Center for American Progress

=
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Weather events have been dominating the news recently thanks to the “polar vortex”
that caused record cold temperatures across the nation. But just a few months ago, the
news was filled with other events: record rain and flooding in Colorado; destructive tor-
nadoes in Oklahoma; widespread drought in the Southwest; and the sluggish recovery
from Superstorm Sandy in New Jersey. Unlike the record cold, however, these extreme

weather events are becoming more commonplace.

CAP has identified five growing extreme weather threats to American cities:
* Heavy precipitation and floods

* Droughts

* Heat waves

* Tropical storms combined with sea-level rise

* Severe thunderstorms

These catastrophic events are taking lives, destroying businesses, and draining the
federal treasury. A CAP analysis from last year found that there were 25 extreme weather
events in 2011 and 2012 alone that caused more than $1 billion in economic damages.
Combined, these events took 1,100 lives and caused $188 billion in economic losses."
Moreover, federal taxpayers spent a total of $136 billion in fiscal years 2011-2013 to
help communities recover from weather events—or $400 per household per year.”

The frequency of such destructive and billion-dollar extreme weather events grew from
an annual average of fewer than two events per year in the 1980s to an annual average of
more than nine events from 2010 to 2012.* While 2013 was less extreme in the United
States compared to 2011 and 2012, scientists increasingly warn that a warming planet
will bring about more extreme weather events. The Fifth Assessment Report of the U.N.
Intergovernmental Panel on Climate Change, or IPCC, released last year, cautioned that
the effects of climate change will continue to worsen due to higher projected atmo-

spheric levels of carbon pollution.*
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Responding to extreme weather events—rebuilding and repairing damages—and pre-
paring for future extreme weather will be expensive. In fact, a CAP report from October
concluded that ignoring climate change linked to extreme weather is essentially an
“unfunded mandate” on American cities because they are forced to spend scarce dollars

recovering from and preparing for these damaging occurrences.’

Investments in community resilience, however, save lives and taxpayer dollars. A study
for the Federal Emergency Management Agency, or FEMA, estimated that every $1
invested in community resilience will reduce disaster damages by $4.° What’s more, a
groundbreaking CAP study from June found that in FY 2011-2013, federal taxpayers
spent $6 on disaster cleanup for every $1 spent on community resilience.” The federal
government should estimate the total price tag of investments needed to better prepare
communities for extreme weather, and should also propose a reliable source of federal

revenue to invest in community resilience and reduce damages.

In this issue brief, we detail the five growing threats to cities that their residents and
officials must address in the coming years, the cities that are taking action, and what the
federal government can do to not only help mayors and city managers but also lessen

the burden for American taxpayers.

The five growing threats

More Americans are living in cities now than a decade ago, according to U.S. Census data.®
These places are the engines of significant economic growth, because of large businesses
serving as hubs of financial activity and local officials solving big issues. Cities also face the
daunting task of becoming better prepared and more resilient to future extreme weather

events, which are predicted to become more frequent and/or ferocious.

Heavy precipitation and floods

Due to rising air and water temperatures, extreme rainfall will become more frequent,
and scientists predict that the frequency of heavy rainstorms will also increase. Because
the air is carrying more water vapor than it used to, the moisture can be tapped by storm
systems to yield rain or snow extremes, creating floods. As a result, many more U.S.
cities are at risk.” In fact, the consulting firm AECOM published a report for FEMA,
predicting that areas at risk of flooding in the United States would increase 45 percent
by 2100, largely because of climate change, with projected changes in population growth

also creating factors for floods."
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Flooding can cause a range of health impacts, including death and injury, contaminated
drinking water, hazardous material spills, and increased populations of disease-carrying
insects."" Additionally, flooding can damage a city’s infrastructure, causing even more

economic hardships.

In 2010, the city of Nashville, along with other towns in Tennessee and Kentucky, was
devastated after a heavy rainfall caused catastrophic flooding. On the first two days of
May in 2010, 13.53 inches of rain fell in Nashville, setting not just six-hour, twelve-hour,
one-day, and two-day records but also breaking the rainfall record for the entire month
of May in the city’s history."> The flooding caused damages in excess of $2 billion in

Nashville alone, according to the National Oceanic and Atmospheric Administration."

