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The Need to Rebuild Smarter

Rebuilding after hurricanes, wildfires, and other natural disasters demands an immediate and
comprehensive response from the federal government. This process also offers an opportunity
to think long term about how our nation can better prepare to mitigate natural disasters and
address risks that will only escalate with climate change.

The destruction we have witnessed this summer and fall makes clear that merely rebuilding
without taking actions to ensure that infrastructure, homes, and businesses are made less
vulnerable to the next storm or natural disaster will only lead to higher costs down the road. As
Congress moves forward with additional hurricane relief, it can require that relief funds go to
the construction of resilient infrastructure and also can prioritize mitigation efforts. Limiting the
impacts of future natural disasters requires collaboration between different levels of
government, active involvement of the private sector, and sustaining the urgency in mitigation
work that is present during relief efforts.

We know that disaster planning pays off. Each dollar spent by the Federal Emergency
Management Agency (FEMA) on disaster preparedness provides almost $4 in future benefits.!
Mitigation can take many forms—higher roads, stronger bridges, and better building codes.
Through its mitigation work, FEMA has reduced future losses from earthquakes, wind, and
flooding. Mitigation reduces damage, limits loss of life, and results in less economic loss.

Many approaches deliver positive results. For example, following Hurricane Sandy, federal
disaster funds were used to purchase almost 400 flooded homes in New Jersey’s tidal areas.
The homes were demolished and the land preserved as open space and a buffer against future
storms.? In Dallas, the U.S. Army Corps of Engineers, the city of Dallas, and the U.S. Fish and
Wildlife Service teamed to reduce flood risks by designing a “chain of wetlands” that included
relocating trees to promote better water flows.> Communities have used FEMA mitigation
grants to access backup power sources, enabling critical emergency response services to
continue during storms and outages.*

More frequent and costly disasters

Natural disasters are becoming more frequent, intense, and costly.> The annual inflation-
adjusted disaster relief appropriated by Congress increased from a median of $6.2 billion for
2000 to 2006 to a median $9.1 billion for 2007 to 2013 — an increase of 46 percent.® This trend
is likely to accelerate with climate change.

Not including recent hurricanes Harvey, Irma, and Maria and the wildfires in California, severe
weather events since 1980 have caused more than $1.2 trillion in damage, with almost half of
that damage resulting from hurricanes.” Preliminary estimates indicate that the combined costs
of Harvey and Irma could exceed those of Katrina, which reached $160 billion.2 Initial estimates



indicate Maria could cost between $45 and $90 billion and Governor Ricardo Rossellé said the
island had been “essentially devastated” by the hurricane.?

Moreover, the frequency of major hurricanes in the Atlantic is escalating, with one-quarter of
all Category 5 landfalls on record in the Atlantic since 1851 occurring this year.'° The frequency
of storms that rapidly intensify just before landfall, posing particular challenges for those
preparing to respond to their impact, is also expected to increase with climate change’s impact
on warmer ocean waters.!! In a study of Caribbean hurricanes, for every 1 percent increase in
wind speeds of storms making landfall, the economic damages grew by a factor of up to 3
percent.!?

Natural Disasters Growing in Frequency and Cost

Average cost has more than tripled since the 1980s
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The Congressional Budget Office estimates that the costs from hurricane damages will grow
faster than our overall economy over the next several decades, comprising an increasing share
of GDP. While communities must contend with the 45 percent of these increased hurricane
damages that are due to climate change, the 55 percent resulting from development of coastal
areas remains more within our control.*3

Complicating matters for policymakers are current methods for assessing flood risks that look
to past floods, though history will not show real future flooding risks when the climate is
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changing.** When a once-in-500-year flood hits three times in three years, as has happened in
the Houston area, policymakers must consider whether they are using the correct yardstick for
flood risks.t®

Building in high-risk areas continues

While climate change is pushing sea levels and water temperatures higher, contributing to an
increasing intensity of storms, development near the water continues to accelerate. Between
2001 and 2010, the population in areas vulnerable to hurricanes grew 22 percent faster than
the overall population.'® By 2010, more than 123 million Americans lived in coastal counties
and that number is projected to reach 133 million by 2020.%’

