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“Crash on the levee, mama,
Water’s gonna overflow,
Swamp’s gonna rise,
No boat’s gonna row.

“There’s a crash on the levee
And, mama, you’ve been refused.
Well, it’s sugar for sugar
And salt for salt,
If you go down in the flood,
It’s gonna be your own fault.”

– “Down in the Flood,”  
Bob Dylan
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Introduction and summary

Small talk about the weather is an inextricable part of our daily lives but 2010 
provided enough extreme weather in the United States to dominate conversa-
tions at church picnics, office water coolers, and family dinners, too. It was much 
worse for those who lived in the places most affected by these events. Last year, 
unprecedented extreme weather led to a record number of disaster declarations 
by the Federal Emergency Management Agency. The United States and the 
world were swept by flooding, severe winter storms, heat waves, droughts, hur-
ricanes, and tornadoes. 

The extreme weather of 2010 exacted a huge human and economic toll here as 
well. More than 380 people died and 1,700 were injured due to weather events 
throughout the year. And the magnitude of these events forced the Federal 
Emergency Management Agency, or FEMA, to declare 81 disasters last year. For 
nearly 60 years, the annual average has been 33. In 2010, total damages exceeded 
a whopping $6.7 billion. As of April 2011, FEMA had dedicated more than $2 bil-
lion in financial assistance to those harmed by extreme weather in 2010.

A February 2011 special report from Reuters noted that it’s been rough going for 
the $500 billion U.S. property insurance business, explaining that “storms are 
happening in places they never happened before, at intensities they have never 
reached before and at times of year when they didn’t used to happen.” 

It is precisely this uncertainty “associated with climate change that substanti-
ates the risks to the economy and society,” says George Backus, D.Engr., of the 
Discrete Mathematics and Complex Systems Department at Sandia National 
Laboratories. This is bad news for a nation just emerging from the grips of the 
Great Recession. Per Backus, a 2010 report from Sandia estimates that “the 
climate uncertainty as it pertains to rainfall alone [puts] the U.S. economy is at 
risk of losing between $600 billion and $2 trillion, and between 4 million and 
13 million U.S. jobs over the next 40 years.” 

http://www.fema.gov/news/disaster_totals_annual.fema
http://www.fema.gov/
http://www.fema.gov/
http://www.fema.gov/news/disaster_totals_annual.fema
http://www.fema.gov/news/disaster_totals_annual.fema
http://www.reuters.com/article/2011/02/09/us-insurance-climate-idUSTRE7182XG20110209
http://www.scienceprogress.org/2011/03/what-we-don%E2%80%99t-know-can-hurt-us/
https://cfwebprod.sandia.gov/cfdocs/CCIM/docs/Climate_Risk_Assessment.pdf
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Dr. Evan Mills, a scientist in the Environmental Energy Technologies Division 
at the Lawrence Berkeley National Laboratory confirms that in the United States, 

“insured weather-related losses in recent years have been trending upward much 
faster than population, inflation, or insurance penetration, and far outpace losses 
for non-weather-related events.”

It is difficult, of course, to link or “attribute” individual extreme weather events 
in a single year to global warming. Although the climate system is driven by the 
law of physics, its daily expression in the form of weather is chaotic. But it is 
clear that climate factors—including human influences—shape weather patterns. 
According to Munich Re, one of the world’s largest reinsurers, “the only plausible 
explanation for the rise in weather-related catastrophes is climate change.” And 
as Kevin Trenberth, Sc.D., head of the Climate Analysis Section at the National 
Center for Atmospheric Research, explained at the American Meteorological 
Society’s January 2011 meeting, “Given that global warming is unequivocal, the 
null hypothesis should be that all weather events are affected by global warming 
rather than the inane statements along the lines of ‘of course we cannot attribute 
any particular weather event to global warming.’”

In other words, says Trenberth, “it’s not the right question to ask if this storm or 
that storm is due to global warming, or is it natural variability. Nowadays, there’s 
always an element of both.”

Atmospheric concentrations of carbon dioxide and other greenhouse gas pol-
lutants are turning up the heat on our planet. Scientists agree that the string of 
disastrous weather extremes this past year are the types of severe weather that 
will become more frequent or ferocious as the planet continues to warm. For 
instance, in the “first major paper of its kind” tracking global climatic trends from 
1951 to 1999, Scottish and Canadian researchers used sophisticated computer 
models to confirm a human contribution to more intense precipitation extremes 
with very high confidence.  

This analysis is supported by a 2010 Duke University-led study that found, 
“Global warming is driving increased frequency of extreme wet or dry summer 
weather in southeast, so droughts and deluges are likely to get worse.”

A study published in the 2011 Journal of Climate presents “evidence of a significant 
human influence on the increasing severity of extremely warm nights and decreas-
ing severity of extremely cold days and nights.” 

http://eetd.lbl.gov/eetd.html
http://www.lbl.gov/
http://evanmills.lbl.gov/pubs/pdf/insurance_and_climate.pdf
http://ncar.ucar.edu/about-ncar
http://ncar.ucar.edu/about-ncar
http://ams.confex.com/ams/91Annual/webprogram/Paper180230.html
http://climateprogress.org/2010/08/15/new-york-times-front-page-story-in-weather-chaos-a-case-for-global-warming/
http://www.nytimes.com/2011/02/17/science/earth/17extreme.html?_r=1
http://www.nature.com/nature/journal/v470/n7334/full/nature09763.html
http://www.nicholas.duke.edu/news/increasingly-variable-summer-rainfall-in-southeast-linked-to-climate-change
http://climateprogress.org/2010/10/28/global-warming-extreme-wet-dry-summer-weather-in-southeast-droughts-and-deluges/
http://journals.ametsoc.org/doi/abs/10.1175/2011JCLI4150.1
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Likewise, a report by the National Center for Atmospheric Research, Climate 
Central, The Weather Channel, and the National Oceanic and Atmospheric 
Administration shows that “if temperatures were not warming, the number of 
record daily highs and lows being set each year would be approximately even. 
Instead … record high temperatures far outpace record lows across the U.S.”

Because we have not brought carbon pollution under control, the weather events 
of 2010 will continue to revisit us—with a vengeance. We must act quickly and 
unequivocally to address climate change before the threat becomes insurmount-
able. This includes recognizing that global warming is already affecting us both 
domestically and internationally. 

The purpose of this report is to gather, condense, and synthesize some of the 
massive amount of data about extreme weather and its links to global warming. 
This summary of climate science can help provide context to the recent surge in 
extreme weather events. In this report we will catalogue the extreme U.S. weather 
in 2010 and then examine the consequences on our health and economy. 