One year later, beginning in May, historic rainfall coupled with record snowfall over
portions of the Rocky Mountains in Montana and Wyoming triggered the Missouri and
Souris River basins to flood and wreak havoc in many cities throughout North Dakota,
South Dakota, Nebraska, Iowa, and Missouri.'* The waters didn’t start to subside until

September while causing more than $2 billion in total damages, according to FEMA."

In September 2013, heavy rain and disastrous flooding occurred in Colorado, taking
lives, damaging houses and roads, and displacing thousands of people. The total eco-
nomic cost from the floods is estimated to exceed $1 billion after accounting for dam-

ages to homes, roads, bridges, and other infrastructure.'®

Sacramento officials understand the importance of being prepared and investing in proj-
ects to stay resilient. Besides New Orleans, the Sacramento region has the greatest flood
risk of any major urban area in the United States.'” As such, billions of dollars have been
spent on levees to protect residents along both sides of the Sacramento and American
rivers, as a levee breach could cause deaths and cripple the economy for 1.4 million

people in the metro area.'®

However, Sacramento is currently experiencing “weather whiplash” due to the American
River’s water levels being at a historic low. The severe case of extreme flood and then
drought has also occurred elsewhere in the country, particularly in the Midwest and
South." Sacramento officials are urging residents and businesses to reduce water usage
by as much as 30 percent, while the U.S. Bureau of Reclamation has cut water releases

from Folsom Dam into the river to prolong water supply for the Sacramento area.*’
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Droughts

Threats to water supply sustainability in the coming decades puts many U.S. cities

at risk. As the temperature rises, more moisture evaporates from the land and water
sources, and combined with widespread drought conditions, cities will be forced to
adapt and become resilient. From 2000 through 2012, roughly 30 percent to 70 percent
of the U.S. land area experienced conditions that were at least abnormally dry at any
given time. In 2012, the United States experienced the driest conditions in more than

a decade, and during the latter half of 2012, more than half of the U.S. land area was

covered by moderate or greater drought.”

Cities in Texas have been dealing with drought conditions and low water reservoirs for
the past few years. In Central Texas, the Highland Lakes, crucial reservoirs for Austin,
experienced inflows that were the lowest in history, and will likely have to cut off water
for agriculture this year if the lake conditions do not improve soon. What’s worse, this
will be the third year of severe drought in a row.”> When droughts occur, temperatures
are often higher than they were in past decades, so the effects of the drought are magni-

fied by the higher evaporation rates.”

Texas is not alone. The water level in Lake Mead, the primary water supply for Las
Vegas, is expected to drop by up to 25 feet over the next year, according to federal offi-
cials.** This could lead to water levels at Lake Mead dropping below one of Las Vegas’s
two intake valves, which would jeopardize the city’s water supply.** An $800 million

project to construct a third intake is in the works.?

The Las Vegas Valley Water District, one of seven agencies that make up the Southern
Nevada Water Authority, has been aiming to curb water use in the Las Vegas metro area
and achieve a 199 gallons per capita per day goal by 2035. Since the drought response
plan was first developed in 2002, Southern Nevada has reduced its water demand from
about 314 gallons per capita per day to about 219 gallons per capita per day as of 2012.”
A $200 million project to remove residential turf has helped.”® Nevertheless, a $15 bil-
lion pipeline project that would bring water from eastern rural Nevada to Las Vegas is an

option that is currently being debated.”

Heat waves

A heat wave is defined as a period of several days to weeks of abnormally hot weather.*
A 2010 study by the National Academy of Sciences reported that the hottest days of
each year globally are now hotter since recordkeeping began in 1880.*' Indeed, over the
past decade in the United States, the number of new record highs recorded each year
has been twice the number of new record lows—a signature of a warming climate and a

clear example of its impact on extreme weather.*
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According to the Centers for Disease Control and Prevention, 660 people die nation-
wide from heat waves each year on average, making it the leading cause of weather-
related mortality in the country.* In 2006, a brutal heat wave that spread throughout
most of the United States was responsible for or contributed to the deaths of 140
people in New York City alone.** What’s more, scientists predict heat waves will kill
about 10 times more people in the eastern United States in 45 years than they did at the

turn of this century.*®

Phoenix—the nation’s 13th-largest metropolitan area, with 4.3 million people living in a
hot desert—knows all too well about the dangers of heat waves. The city already records
more days over 100 degrees than any other major U.S. city, and climate models predict

Phoenix will get even hotter.* But these challenges present city officials with the oppor-

tunity to explore new strategies to become more resilient to changing conditions.