Houston is a prime example of a community where unchecked development increased flood
risk. The city’s recent experience also reminds us that local governments make many of the
decisions that determine a city or state’s resilience to extreme weather events. Houston is the
only major city in the country without zoning. This helped to fuel the rapid growth and
development that catapulted Houston to its current status as the nation’s fourth largest city.'®
It also meant that developers built homes in flood plains. Wetlands, which help absorb excess
rain and runoff, were paved over. Population growth outpaced storm water infrastructure.®®
Between 1992 and 2010, 30 percent of freshwater wetlands in Harris Country disappeared.?°
When it rained, the water had nowhere to go and flooding occurred in areas well outside flood
zones, highlighting the need to rethink how and where we build.

Federal response to disasters

Major hurricanes like Harvey, Irma, and Maria do significant damage to roads, bridges, water
systems, telecommunications infrastructure, power sources, buildings, and homes. They
uproot people’s lives and often require years of rebuilding. Congress plays a major role in the
rebuilding process, with the vast majority of the money it allocates going to rebuilding public
infrastructure. Only about 10 percent goes to private homeowners.?!

Congress provided $110 billion following Katrina in 2005 and $54 billion after Sandy hit in
October 2012. This relief covered 75 percent of the damage caused by Katrina and 77 percent
of the damage done by Sandy.?? It initially approved $15 billion in September to support clean
up and rebuilding after Harvey.?? Another $36.5 billion in disaster relief for the hurricanes and
recent wildfires was approved by the Senate on October 24, after previously passing the
House. More relief is expected later this fall.?*
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Federal Spending on Hurricanes 2005 - 2015
(billions of dollars)

. . . Federal Spending
Hurricane Total Federal Spending Total Economic Damage

as % of Damage

Dennis 2005 S0.3 S3.5 9%
Katrina 2005 $110.2 $147.4 75%
Rita 2005 $8.7 $22.4 39%
Wilma 2005 $6.2 $22.4 28%
Dolly 2008 $0.3 S1.1 27%
Gustav 2008 $4.0 S6.7 60%
Ike 2008 $12.3 $33.7 36%
Irene 2011 $4.3 $15.5 28%
Isaac 2012 S1.3 S3.2 41%
Sandy 2012 $53.9 $69.9 77%

Source: Congressional Budget Office, using economic damage data from the National Oceanic and Atmospheric
Administration. Dollar amounts in 2015 dollars, in billions. Includes all hurricanes with damage of $1 billion or greater.

About three-quarters of federal funding to address hurricane damage goes through the
Federal Emergency Management Agency (FEMA), the Department of Housing and Urban
Development and the Army Corps of Engineers. FEMA accounted for about 45 percent of
federal spending on hurricanes between 2000 and 2015.%> Only about six percent of FEMA’s
spending goes toward its Hazard Mitigation Grant program, which is designed to reduce the
impact and costs of future disasters.

Following Harvey, Senators Van Hollen, Schatz and Booker introduced the Flood Risk
Management Act to ensure that federal infrastructure projects are built to withstand flooding
damage. The legislation would codify standards set by the Obama administration in 2015, but
overturned by President Trump just weeks before hurricanes Harvey and Irma hit the United
States. The legislation starts from the premise that investing in resilient infrastructure will
save lives and reduce repair costs down the road.?®

Changes at the state level

States have also learned from past disasters. Following Hurricane Andrew in 1992, which
damaged or destroyed 125,000 homes in south Florida, the state strengthened building
codes.?’ Since 2001, new structures in Florida must be built to withstand winds of 111 miles per
hour (mph), and in Miami and other parts of south Florida, the code is more stringent. In these
areas, buildings must be able to withstand winds of at least 130 mph and critical infrastructure
buildings must be able to withstand 156 mph winds.?® The new code also requires shatterproof
windows and bars construction of “stick” frame houses in south Florida.?®
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However, the changes weren’t adopted throughout Florida, nor were they embraced in other
states vulnerable to hurricanes, including South Carolina, Alabama, and Mississippi.3°
Furthermore, many states along the Gulf and the Atlantic seaboard do not have a statewide
building code, fail to enforce the code on the books, or have weakened wind provisions in the
face of growing disasters.3!