As we note in the conclusion, conservatives remain eager to dismiss these weather 
extremes by claiming they are solely due to natural variability. What’s more, the 
House of Representatives voted to defund federal science programs that gather 
and analyze the data essential to understand changes in global weather patterns 
and other climate impacts. But all this denial cannot make this threat disappear.

http://www2.ucar.edu/news/1036/record-high-temperatures-far-outpace-record-lows-across-us
http://climateprogress.org/2011/03/24/noaa-satellite-funding-forecasts/
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Global warming and extreme weather

Global temperatures are rising at unnatural rates. Since 1900 the Earth’s average 
temperature has risen by approximately 1.8°F. This increase is apparent in the 
recent spike of global temperatures: 2010 was the warmest year on record and 
the top 10 warmest years have all occurred since 1998. The National Oceanic and 
Atmospheric Administration, or NOAA, issued a “State of the Climate” report 
declaring the first decade of the 21st century the hottest since global weather 
records began in 1880. According to the report:

Each of the last three decades has been much warmer than the decade before. At 
the time, the 1980s was the hottest decade on record. In the 1990s, every year was 
warmer than the average of the previous decade. The 2000s were warmer still.

Because the rise in greenhouse gas concentrations has not halted, scientists proj-
ect warming during the current century will be considerably greater—some 10°F 
if we continue near the current emissions path. Atmospheric concentrations of 
carbon dioxide, or CO2, approached 390 parts per million, or ppm, in 2010, and 
on our current course could reach 535 ppm to 983 ppm by 2100.

The future of our planet depends on whether we significantly slow the accumula-
tion of carbon dioxide and other greenhouse gas pollution in our atmosphere. 
The key to avoiding catastrophe is in our hands—the question is whether we are 
willing to use it in time.

According to ice core samples, tree rings, and other geological records, CO2 levels 
have oscillated between approximately 180 ppm during past ice ages and 280 ppm 
during warmer interglacial periods. NASA scientists estimate that the difference 
in global mean temperature between the extremes of the ice age and the hottest 
interglacial period is only about 9°F. This makes the nearly 1.8°F increase in global 
temperature over the past 100 years very significant and the potential for addi-
tional future warming downright frightening. “There is,” according to an October 
2010 report by Dr. Andrew Lacis of NASA’s Goddard Institute for Space Studies, 

http://downloads.globalchange.gov/usimpacts/pdfs/climate-impacts-report.pdf
http://climateprogress.org/2011/01/20/world-meteorological-organization-wmo-2010-record-hottest-year-long-term-warming-trend-extreme-weather-events/
http://www.noaanews.noaa.gov/stories2010/20100728_stateoftheclimate.html
ftp://ftp.cmdl.noaa.gov/ccg/co2/trends/co2_annmean_mlo.txt
http://www.epa.gov/climatechange/science/futureac.html
http://www.nytimes.com/2006/03/16/books/16gosn.html
http://www.newton.dep.anl.gov/askasci/env99/env99408.htm
http://www.giss.nasa.gov/research/news/20101014/
http://www.giss.nasa.gov/research/briefs/lacis_01/
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“no viable alternative to counteract global warming except through direct human 
effort to reduce the atmospheric CO2 level.” 

According to projections by the U.S. Energy Information Administration, or EIA, 
world carbon dioxide pollution could grow from 30 billion metric tons in 2007 to 
34 billion metric tons in 2020. This pollution could even jump to 42 billion metric 
tons in 2035. Thanks to reduced fossil fuel demand during the global recession 
that began in 2008 and continued through 2009, U.S. global warming pollution 
was reduced by more than 7 percent from 2005 to 2009. This changed in 2010 
when demand began to recover and U.S. pollution again rose by 3.7 percent. 

The Environmental Protection Agency, or EPA, cites human activity through fos-
sil fuel combustion “such as coal, oil and gas in power plants, automobiles, indus-
trial facilities” as the major source of these rising carbon emissions. Deforestation 
contributes to roughly 20 percent of the global increase since trees and other 
foliage help remove CO2 from the atmosphere. 

Sea grasses, tidal marshes, and mangroves also play an important role in removing 
carbon from the atmosphere. Often referred to as blue carbon because they are 
found in coastal and ocean areas, these plants have the ability to sequester up to 
five times as much carbon as tropical forests. Yet they are among the most rapidly 
declining ecosystems on the planet. Louisiana alone loses more than a football-
field-size area of coastal marshland every hour, resulting in the substantial release 
of previously stored CO2.

As Dr. Richard Alley of Pennsylvania State University explains, CO2 is the “con-
trol knob” for our climate. It regulates global temperature by trapping heat itself as 
well as water vapor and cloud cover in the atmosphere, much like the glass enclos-
ing a greenhouse is designed to do and thereby earning the name “greenhouse gas.” 
The Lacis-led NASA study concluded that while there are many different types of 
greenhouse gases, CO2 alone accounts for 80 percent of the strength of this ter-
restrial greenhouse effect. 

The resulting recent steady rise in air and water temperatures is causing measur-
able rising sea levels, reduced snow cover, shrinking glaciers, and thawing perma-
frost. It has also increased water vapor in the atmosphere by 4 percent compared 
to 30 years ago. It has also contributed to the increased frequency and intensity of 
heavy downpours—one manifestation of extreme weather that caused extensive 
damage in the United States during 2010. 

http://www.eia.doe.gov/oiaf/ieo/emissions.html
http://www.eia.gov/environment/emissions/ghg_report/pdf/0573(2009).pdf
http://www.eia.gov/environment/emissions/ghg_report/pdf/0573(2009).pdf
http://www.eia.doe.gov/steo/
http://www.epa.gov/climatechange/basicinfo.html
http://www.usclimatenetwork.org/resource-database/Tropical Deforestation and Global Warming.pdf
http://www.marineclimatechange.com/marineclimatechange/bluecarbon_recommendations.html
http://www.grida.no/publications/rr/blue-carbon/
http://www.scientificamerican.com/article.cfm?id=blue-carbon
http://www.scientificamerican.com/article.cfm?id=blue-carbon
http://dnr.louisiana.gov/index.cfm?md=pagebuilder&tmp=home&pid=99&pnid=0&nid=51
http://www.agu.org/meetings/fm09/lectures/lecture_videos/A23A.shtml
http://www.giss.nasa.gov/research/news/20110112/
http://www.sciencedaily.com/releases/2009/03/090315155112.htm
http://www.usnews.com/science/articles/2011/01/20/shrinking-snow-and-ice-cover-intensify-global-warming
http://articles.cnn.com/2008-12-16/tech/melting.ice_1_jay-zwally-ice-sheets-glaciers?_s=PM:TECH
http://climateprogress.org/2011/02/17/nsidc-thawing-permafrost-will-turn-from-carbon-sink-to-source-in-mid-2020s-releasing-100-billion-tons-of-carbon-by-2100/
http://climateprogress.org/2011/02/17/nsidc-thawing-permafrost-will-turn-from-carbon-sink-to-source-in-mid-2020s-releasing-100-billion-tons-of-carbon-by-2100/
http://www.ucsusa.org/global_warming/science_and_impacts/impacts/heavy-flooding-and-global-warming.html
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The scientific proof tracking manmade climate change has accumulated steadily 
for the last several decades. Preeminent climate scientists and organizations agree 
that humanity is facing a public health crisis that requires swift and decisive action. 
As a 2009 peer-reviewed study published by the National Academy of Sciences 
reports, the overwhelming majority of reputable climate scientists believe we have 
a problem. Researchers used: 