One policy that is underway is the “Tree and Shade Master Plan”—a plan to cover

2§ percent of the city with shade trees by 2030. The city’s Parks and Recreation
Department hopes to achieve 25 percent tree canopy coverage by 2030.” This increased
coverage will lessen the “heat island” effect, which will also help reduce the amount of
energy required to cool the city. And trees in Arizona have a documented benefit-cost
ratio of $2.23—$2.23 in economic benefits for every $1 invested—demonstrating the

important role this can play within the economy.*

City officials are also encouraging developers to build smarter. Residential buildings can
become more energy efficient with dual-paned windows and courtyards that allow the

breeze to move through, cooling the building down.*

Tropical storms combined with sea-level rise

Scientific research indicates that extreme weather events such as hurricanes and tropi-
cal storms are going to become more intense while lasting longer, ultimately causing
more damage to coastal cities.** Scientists point to higher ocean temperatures as the
reason behind the stronger storms, since warm ocean temperatures are a storms’

source of energy."'

At the same time, rising sea levels will amplify the destruction that storms cause because
of the storm surge.* The surge is the water level rise generated by the storm in addition
to the tide—or baseline water level. Sea levels rise because warmer water takes up more
room than cold water (thermal expansion). Melting glaciers and polar ice caps contrib-
ute to the problem by adding more water into the oceans.” Some climate scientists pre-
dict that the global sea level could rise as much as three feet by the end of this century,

while other research points to five feet.*
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The devastating Superstorm Sandy is an example of what can occur when a coastal
storm causes a massive surge exacerbated by the increase in sea level. A study by

the U.S. Geological Survey found that the sea level on a stretch from Cape Hatteras,
North Carolina to north of Boston is rising four times faster than the global average.*
Therefore, with the sea level rising at an alarming rate, the water ended up nine feet
above normal at the southern end of Manhattan during the storm.* In total, the storm

caused approximately $65 billion in damages.*’

Major storms that occur in the Pacific Ocean and hit cities on the West Coast will

also be destructive, specifically in the Los Angeles area. A report by the University of
Southern California recently found that a storm combined with the rising sea could
inflict $410 million of damage to buildings in Los Angeles.* The city’s vital infrastruc-
ture is in particular harm’s way; the report highlights critical roads, highways, the city’s
two coastal power plants, and two wastewater treatment plants that will be vulnerable to
storms.* Additionally, the Port of Los Angeles, which contributes more than $63 billion
to California’s economy and receives 40 percent of all U.S. imports, is also highlighted in
the study as a critical coastal infrastructure that could experience damage from storms,

unless steps are taken to make it more resilient.

New York City’s comprehensive rebuilding and resilience strategy, PlaNYC, identifies
actions to rebuild and strengthen communities hit by Superstorm Sandy and to increase
infrastructure and building resilience. The city will also work with utilities and regula-
tors to implement smart-grid technologies to enable real-time assessments of system
power outages. With public and private partnerships, the city will expand building
efficiency and is installing new sewer infrastructure. PlaNYC will cost $19.5 billion to

implement, with roughly half of the funds coming from the federal government.*

The cost of helping coastal cities prepare for the impacts of sea-level rise is daunt-

ing, but the cost of inaction is far higher. In partnership with a Dutch consulting firm,
Fugro Atlantic, Norfolk, Virginia identified more than $1 billion in potential resilience
projects, such as seawalls and the action of elevating homes—more than the city’s total
annual operating budget.*’ However, the economic impact of sea-level rise and storms

on this city is estimated to be as high as $25 billion in the next century.>*

Severe thunderstorms

Severe storms, which are becoming the new normal, are a consequence of warmer air
and surface water temperatures. Over the past 30 years, average temperatures for the
planet have continued to increase;* in fact, the first decade of this century was the hot-

test decade recorded since recordkeeping began in the 1880s.%*
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According to Tom Karl, director of the National Climatic Data Center, “heavy and extreme
precipitation events often associated with thunderstorms and convection are increasing

and have been linked to human-induced changes in atmospheric composition.”