Strengthening building standards

While the federal government cannot determine zoning rules in cities across the country, when
it responds to major disasters, it can —and has — stipulated that the relief funds are used to
make the regions more resilient to future extreme weather events. Following Sandy,
infrastructure had to be rebuilt a least a foot higher than the expected flood level.3?

In allocating money to rebuilding after Sandy, “resiliency” became an important word. For
example, Congress directed the National Park Service to spend $360 million to “increase the
resiliency and capacity of coastal habitat and infrastructure to withstand storms and reduce the
amount of damage caused by such storms.” Similarly, HUD launched the National Disaster
Resilience Competition, which used CDBG funds for up to S1 billion in resilience proposals in
counties affected by Sandy or other natural disasters.33

Subsequently, the Obama administration passed a rule that gave agencies three options in
federally funded infrastructure construction: building two feet above the 100-year flood level,
building to the 500-year flood elevation, or using climate science in the process.?* The new
standard sought to avoid wasting taxpayer money on building infrastructure that faced a high
likelihood of flood damage. President Trump eliminated the rule just before Hurricane Harvey
hit Texas.

Providing new tools to prepare for and limit impacts from future disasters

The federal government should support targeted initiatives that strengthen resiliency and help
high-risk regions which have faced repeated natural disasters prepare for future weather-
related events. Senate Democrats’ Blueprint to Rebuild America’s Infrastructure calls for $25
billion in investments that will go toward a new Resilient Communities Revolving Loan Fund, a
critical infrastructure resiliency competition, and to support the National Oceans and Coastal
Security Fund that strengthens coastal infrastructure and encourages smart coastal
development.3> Directing the national laboratories to provide technical assistance to Federal,
state, and local governments and the private sector to help them plan more resilient, efficient,
and clean energy systems is another way to ensure that the nation rebuilds smarter after
disasters. Investments in resiliency will help communities prepare for future disasters and
reduce the economic costs and loss of life.
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Updating FEMA flood maps

Other actions are needed to prepare for future storms, including updating FEMA flood maps to
more accurately reflect flood risk and to account for the anticipated effects of climate change.3®
FEMA'’s flood maps determine whether homeowners need to purchase flood insurance, but the
maps are out of date and rely on past floods rather than expected future flood levels. About
two-thirds of the homes damaged during Hurricane Harvey were outside the 100-year
floodplain.3” A new study shows that this wasn’t just a rare miss: from 1999 to 2009, 75
percent of flood damage in Houston’s southeast suburbs took place outside FEMA’s 100-year
flood zone.38 In 2012, Congress authorized $400 million in annual funding for updating flood
maps, but funding has not reached this level.

Increasing FEMA resources for disaster mitigation

A greater share of FEMA’s resources should be directed to mitigation. FEMA’s Pre-Disaster
Mitigation Grant program (PDM) provides funding to help states, communities, and tribes
design and carry out plans to protect homes and businesses from extreme weather events.3?
While mitigation efforts return $4 for each dollar invested, few resources have been put behind
this program. From 2005 to 2014, the federal government spent more than $277 billion on
disaster assistance, but invested not even $600 million on PDM to reduce the risks and costs of
natural disasters.*°

1 "Natural Hazard Mitigation Saves: An Independent Study to Assess the Future Savings from Mitigation Activities."
National Institute of Building Sciences, 2005.

2"3 Years Long, 3 Years Strong: New Jersey's Successful Approach to Purchasing Homes along Sandy's Flooded
Path." Federal Emergency Management Agency, Mitigation Best Practices.