… an extensive dataset of 1,372 climate researchers and their publication and 
citation data to show that 97 percent to 98 percent of the climate researchers 
most actively publishing in the field support the tenets of [anthropogenic climate 
change] outlined by the Intergovernmental Panel on Climate Change [or IPCC] 
and the relative climate expertise and scientific prominence of the researchers 
unconvinced of [anthropogenic climate change] are substantially below that of 
the convinced researchers.   

While evidence of human-induced global warming mounts, carbon dioxide 
pollution from major sources grows. A report released in February 2011 by the 
Environmental Integrity Project uses data from EPA’s Clean Air Markets website 
to show that carbon dioxide pollution from U.S. power plants rose 5.6 percent 
in 2010 alone. This is the biggest annual increase since the EPA began tracking 
emissions in 1995. The Environmental Integrity Project report found that “Texas 
power plants led the pack in 2010, with nearly 257 million tons of CO2 emissions. 
The 10 worst states for CO2 pollution identified in the report are Texas, Florida, 
Ohio, Indiana, Pennsylvania, Illinois, Kentucky, Georgia, Alabama, and Missouri.”

Total fossil fuel CO2 emissions in the United States rose by 3.7 percent in 2010 
according to the EIA. These are the manmade contributions to global warming 
that cause such increasingly violent weather extremes around the nation, as our 
next section will detail.

Rain, thunderstorms, floods

Huge precipitation events are classified by their expected frequency of occurrence. 
The National Weather Service describes:

… a 100 year flood [as] an event that statistically has a 1% chance of occurring 
in any given year. A 500 year flood has a .2% chance of occurring and a 1000 
year flood has a .1% chance of occurring.

http://climateprogress.org/2010/10/01/hansen-extreme-events-2010-2012-record-high-global-temperature/
http://www.ipcc.ch/
http://healthland.time.com/2011/03/02/5-reasons-climate-change-is-bad-for-your-health/
http://www.pnas.org/content/early/2010/06/04/1003187107.abstract
http://www.environmentalintegrity.org/documents/CO2Report_2011RJD21811final.pdf
http://www.environmentalintegrity.org/
http://www.epa.gov/airmarkt/
http://www.eia.doe.gov/steo/
http://www.srh.noaa.gov/ohx/?n=may2010epicfloodevent


Global warming and extreme weather  |  www.americanprogress.org  7

In other words, a 100-year 
flood is the level of flood 
water expected to be equaled 
or exceeded every 100 years, 
on average.

Almost every region of the 
United States experienced 
unusually heavy precipita-
tion last year that many flood 
occurrences were exceeded. 
This prompted FEMA 
Administrator Craig Fugate to 
say, “the term ‘100-year event’ 
really lost its meaning this year.”

In January 2010 the most 
powerful low-pressure system 
in 140 years of record keeping 
brought havoc in the form of floods, hail, and hurricane-force winds to northern 
California, eastern Oregon, and the Southwest, including Nevada, Arizona, and 
Utah. In October the so-called “Chiclone” spun up over Minnesota, bringing 
severe thunderstorms and strong winds and leaving a swath of destruction from the 
Dakotas to the Great Lakes in what forecasters dubbed the worst weather system to 
hit the Midwest in 70 years. The storm drew its destructive power from the transfer 
of heat that occurred when the sharp temperature contrast between record warmth 
in the Southeast and average cold in the North collided. 

Paul Douglas, a renowned meteorologist from Minnesota, said this “unprec-
edented, historic storm” could become commonplace in a warmer climate. “We 
have to get acclimated mentally and physically for this kind of world where these 
kinds of supercharged storms are more frequent,” he warns.

December 2010 delivered an unusually wet Christmas to southern Californians 
in the form of a weeklong rainstorm that caused severe flooding. These raging 
waters washed away highways and homes throughout the greater Los Angeles 
area. Flooding of this magnitude spreads urban environmental toxics and 
increases the risk of waterborne diseases, and in 2010 caused nearly $3.9 billion 
of property damage.

Storm clouds carrying heavy rain 
move across downtown Phoenix in 
October 2010. A series of powerful 
thunderstorms hit the area with high 
winds, hail and, heavy rain.

AP Photo/Tom Stathis

http://www.fema.gov/about/bios/wfugate.shtm
http://climateprogress.org/2010/12/23/the-year-of-living-dangerously-masters-weather-extremes-climate-change/
http://climateprogress.org/2010/12/23/the-year-of-living-dangerously-masters-weather-extremes-climate-change/
http://www.wunderground.com/blog/JeffMasters/comment.html?entrynum=1418
http://www.wunderground.com/blog/JeffMasters/comment.html?entrynum=1418
http://www.wunderground.com/blog/JeffMasters/comment.html?entrynum=1418
http://www.aolnews.com/2010/10/26/chiclone-wreaks-havoc-on-chicago-and-midwest/
http://chicago.cbslocal.com/2010/10/25/warning-high-winds-ahead/
http://chicago.cbslocal.com/2010/10/25/warning-high-winds-ahead/
http://www.wwl.com/pages/8444580.php?contentType=4&contentId=7052939
http://www.gainesville.com/article/20101027/ARTICLES/101029557/-1/entertainment?Title=Cold-front-expected-by-the-end-of-the-week
http://pauldouglasfoundation.org/index.php?option=com_content&view=article&id=131&Itemid=2
http://wonkroom.thinkprogress.org/2010/10/27/chiclone-of-denial/
http://www.ndtv.com/article/world/storm-in-california-causes-hillside-collapse-floods-74568
http://www.epa.gov/climatechange/effects/health.html
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The Midwest is known for long winters that bring arctic temperatures and heavy 
snow. Winter precipitation replenishes several of the great river basins in the 
United States, including the Mississippi, Missouri, Ohio, and Colorado river 
basins. But winter is under attack from rising global temperatures and greenhouse 
gas emissions. According to the U.S. Global Change Research Program 2010 
report, “Temperatures are rising faster in winter than in any other season, espe-
cially in many key agricultural regions. ... the Midwest and northern Great Plains 
have experienced increases of more than 7ºF in average winter temperatures over 
the past 30 years” (page 76).

