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2011 San Diego Blackout



Extreme Heat

1995 Chicago Heat Wave
739 deaths

2003 European Heat Wave
35,000 deaths

2006 California Heat Wave
655 deaths



More Extreme Heat

Projected average number of summer days that 
exceed the 90% probability of the daily maximum 
temperatures for a location per year from 1975 to 
2100 for California. Source: Miller et al. (2008).

Projected changes in average, as compared to 1971-
1999. Top row shows projections assuming heat-trapping 
gas emissions continue to rise (A2). Bottom row shows 
projections assuming substantial reductions in emissions 
(B1). (Figure source: adapted from Kunkel et al. 2013).

California



More Frequent and Larger Wildfires

Source: Westerling et al., (2006)
October 2007 Wildfire near San Diego



Increased Energy Demand



Reduced Water Supplies

Lake Mead Water Levels — Historical and Current



Reduced Electricity Generation

Power Plants that have shut down or reduced 
output because of climate related water problems 
from 2006-2013. Source: Union of Concerned 
Scientists, 2015.Average reductions in summertime capacity by mid-

century (2040–2060) for vulnerable facilities in the 
WECC region. Source: Chester & Bartos 2015









A Catastrophic Extreme Heat Scenario for 
Phoenix:
• Over 4 million people could lose direct access to cooling resources, potable 

water, and/or transportation resources
• In case of wildfire: reduced air quality, road closures, increased demand for 

resources to fight fire
• Evacuation or relocations expected within a day or two
 ~280,000 people without private transportation options
 Access to fuel limited due to no electricity at gas stations

• Economic damages would likely be in the hundreds of millions of dollars
• Death toll expected to be high and health facilities would be overwhelmed 
 1 death -> ~ 100 hospital admissions

• Damages would be worse in shoulder months due to students and snowbirds



Mitigating Vulnerability and Impacts from 
Extreme Heat:
• Need to consider impacts across infrastructure systems
• Infrastructure managers and planners must map and define how 
their systems interact 

• Emergency response and recovery plans must be developed 
around interdependencies

• Improve infrastructure to withstand increasing temperature 
conditions and mitigate heat exposure (Fraser & Chester, in review)

• All of this requires increased communication, coordination, and 
awareness beyond single utilities and departments



Future Work:

Develop methods to transfer 
experiences from one geographic 
area or political jurisdiction to 
others.



Future Work:

National Center of 
Infrastructure Case Studies!

The Center for Army Lessons Learned
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