3 "Chains of Wetlands Project Reduces Flood Risks in City of Dallas." Federal Emergency Management Agency,
Mitigation Best Practices.

4 "Hazard Mitigation Grant Ensures Bayfield County will be Prepared for Power Outages." Federal Emergency
Management Agency, Mitigation Best Practices.

5 Billion-Dollar Weather and Climate Disaster: Time Series.” National Oceanic and Atmospheric Administration
National Centers for Environmental Information.

6 Government Accountability Office. "Climate Change: Better Management of Exposure to Potential Future Losses
Is Needed for Federal Flood and Crop Insurance." October, 2014.

7 "Billion-Dollar Weather and Climate Disaster: Summary Stats." National Oceanic and Atmospheric Administration
National Centers for Environmental Information.

8 Liesman, Steve. "Harvey and Irma economic hit could total $200 billion: Moody's" and "Billion-Dollar Weather
and Climate Disasters: Table of Events." National Oceanic and Atmospheric Administration National Centers for
Environmental Information.

% O'Keefe, Ed. "Puerto Rico governor: 'We still need some more help' from Washington." Washington Post.
September, 24, 2017 and Resnick, Brian and Barclay, Eliza. What every American needs to know about Puerto
Rico's hurricane disaster.” Vox. October 16, 2017.

10 samenow, Jason. "Category 5 hurricanes have hit 6 land areas dead-on in 2017, more than ever before."
Washington Post. September 22, 2017

11 Emanuel, Kerry. Will Global Warming Make Hurricane Forecast More Difficult? American Meteorological Society.
March, 2017.

6|Democratic Staff of the Joint Economic Committee


http://www.floods.org/PDF/MMC_Volume1_FindingsConclusionsRecommendations.pdf
https://www.fema.gov/media-library-data/1447357426269-e95b4a3f2805922a9b8b0fde5f91789f/01_3years-long_3years-strong_web-rev.pdf
https://www.fema.gov/media-library-data/1447357426269-e95b4a3f2805922a9b8b0fde5f91789f/01_3years-long_3years-strong_web-rev.pdf
https://www.fema.gov/news-release/2015/10/05/chain-wetlands-project-reduces-flood-risks-city-dallas
https://www.fema.gov/media-library-data/1492174762458-1839f2e9ad1c5bd0759992003c2dcc7d/12_Hazard-Mitigation-Grant-Ensures-Bayfield-web508.pdf
https://www.ncdc.noaa.gov/billions/time-series
http://www.gao.gov/assets/670/666698.pdf
http://www.gao.gov/assets/670/666698.pdf
https://www.ncdc.noaa.gov/billions/summary-stats
https://www.cnbc.com/2017/09/11/harvey-and-irma-economic-hit-could-total-200-billion-moodys.html
https://www.ncdc.noaa.gov/billions/events/US/1980-2017
https://www.ncdc.noaa.gov/billions/events/US/1980-2017
https://www.washingtonpost.com/news/post-politics/wp/2017/09/24/puerto-rico-governor-we-still-need-some-more-help-from-washington/?utm_term=.62a87280fbba
https://www.vox.com/science-and-health/2017/9/26/16365994/hurricane-maria-2017-puerto-rico-san-juan-humanitarian-disaster-electricty-fuel-flights-facts
https://www.vox.com/science-and-health/2017/9/26/16365994/hurricane-maria-2017-puerto-rico-san-juan-humanitarian-disaster-electricty-fuel-flights-facts
https://www.washingtonpost.com/amphtml/news/capital-weather-gang/wp/2017/09/22/category-5-hurricanes-have-hit-6-land-areas-dead-on-in-2017-more-than-ever-before/
ftp://texmex.mit.edu/pub/emanuel/PAPERS/Emanuel_BAMS_2017.pdf

12 Mejia, Sebastian Acevedo. "Gone with the Wind: Estimating Hurricane and Climate Change Costs in the
Caribbean." International Monetary Fund Working Paper. October 14, 2016.

13 Congressional Budget Office. “Potential Increases in Hurricane Damage in the United States: Implications for the
Federal Budget.” Congressional Budget Office. June, 2016.