These rising temperatures increase the water-holding capacity of the air, and this 
has been observed in rising levels of atmospheric moisture. This in turn increases 
the “supply of moisture for all storms,” explains Trenberth.

Iowa, the Dakotas, and Minnesota have all experienced record flooding over the 
past three years. Fargo, ND, has had a particularly bad run over the last two decades. 
It suffered ongoing flooding from the adjacent Red River. There were nine “10-
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Precipitation events

The frequency and intensity of precipitation events has increased dramatically over the past 50 years

Source: NOAA.

http://www.pbs.org/newshour/bb/weather/july-dec10/news_12-13.html
http://www.pbs.org/newshour/bb/weather/july-dec10/news_12-13.html
http://www.dispatch.com/live/content/national_world/stories/2011/03/07/winters-heavy-snows-raise-spring-flood-risk-in-midwest-northeast.html
http://globalchange.gov/about
http://downloads.climatescience.gov/usimpacts/pdfs/agriculture.pdf
http://iowa.com/ilearn/iowa-2008-floods/
http://www.associatedcontent.com/article/1590335/north_dakota_flood_2009.html
http://www.minnpost.com/stories/2010/09/27/21813/feds_state_begin_assessing_minnesota_flood_damage
http://wonkroom.thinkprogress.org/2010/03/17/fargo-boiling-flood/
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year floods”—floods that are expected to occur only once every 10 years—during 
the past 20 years, including one in March 2010. There was also a 100-year flood 
in 2009. Taking these record flooding levels into account, the U.S. Army Corps of 
Engineers raised its 100-year-flood estimates nearly a foot in May 2010, effectively 
increasing the amount of water necessary to qualify for a very rare flood event. In 
other words, flood levels that were once rare are now classified as common. 

And this frequent drenching is becoming far from unusual. According to the 
National Oceanic and Atmospheric Administration, precipitation has been above 
average in the Midwest for the last three decades. More frequent floods, often the 
product of severe snow, hurricanes, or driving rain, are an expected result of global 
warming. Rising temperatures over the ocean cause more water vapor to con-
dense, contributing to increased rainfall. The intensity of individual rain events 
has increased dramatically over the past 50 years, concurrent with greenhouse gas 
levels (see chart). 

Trenberth acknowledged the link between global warming, intensifying super 
storms, and record-breaking rainfall events, lamenting that it is “unfortunate that 
the public is not associating these [storms] with the fact that this is one manifesta-
tion of climate change. And the prospects are that these kinds of things will only 
get bigger and worse in the future.”

These predictions coincide with observed data in the USGCRP’s “Global Climate 
Change Impacts in the United States” report tracking trends from the past century. 
The report shows that “one of the clearest precipitation trends in the United States 
is the increasing frequency and intensity of heavy downpours.” It is predicted to 
result in “rainfall that will measure 10 percent to 25 percent higher than current 
averages” by the end of this century. In other words, super floods like the one that 
devastated Nashville in May 2010 will increasingly threaten human health and 
economic security in the interior of the country.

Storms that bring heavy rain, lightning, hail, strong winds, and tornadoes account 
for a large portion of the damage sustained by infrastructure, property, and crops 
in the United States. Together, hail and other heavy precipitation were responsible 
for property damage of more than $920 million. As of April 2011 FEMA had 
given more than $56 million in disaster assistance to Iowa alone following two 
flooding events in the summer of 2010.  

http://nwis.waterdata.usgs.gov/nd/nwis/peak?site_no=05054000&agency_cd=USGS&format=html
http://minnesota.publicradio.org/display/web/2010/05/16/flood-estimate/
http://www.msnbc.msn.com/id/41901513/ns/weather/
http://www.noaa.gov/
http://coastalmanagement.noaa.gov/climate/docs/appendixcregionalsummaries.pdf
http://www.nature.com/news/2011/110216/full/470316a.html
http://today.msnbc.msn.com/id/35891373/ns/today-weather/
http://www.nytimes.com/2011/02/17/science/earth/17extreme.html?_r=2
http://www.npr.org/2011/02/16/133806402/researchers-link-extreme-rains-to-global-warming
http://www.csmonitor.com/Science/2011/0216/Extreme-rain-and-snow-events-linked-to-global-warming-study-finds
http://climateprogress.org/2010/06/14/ncar-trenberth-global-warming-extreme-weather-rain-deluge/
http://downloads.globalchange.gov/usimpacts/pdfs/National.pdf
http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts
http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts
http://climateprogress.org/2010/05/22/the-tennessee-deluge-of-2010-nashvilles-katrina-and-the-dawn-of-the-superflood/
http://www.wsmv.com/weather/26963706/detail.html
http://www.fema.gov/news/disasters_state.fema?id=19
http://articles.cnn.com/2010-07-24/us/iowa.dam.breach_1_dam-breach-flood-warning-maquoketa-river?_s=PM:US
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Climate models predicting increased frequency and intensity of downpours 
proved terrifyingly prescient this past May when a powerful line of thunder-
storms caused a catastrophic 1,000-year flood along the Cumberland River basin 
in Tennessee and parts of Kentucky and Arkansas. The storms dumped record 
rainfall across middle and western Tennessee during an unforgettable three-day 
stretch that began the morning of May 1. The swollen rivers caused billions of dol-
lars of damage to property and infrastructure in 52 of Tennessee’s 95 counties. The 
flood was estimated to have cost Nashville the equivalent of an entire year’s worth 
of economic activity in goods and services from damaged buildings and lost busi-
ness operations. The National Climatic Data Center put the city’s damages from 
this event at more than $2.2 billion. 

Nearly one year later, Nashville is transforming the tragedy of the flood into an 
opportunity for infrastructural change. As Greenwire reports, the city plans to 
establish “large-scale preserves in each bend of the [Cumberland] river,” creat-
ing a series of natural flood barriers by: 

… increasing the city’s parkland and green infrastructure by 6,000 acres in the 
next 10 years and by another 6,000 by 2035.