As for tornadoes, scientists predict that warmer winters and an earlier arrival of spring
due to a warming climate could move the tornado season earlier.** But tornado data
going back to 1950 does not show an increasing trend in strong tornadoes in recent
decades. A warming climate could potentially lead to an increase in tornadoes, but it

could also decrease them by a decreasing wind shear.”’

So while the jury is out on this topic, thunderstorms and tornadoes do occur, and U.S.

cities can better prepare themselves and rebuild smarter.

In 2013, tornadoes and severe storms occurred in many states but hit Oklahoma
especially hard. A massive, mile-wide “supercell” tornado ravaged Moore, Oklahoma, a
suburb of Oklahoma City, destroying homes and businesses and taking the lives of 25
people.*® The tornado was on the ground for more than 40 minutes. Cities were without

power and counties were declared disaster areas.*

A similar extreme weather event occurred in 2007 when a tornado hit Greensburg,
Kansas. The tornado killed 13 people and destroyed 95 percent of the town’s structures,
causing $250 million in damages.®® Today, however, the town is the world’s leading com-
munity in LEED-certified buildings per capita, and renewable energy powers the entire
community.®’ Government entities such as USDA Rural Development, FEMA, and the
National Renewable Energy Lab, along with corporations providing financial resources,

made the resilient rebuilding efforts possible.

An agenda for action

Scientists are warning us that the destruction and damage from extreme weather will

worsen in the coming years. It is therefore essential the following agenda be achieved:

* First, federal, state, and local governments need information to help them plan
future infrastructure investments, as well as adopt budgets that realistically
reflect the risks posed by these five growing threats. Yet governments are walk-
ing in the dark because there is no national estimate or projection of federal disaster
spending, nor the investments in preparedness essential to reduce damages and

recovery costs. And the taxpayers who finance this disaster relief have a right to know
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too. CAP’s recent issue brief, “States of Denial,” was the first comprehensive estimate
of states’ disaster-recovery receipts for FY 2011 and 2012. No such analysis exists for

other years, as best we can determine.

Second, federal legislators and officials must understand the cost of protecting
people and businesses from future extreme weather events. There is not a credible,
comprehensive assessment of communities’ future costs to reduce the damages from
floods, tropical storms and sea-level rise, droughts, heat waves, and severe thunder-
storms or tornadoes. The price tag for this work will likely add up to hundreds of bil-
lions of dollars, but the federal government simply does not know. Federal legislators
and officials must understand the cost of protecting people and businesses from future

extreme weather events.

Third, once a comprehensive assessment of costs is completed, a dedicated
revenue source for federal investments in community resilience must be identi-
fied. Another CAP analysis identified only $22 billion in federal resilience invest-
ments from FY 2011-2013, compared to $138 billion in disaster-recovery funds—$1
for prevention for every $6 dedicated to cleanup and restoration.”® What’s more,
many states and communities lack the funds to adequately protect their residents
from extreme weather events. Research prepared for FEMA estimated that every $1
invested in community resilience reduces disaster damages by $4.% Resilience invest-
ments will save lives and protect businesses, and they will also save taxpayers money

by reducing future federal disaster-recovery expenditures.

The federal government must address the knowledge gaps about our expenditures for
tederal disaster relief and investments in community resiliency, identifying federal rev-
enue sources to increase resiliency investments and protect cities throughout the United
States. Without addressing these needs, cities will be left vulnerable to extreme weather

damages and the resulting economic hardships.

Matt Kasper is a Special Assistant for the Energy team at the Center for American Progress.
Daniel J. Weiss is a Senior Fellow and the Director of Climate Strategy at the Center.

Thank you to Brittany Bolden and Tiffany Germain for their contributions to this issue brief.
Thanks to Arpita Bhattacharyya, Kate Gordon, Cathleen Kelly, Kiley Kroh, and Jackie
Weidman for their work on this topic.
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