4 Joyce, Christopher. "Outdated FEMA Flood Maps Don't Account for Climate Change." National Public Radio.
September 15, 2016.

15 lind, Dara. "The "500-year" flood, explained: why Houston was underprepared for Hurricane Harvey." Vox.
August 28, 2017.

16 Congressional Budget Office. “Potential Increases in Hurricane Damage in the United States: Implications for the
Federal Budget.” Congressional Budget Office. June, 2016.

17 National Oceanic and Atmospheric Administration National Ocean Service. What percentage of the population
lives near the coast?

18 hitps://www.census.gov/content/dam/Census/newsroom/releases/2015/cb15-89 graphic.ipg

19 satija, Neena and Shaw, Al. "Boomtown, Flood Town." ProPublica. December 7, 2016.

20 Jacob, John S.; Pandian, Kirana; Lopez, Ricardo; and Biggs, Heather. Houston-Area Freshwater Wetlands Loss,
1992-2010 Texas A&M University.

21 Stein, Jeff. "The coming fight in Congress over Hurricane Harvey money, explained." August 29, 2017.

22 Congressional Budget Office. “Potential Increases in Hurricane Damage in the United States: Implications for the
Federal Budget.” Congressional Budget Office. June, 2016.

23 Kaplan, Thomas. "Senate Votes to Raise Debt Limit and Approves $15 Billion in Hurricane Relief." New York
Times. September 7, 2017.

24 Kaplan, Thomas. “Senate Approves $36.5 Billion Aid Package as Hurricane Costs Mount.” New York Times.
October 24, 2017.

25 Congressional Budget Office. “Potential Increases in Hurricane Damage in the United States: Implications for the
Federal Budget.” Congressional Budget Office. June, 2016.

26 Flood Risk Management Act of 2017

27 "Billion-Dollar Weather and Climate Disasters: Table of Events." National Oceanic and Atmospheric
Administration National Centers for Environmental Information. And Tsikoudakis, Mike. "Hurricane Andrew
prompted better building code requirements." Business Insurance. August 19, 2012.

28 Kay, Jennifer. "Irma could test strength of Florida's strict building codes." Associated Press. September 7, 2017.
22 Tsikoudakis, Mike. "Hurricane Andrew prompted better building code requirements." Business Insurance.
August 19, 2012.

30 |bid.

3120 Years Later: Hurricane Andrew - Are We Building Stronger? Insurance Institute for Business & Home Safety.
2012. Volume 2.

32 Stein, Jeff. "The coming fight in Congress over Hurricane Harvey money, explained." August 29, 2017.

33 Gundlach, Justin and Jones, Channing. "Integrating Climate Change Resilience Into HUD's Disaster Recovery
Program." Environmental Law Reporter, 4-2016.

34 Grabar, Henry. “Trump Nixed a Rule Designed to Protect Cities From Flood Risks.” Slate. August 28, 2017.

35 A Blueprint to Rebuild America's Infrastructure. Senate Democrats. January, 2017.

36 Kelly, Cathleen; Costa, Kristina; Edelman, Sarah. “Safe, Strong, and Just Rebuilding After Hurricanes Harvey, Irma
and Maria.” Center for American Progress. October, 2017.

37 pinter, Nicholas; Santos, Nicholas; Hui, Rui. "Preliminary Analysis of Hurricane Harvey Flooding in Harris County,
Texas." California WaterBlog. September 1, 2017.