More than $320 million in federal aid money has been provided to help 
Tennessee victims rebuild their lives but many people sustained heavy losses 
that cannot be covered by public money or insurance. According to the National 

Climatic Data Center, 20 people were killed. It 
also left thousands of people homeless. This 
was from a storm system that climate scientists 
believe will become the norm in a warming 
climate. See photos of the flood damage here.  

Snow and ice

Recent trends support the U.S. Global Change 
Research Program finding that seasonal storm 
tracks are shifting northward and the strongest 
storms are likely to become stronger and more 
frequent. Meanwhile, rising average tempera-
tures have caused the seasonal ice coverage of 
the Great Lakes to decrease by roughly 30 per-
cent over the past 40 years. The resulting rise in 

After a week of record-breaking 
snowfall, snow is piled in front of the 
Lincoln Memorial in Washington in 
February 2010.

AP Photo/J. Scott Applewhite

http://www.knoxnews.com/news/2010/nov/09/flood-cost-nashville-years-worth-economic-activity/
http://www.knoxnews.com/news/2010/nov/09/flood-cost-nashville-years-worth-economic-activity/
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms
http://wonkroom.thinkprogress.org/2010/05/10/nashville-biblical-flood/
http://wonkroom.thinkprogress.org/2010/05/10/nashville-biblical-flood/
http://wonkroom.thinkprogress.org/2010/05/10/nashville-biblical-flood/
http://www.boston.com/bigpicture/2010/05/flooding_in_tennessee.html
http://globalchange.gov/about
http://globalchange.gov/about
http://www.climatescience.gov/Library/sap/sap3-3/final-report/sap3-3-final-all.pdf
http://www.ucsusa.org/news/press_release/climate-change-makes-snowstorms-more-likely-0506.html
http://www.ucsusa.org/news/press_release/climate-change-makes-snowstorms-more-likely-0506.html
http://www.ucsusa.org/news/press_release/climate-change-makes-snowstorms-more-likely-0506.html
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evaporation rates has increased moisture in the 
air, generating heavier snowfalls. Meanwhile, 
diminishing ice cover means less insulation 
from the sun for deeper lake waters, warming 
them and storing still more heat that delays 
winter freezing in shallower areas. Less and 
later-forming ice leaves fish eggs dangerously 
exposed to waves and speeds coastal erosion, 
since ice usually acts as a protection. 

Early in 2010 both the Eastern Seaboard and 
vast swaths of the Midwest were subject to 
a series of outsized winter storms, inspiring 
President Obama to dub the second wave of 
record-breaking snowfall in Washington, D.C., 

“Snowmageddon.” The apocalyptic storms of 
2010 dealt a hefty $535 million blow to state 
and federal coffers to pay for snow removal 
and damages as FEMA issued disaster declara-
tions up and down the East Coast and across 
the Great Plains. 

December 2010 also saw multiple heavy snowfalls, especially in the upper Midwest 
and Northeast. Snow cover in North America was the seventh largest on record for 
December, according to NOAA’s Satellite and Information Service. This marked the 
fourth-consecutive December with “above average snow cover extent for the conti-
nent.” In 2010 Philadelphia set a record for the largest January–December snowfall 
with more than 67 inches. All told, severe winter storms nationwide accounted for 
30 fatalities, 39 injuries, and more than $112 million in damages in 2010. 

Extreme temperatures, drought, wildfire, smog

While the eastern coast of the United States becomes increasingly vulnerable to 
severe precipitation, the Southwest faces a different but equally challenging future.  

Higher temperatures are driving an increase in evaporation rates, drying out soil 
and vegetation. Climate models are also showing a change in rainfall patterns in 
the future where precipitation during summer months is projected to decrease. 

Select 2009–2010 cold season snowfall records
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http://ca.reuters.com/article/topNews/idCATRE72074L20110301
http://www.startribune.com/blogs/116653809.html?elr=KArksLckD8EQDUoaEyqyP4O:DW3ckUiD3aPc:_Yyc:aUgOy9cP3DieyckcUsI
http://www.huffingtonpost.com/2010/02/06/snowmageddon-obama-names-_n_452204.html
http://www.ncdc.noaa.gov/sotc/global-snow/2010/12
http://iopscience.iop.org/1748-9326/5/4/044012/fulltext#erl366611s2.1
http://www.ncdc.noaa.gov/oa/climate/globalwarming.html#q11
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Together, these factors will lead to increasingly severe droughts. Droughts 
can affect regions for decades with major, lingering impacts on human health, 
water supplies, and agriculture. In the United States and around the world, this 
temperature increase may translate into devastating droughts, water shortages, 
wildfires, and poor air quality. 

A 2010 report by the National Center for Atmospheric Research predicts the 
Southwest will become drier and more arid. In an echo of the ancient mega-
droughts that once defined this region, it could face near permanent drought 
conditions by late this century if current warming trends continue. This will cause 
major water supply, irrigation, and agricultural problems for major metropolitan 
areas, including Los Angeles, Phoenix, and Las Vegas where rivers, reservoirs, and 
aquifers are being drained and depleted. 

Lake Mead is the massive manmade lake formed by the construction of the 
Hoover Dam, and a major drinking water supplier to nearby Las Vegas. The lake’s 
water level is more than 130 feet lower than just nine years ago, a result of the 
severe decade-long drought in the West. It will take 13 years to 15 years of average 
flow conditions to refill Lake Mead and mega-reservoir Lake Powell following the 
severe drought conditions that plagued this region from 1999–2004. 

In addition to threatening water supplies, droughts also stunt crop growth. FEMA 
estimates that droughts cost the U.S. economy between $6 billion to $8 billion 
annually due to lost and damaged crops 

The global land and ocean surface temperature for 2010 tied with 2005 as the 
warmest of the 131-year records. In September Los Angeles recorded its hot-
test day ever, clocking in at a broiling 113°F. NOAA reported that nationwide 
August was drier and warmer than normal when weather conditions were aver-
aged across the country. 2010 also marked the 34th consecutive year that overall 
global temperatures were above average. 

