What is the risk?

• What should we do?

• What did we learn?



EPA’s Top Priorities:

Addressing Climate Change

(Mitigation and Adaptation)

Support Interagency Initiatives

Consider climate in regulatory process

Support place-based pilot projects

Build local capacity

Climate Change Adaptation Team, Policy Office



EPA Pilot Project

Flood Mitigation in Waverly, Iowa



• CEQ Guidance on Climate Change and NEPA 

(Proposed)

• Principles and Guidelines on Water Resource 

Projects (Proposed)

Stay Tuned . . .







"We have now concluded we had problems with 

the design of the structure. . . . We had hoped 

that wasn't the case, but we recognize it is the 

reality."

--Lt. General Carl Strock, U.S. Army Corps of Engineers (testifying  

before the Senate)









Probabilities 

Behaving Badly



Well, you should see

Hurricane PAM . . .

or not.







Cognitive Tool and

Communications Tool

Invites Redundancy

Considers the 

Exogenous and 

the Endogenous

H
o

li
s
t
ic Avoids the urge to predict



Mont Fleur Scenarios:

What will South Africa 

be like in 2002?



IPCC Emissions Scenarios





USA: Combined sewer overflows
Courtesy:   Kellogg Schwab

1.2 trillion gal of sewage & stormwater a year

discharged during combined sewer overflows

– would keep Niagara Falls roaring for 18 days

Center for Water & Health, JHU Bloomberg School of Public Health



Combined Sewer Systems

 770 systems serve around 40 

million people

 182 CSSs in the Great Lakes 

Region

 1,260 billion gallons untreated 

sewage and storm water 

released yearly 

 $45 billion in future investment 

needs (EPA estimate in 2001)

Source: National Climatic Data Center/NESDIS/NOAA

Source: EPA

CSS Communities

Past Precipitation Trends



Combined Sewer Overflow

in the Great Lakes Region
(EPA report released February 2008)

 Issue:  There are 182 combined sewer systems in the Great Lakes Region.  

Billions of dollars are being spent redesigning and rebuilding these 

systems.

Key Questions:

ü Does climate change matter to the redesign of combined sewer systems in the Great 

Lakes Region? 

ü When the climate changes, how might CSO event frequency change, and in how 

many cases will the four CSO events per year threshold be exceeded?

 If combined sewer systems are designed to meet the EPA’s CSO Control 

Policy design standard of 4 events per year, but fail to plan for climate 

change:

ü climate change may result in failure to meet the standard

ü there could be an average of 237 events per year above the control policy’s 

objectives across 182 communities











Sometimes the most unlikely 

events do happen.