38 Boyd, Jade. "Decade of data shows FEMA flood maps missed 3-in-4 claims." September 11, 2017.

39 FEMA Pre-Disaster Mitigation Grant Program

40 Urahn, Susan. "Before the Flood: The Value of Mitigation." Pew Charitable Trusts. March 22, 2017.

7|Democratic Staff of the Joint Economic Committee


https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Gone-with-the-Wind-Estimating-Hurricane-and-Climate-Change-Costs-in-the-Caribbean-44333
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Gone-with-the-Wind-Estimating-Hurricane-and-Climate-Change-Costs-in-the-Caribbean-44333
https://www.cbo.gov/sites/default/files/114th-congress-2015-2016/reports/51518-hurricane-damage.pdf
https://www.cbo.gov/sites/default/files/114th-congress-2015-2016/reports/51518-hurricane-damage.pdf
http://www.npr.org/2016/09/15/492260099/outdated-fema-flood-maps-dont-account-for-climate-change
https://www.vox.com/science-and-health/2017/8/28/16211392/100-500-year-flood-meaning
https://www.cbo.gov/sites/default/files/114th-congress-2015-2016/reports/51518-hurricane-damage.pdf
https://www.cbo.gov/sites/default/files/114th-congress-2015-2016/reports/51518-hurricane-damage.pdf
https://oceanservice.noaa.gov/facts/population.html
https://oceanservice.noaa.gov/facts/population.html
https://www.census.gov/content/dam/Census/newsroom/releases/2015/cb15-89_graphic.jpg
https://www.propublica.org/article/boomtown-flood-town-text
http://tcwp.tamu.edu/files/2015/06/WetlandLossPub.pdf
http://tcwp.tamu.edu/files/2015/06/WetlandLossPub.pdf
https://www.vox.com/policy-and-politics/2017/8/29/16215012/hurricane-harvey-congress-funding
https://www.cbo.gov/sites/default/files/114th-congress-2015-2016/reports/51518-hurricane-damage.pdf
https://www.cbo.gov/sites/default/files/114th-congress-2015-2016/reports/51518-hurricane-damage.pdf
https://www.nytimes.com/2017/09/07/us/politics/senate-harvey-irma-aid.html
file://jecd/share/A_CURRENT%20WORK/Hurricanes/%20
https://www.cbo.gov/sites/default/files/114th-congress-2015-2016/reports/51518-hurricane-damage.pdf
https://www.cbo.gov/sites/default/files/114th-congress-2015-2016/reports/51518-hurricane-damage.pdf
https://www.vanhollen.senate.gov/content/van-hollen-schatz-booker-introduce-legislation-ensure-roads-bridges-can-withstand-flood
https://www.ncdc.noaa.gov/billions/events/US/1980-2017
https://www.businessinsurance.com/article/20120819/NEWS06/308199985
https://www.businessinsurance.com/article/20120819/NEWS06/308199985
https://www.seattletimes.com/business/irma-could-test-strength-of-floridas-strict-building-codes/
https://www.businessinsurance.com/article/20120819/NEWS06/308199985
http://disastersafety.org/wp-content/uploads/DSR-andrew-08-20121.pdf
https://www.vox.com/policy-and-politics/2017/8/29/16215012/hurricane-harvey-congress-funding
http://columbiaclimatelaw.com/files/2016/06/Gundlach-and-Jones-2016-04-Climate-Change-Integration-in-HUD-Program.pdf
http://columbiaclimatelaw.com/files/2016/06/Gundlach-and-Jones-2016-04-Climate-Change-Integration-in-HUD-Program.pdf
http://www.slate.com/blogs/moneybox/2017/08/28/right_before_harvey_trump_nixed_a_rule_designed_to_protect_cities_from_flood.html
https://www.democrats.senate.gov/imo/media/doc/ABlueprinttoRebuildAmericasInfrastructure1.24.17.pdf
https://cdn.americanprogress.org/content/uploads/2017/10/02135613/HurricaneResponse-report4.pdf
https://cdn.americanprogress.org/content/uploads/2017/10/02135613/HurricaneResponse-report4.pdf
https://californiawaterblog.com/
https://californiawaterblog.com/
http://news.rice.edu/2017/09/11/decade-of-data-shows-fema-flood-maps-missed-3-in-4-claims-2/
https://www.fema.gov/pre-disaster-mitigation-grant-program
http://www.pewtrusts.org/en/about/news-room/opinion/2017/03/22/before-the-flood-the-value-of-mitigation