The Southwest is and will continue to be the hardest hit by rising temperatures 
and their resultant wildfires and drought conditions. In the past 15 years, 30 
percent of the western United States experienced severe drought conditions as 
defined by the Palmer Drought Severity Index, which assesses “the relative dry-
ness or wetness affecting water-sensitive economies.” According to the U.S. Global 
Change Research Program, the future impact of spiking CO2 levels will be further 
exacerbated by changes in atmospheric circulation patterns, causing the dry zone 
just outside the tropics to expand further into the southern United States.  

http://onlinelibrary.wiley.com/doi/10.1002/wcc.81/full
http://www.huffingtonpost.com/2011/02/28/ancient-megadroughts-prev_n_828137.html
http://www.huffingtonpost.com/2011/02/28/ancient-megadroughts-prev_n_828137.html
http://www.azcentral.com/arizonarepublic/news/articles/2010/11/01/20101101lake-mead-water-level-down.html
http://www.ncdc.noaa.gov/img/climate/research/2010/ann/Reg120_wet-dry_xy_01961110-mod.gif
http://www.climatescience.gov/Library/sap/sap3-3/final-report/sap3-3-final-all.pdf
http://www.climatescience.gov/Library/sap/sap3-3/final-report/sap3-3-final-all.pdf
http://www.fema.gov/pdf/library/haz_cost.pdf
http://www.fema.gov/pdf/library/haz_cost.pdf
http://www.ncdc.noaa.gov/sotc/global/2010/13
http://articles.latimes.com/2010/sep/27/local/la-me-hottest-ever-20100928
http://articles.latimes.com/2010/sep/27/local/la-me-hottest-ever-20100928
http://www.ncdc.noaa.gov/sotc/drought/2010/8
http://www.npr.org/2011/01/12/132865502/last-year-was-the-warmest-year-on-record-again
http://www.drought.unl.edu/dm/monitor.html
http://www.cpc.ncep.noaa.gov/products/monitoring_and_data/drought.shtml
http://globalchange.gov/about
http://globalchange.gov/about
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An October 2010 peer-
reviewed report, “Drought 
Under Global Warming: A 
Review,” led by National 
Center for Atmospheric 
Research scientist Aiguo Dai, 
used computer climate models 
and a comprehensive index of 
drought conditions to deter-
mine that most of the Western 
Hemisphere “may be at threat 
of extreme drought this cen-
tury if nothing is done to curb 
greenhouse emissions.” By the 
2030s, the study indicated that 
large portions of the central 
and western regions of our 
nation could experience par-
ticularly severe conditions, with Palmer Drought Severity Index ratings as low as 

-4 to -6 (-4 is classified as extreme drought). By century’s end, parts of the United 
States could see these readings fall to -8 to -10, the equivalent of desert conditions. 
According to Dai and his colleagues: 

We are facing the possibility of widespread drought in the coming decades, but 
this has yet to be fully recognized by both the public and the climate change 
research community. If the projections in this study come even close to being real-
ized, the consequences for society worldwide will be enormous.

By reducing moisture in the soil and vegetation, global warming sparks a greater 
vulnerability to wildfires. These sometimes uncontrollable events contribute to poor 
air quality and trigger enormous, costly response efforts. Rising global temperatures 
in recent years are creating an “unprecedentedly fire-prone environment” according 
to the National Academy of Sciences. Such an environment may cause the median 
annual area burned by wildfire in Montana to jump by 200 percent to 500 percent 
by midcentury. Similar prospects are in store for Montana’s western neighbors, 
according to the National Academies’ Stabilization Targets for 2010. This comes at a 
huge cost: In 2010 wildfires caused nearly $245 million in property damages. 

According to Headwaters Economics, “fighting wildfires costs U.S taxpayers 
$3 billion annually, more than twice what it cost them two decades ago.”

The reduction in water levels due to 
drought on Lake Mead can be seen by 
the white ring around the shore at the 
Hoover Dam in Boulder City, Nevada.

AP Photo/Laura Rauch

http://www.cgd.ucar.edu/cas/adai/papers/Dai-drought_WIRES2010.pdf
http://www.cgd.ucar.edu/cas/adai/papers/Dai-drought_WIRES2010.pdf
http://www.cgd.ucar.edu/cas/adai/papers/Dai-drought_WIRES2010.pdf
http://www.usatoday.com/weather/wildfires/2010-06-01-wildfire_N.htm
http://www.fox11online.com/dpps/news/national/south/fla-wildfire-has-destroyed-almost-17000-acres-nt11-jgr_3736895
http://www.pnas.org/content/early/2010/10/20/1003669107.abstract
http://climateprogress.org/2011/02/17/interview-montana-legislator-bill-to-declare-global-warming-natural/
http://www.headwatersnews.org/p.HeadwatersEconomics010610.html
http://www.headwatersnews.org/p.HeadwatersEconomics010610.html
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Hurricanes and tropical storms

Higher temperatures and water vapor concentrations are directly related to the 
intensification of extreme weather events such as hurricanes that will bring stronger 
winds, heavier rain, and larger storm surges to the East Coast and the Gulf of Mexico. 

Hurricanes are “threshold” events. They do not form unless sea surface tempera-
tures are above 80°F. As the ocean surface is warmed by the sun, and rising CO2 
levels amplify atmospheric radiation, an increasingly greater rate of evaporation 
is required to balance the ocean’s heat intake. Dr. Kerry Emanuel, professor of 
atmospheric science at the Massachusetts Institute of Technology, explains that 
as ocean water evaporates and transfers heat from the sea surface back into the 
atmosphere, the exchange: 

… gives you an upper bound of hurricane wind speed, and the upper bound turns 
out to be a very good predictor of how strong hurricanes can be. We realized way 
back in 1987 that CO2-induced warming would increase that speed limit on 
hurricanes. It surprised us how much power increase you got with just a little bit 
of increase in the sea surface temperature.

Climate models and observed data suggest 
that the deadliest hurricanes, Category 4 
and Category 5 storms, will become more 
common with a warming atmosphere while 

“reducing the number of less powerful storms.” 
For every 1.8°F increase in tropical sea surface 
temperatures, precipitation rates are projected 
to  increase by 6 percent to 18 percent, and 
the surface wind speeds of the strongest hur-
ricanes will increase by between 1 percent 
and 8 percent. Already over the past 30 years, 
annual sea-surface temperatures in the pri-
mary Atlantic hurricane development region 
increased nearly 2°F. This warming coincided 
with an increase in the high-intensity hurri-
canes whose names have gone down in infamy: 
Gustav, Katrina, and Rita. 

This image from NOAA collected on 
August 28, 2005 shows Hurricane 
Katrina near the mouth of the 
Mississippi River.

AP Photo/NOAA

http://energybusinessdaily.com/renewables/rise-in-ocean-temperatures-causing-severe-hurricanes/
http://www.ncdc.noaa.gov/oa/climate/gases.html
http://e360.yale.edu/content/feature.msp?id=2318
http://e360.yale.edu/feature/exploring_the_links_between_hurricanes_and_ocean_warming/2318/


Global warming and extreme weather  |  www.americanprogress.org  15

The year of living dangerously

2010 U.S. extreme weather events and the human and economic costs

Event type
Total 

events

Events that 
caused $1,000+ 

in damage

Federal aid for 
FEMA declarations 

($ millions)

Total property 
damage 

($ millions)

Total crop 
damage 

($ millions)

Total combined 
damage 

($ millions)
Fatalities Injuries

Tornado 1,372 662 565.88 1,791.33 26.34 1,817.67 47 646

Flood 6,545 2,644 848.90 3,836.93 68.19 3,905.12 91 310

Snow and ice 4,678 232 535.46 97.06 15.00 112.06 30 39

Hurricanes/tropical storms 30 13 46.24 12.54 3.01 15.55 0 0

Precipitation 1,046 78 * 6.56 1,044.10 1,050.66 1 6

Hail 10,624 716 * 915.96 101.88 1,017.84 0 42

High wind 2,062 370 * 12.42 0.68 13.10 7 17

Thunderstorm 16,728 8,018 * 200.11 7.25 207.36 15 292

Ocean/lake surf 233 34 * 52.75 0.00 52.75 63 64

Lightning 841 681 * 65.35 0.45 65.80 28 179

Fire 204 63 * 244.59 2.03 246.62 1 24

Strong wind 524 437 * 10.22 0.53 10.75 10 28

Drought 199 0 15.24** 0.00 5.81 5.81 0 0

Fog 158 11 * 1.15 0.00 1.15 0 0

Dust storm 40 3 * 0.14 0.00 0.14 0 0

Extreme temperatures 506 7 * 0.52 0.20 0.72 95 75

Totals 45,790 13,969 1,996.49 7,247.63 1,275.47 8,523.10 388 1,722

Notes:

Chart includes declarations in Puerto Rico and the Virgin Islands. 

Total property damage includes damages from FEMA emergency disasters in as well as declared disasters.

*Denotes information that has been combined with other event data. 

**Denotes data obtained from the Farm Service Agency. Number refers strictly to monies distributed by Livestock Forage Disaster Program.  

We saw this phenomenon in action during the past five years. The year 2005 ties with 2010 
for the warmest year on record—when Hurricane Katrina delivered a level of devastation 
above and beyond that of many of its recent predecessors. 

The Atlantic hurricane season was above average, with 19 named storms, 12 hurricanes, and 
five major (Category 3 or higher) hurricanes. Between 1966 and 2009 there were an annual 
average of 11 named storms, six hurricanes, and two major hurricanes. Crop losses and 
property damage cost the federal government more than $46 million in disaster assistance. 
Damages from these storms clocked in at nearly $16 million (see chart).

We now turn to some of those consequences.

http://www.americanprogress.org/issues/2007/08/pdf/storm_warning.pdf
http://www.wunderground.com/blog/JeffMasters/comment.html?entrynum=1689
http://blogs.wsj.com/metropolis/2010/09/02/hurricane-earl-forecast-long-island-new-york-likely-faces-tropical-storm-conditions/
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The consequences of extreme  
weather on public health and 
agriculture in the United States  
and abroad

In 1989 President George H.W. Bush issued a directive establishing the U.S. 
Global Change Research Program. Congress formally instituted the Global 
Change Research Act in 1990 and 13 federal agencies began coordinating their 
investigative efforts into global climate change. This work has continued under the 
next three presidents, including the George W. Bush administration. 

The U.S. Global Change Research Program has clearly and prudently aggregated 
and communicated the impacts of global warming on America’s weather and 
economy. Its authoritative 2009 report explains the science of climate change and 
its national and regional impact on U.S. weather, water supplies, agriculture, and 
society. Comprehensive studies like this one are validated by the extreme weather 
events of 2010, which according to NASA is tied with 2005 for the dubious dis-
tinction of being the warmest year on record.

The stress that these weather extremities put on our country’s infrastructure is 
becoming very expensive. Clark Miller, associate director of the Consortium 
for Science, Policy & Outcomes at Arizona State University, explains, “The 
technological infrastructure of the United States was designed to operate within 
a particular range of climatic parameters, and the climatic conditions within 
which these infrastructures now operate are moving outside of that range with 
greater frequency.” 

These stressors are also dangerous to our national energy security, as an April 2011 
report by the National Wildlife Federation points out. Intensifying weather events 

“could cause major disruptions in the existing systems that deliver energy to the 
nation.” According to the study, the extensive oil-and-gas infrastructure in the 
hurricane-prone Gulf Coast region is particularly at risk. Likewise:

http://globalchange.gov/about
http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts
http://climateprogress.org/2010/11/11/nasa-reports-2010-hottest-year-on-record-so-far/
http://cspo.org/
http://cspo.org/
http://www.asu.edu/
http://www.nwf.org/en/Global-Warming/What-is-Global-Warming/Global-Warming-is-Causing-Extreme-Weather/Energy-Infrastructure.aspx
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Coal transport across the Midwest and Northeast will face more flooding disrup-
tions, [while] electricity generation in the Southwest will be limited by water 
shortages — About 89 percent of electricity in the United States is generated in 
thermoelectric power plants that require water for cooling.

As the changing climate continues to exacerbate this already stressed system, we 
will be forced to update and adapt our energy, water, and transportation infra-
structure to withstand the abuses of increasingly intense weather patterns. 

Public health

Smog is a manmade phenomenon that has its own season corresponding to the 
hottest months of the year, May through September. The extreme heat of these 
months cooks up airborne nitrogen oxides and volatile organic compounds in the 
presence of sunlight, forming ground-level ozone, or smog. The hotter the weather, 
the worse the smog is, especially in urban areas where high concentrations of 
harmful pollution are trapped by stagnant air. This perfect storm of heat-amplified 
pollutants can trigger asthma attacks and exacerbate or generate respiratory ail-
ments. Children, seniors, and those with respiratory diseases are most at risk, but 
smog can seriously damage even healthy respiratory systems.

Despite rising temperatures, “code red” air quality days have been declining across 
the United States due to pollution controls required by the Clean Air Act. These 

“red alert” warnings indicate when the air is unhealthy even for people who are not 
part of vulnerable populations or without pre-existing conditions. 

For the past 40 years, the EPA has steadily reduced smog ingredients released into 
the atmosphere under the authority of the Clean Air Act. But this progress will 
be undone by a warming nation. Higher temperatures will worsen smog, spell-
ing more disease and death for our most vulnerable populations: children, the 
elderly, and people suffering from asthma, bronchitis, emphysema, or heart condi-
tions. According to the EPA, half of all Americans—158 million people—live in 
counties where air pollution already exceeds national health standards. As a 2011 
joint report from Health Care Without Harm, the Alliance of Nurses for Healthy 
Environments, and the National Association of School Nurses explains, “Carbon 
dioxide pollution can worsen asthma in several ways, such as by driving climate 
change (rising temperatures increase ozone smog concentrations) and by increas-
ing production of airborne allergens like ragweed pollen.”

http://www.airnow.gov/index.cfm?action=smog.page1
http://www.ajc.com/news/smog-season-starting-out-543953.html
http://www.airnow.gov/index.cfm?action=goodup.page1#6
http://www.epa.gov/airexplorer/
http://www.environmentamerica.org/news-releases/clean-air/clean-air2/new-report-smog-forming-pollution-a-major-threat-to-americans-health-environment
http://www.edf.org/article.cfm?contentID=6633
http://climateprogress.org/2011/02/25/top-medical-groups-warn-americans-of-health-risks-posed-by-climate-change/
http://www.epa.gov/air/caa/
http://www.nrdc.org/health/effects/fasthma.asp
http://climateprogress.org/2011/02/20/the-clean-air-act-and-carbon-hotspot-deaths/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed:+climateprogress/lCrX+(Climate+Progress)
http://www.epa.gov/airtrends/2008/index.html
http://www.epa.gov/airtrends/2008/index.html
http://www.noharm.org/us_canada/news/2011/apr/news2011-04-06.php
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A recent editorial posted on American Medical News noted that the physical evi-
dence of climate change is becoming apparent in doctors’ waiting rooms:

Patients are presenting with illnesses that once happened only in warmer areas. 
Chronic conditions are becoming aggravated by more frequent and extended 
heat waves. Allergy and asthma seasons are getting longer.

EPA scientists, engineers, and economists are developing cost-effective standards 
to reduce carbon dioxide pollution from coal-fired power plants and oil refiner-
ies. Unfortunately, the House of Representatives voted on several occasions to 
block the EPA from setting or enforcing such rules, and added such measures to 
the must-pass spending bill for the remainder of FY 2011. President Barack Obama 
and Senate Majority Leader Harry Reid (D-NV) forced Speaker of the House John 
Boehner (R-OH) to abandon them as part of the final spending compromise.

Meanwhile, the Senate defeated four amendments to an unrelated bill that were 
designed to prevent EPA from setting carbon dioxide pollution reductions. 
Fortunately, none of them received a majority of votes, let alone the 60 necessary 
to end debate and add them to the bill.

These actions ignore the recommendations of 4,500 scientists and health care 
professionals that urged the government to “Support full implementation of the 
Clean Air Act and resist any efforts to weaken, delay or block progress toward a 
healthier future for all Americans.”

The House disregarded science and ignored public health to appease the oil indus-
try by blocking these safeguards.

Agriculture

While global warming has added a full week to the Midwestern growing season 
over the past century, it is far from being a good thing. Rising temperatures will 
increase the risk of crop loss to more frequent floods, heavy rain, heat waves, fires, 
drought, pests, and plant epidemics that thrive in warmer conditions. Such set-
backs delivered a nearly $1.3 billion hit to U.S. farmers in 2010 (see events chart, 

“Total Crop Damage”). 

http://www.ama-assn.org/amednews/2011/04/04/edsa0404.htm
http://www.lcv.org/LCV-Special-Edition-Scorecard.pdf
http://www.hillheat.com/articles/2011/03/30/anti-climate-amendments-under-senate-consideration-mcconnell-rockefeller-baucus-stabenow
http://www.ucsusa.org/assets/documents/global_warming/scientists-statement-on-the-clean-air-act.pdf
http://www.lungusa.org/assets/documents/clean-air-act-letter.pdf
http://www.lungusa.org/assets/documents/clean-air-act-letter.pdf
http://www.ucsusa.org/assets/documents/global_warming/midwest-climate-impacts.pdf
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Jake Caldwell, Director of Policy for Agriculture, Trade, and Energy at the Center 
for American Progress, writes that “the consequences of climate change on agri-
culture could well be even more severe in the coming decades.” This will impact 
not only global food prices but human migration patterns. In the summer of 2010 
alone, extreme weather drove a 50 percent increase in the cost of wheat.

Higher temperatures will harm crops that thrive in cooler environments, like pota-
toes or lettuce, and if temperatures exceed optimal thresholds for pollen viability, 
even those plants that grow best in warmer climates will not be able to create seeds 
to reproduce in future seasons, according to the 2010 U.S. Global Change Research 
Program report. As Caldwell points out, harvest forecasts and food production are 
clearly at risk from the negative effects of rising temperatures, prolonged drought, 
and increased evaporation and water consumption. And a rising sea level will lead 
to more intense flooding and the potential loss of limited arable land.

Government spending on federal flood and crop insurance rose over the past 
30 years. The Government Accountability Office analysis, “Climate Change: 
Financial Risks to Federal and Private Insurers in Coming Decades Are Potentially 
Significant,” found that the combined future risk for federal flood and crop insur-
ance reached more than $900 billion in 2005—a 340 percent increase from 1980 
insurance figures (in 2005 dollars).

According to FEMA, the droughts that can cause up to $8 billion in crop losses in 
the United States each year are indicative of the burden that increasingly frequent 
extreme weather events will place on private and public insurers. 

Other nations also suffered from extreme weather in 2010

In addition to extreme weather in the United States, 2010 was a year of living dan-
gerously in other nations, too. Dr. Jeff Masters of Weather Underground reported: 

The year 2010 now has the most national extreme heat records for a single year–
nineteen. These nations comprise 20% of the total land area of Earth. This is the 
largest area of Earth’s surface to experience all-time record high temperatures in 
any single year in the historical record.”

http://www.americanprogress.org/experts/CaldwellJake.html
http://www.americanprogress.org/issues/2011/03/perfect_storm.html
http://www.foreignpolicy.com/articles/2010/08/26/the_coming_food_crisis
http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts
http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts
http://www.gao.gov/new.items/d07285.pdf
http://www.gao.gov/new.items/d07285.pdf
http://www.gao.gov/new.items/d07285.pdf
http://www.msnbc.msn.com/id/18228964/ns/us_news-environment/
http://www.economics.noaa.gov/?goal=climate&file=events/drought
http://www.wunderground.com/blog/JeffMasters/comment.html?entrynum=1701
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Russia saw a devastating heat wave, drought, and wildfires. Massive rainfall in 
Australia caused a 500-year flood while drenching downpours caused a 100-year 
flood in Pakistan. These and other extreme weather events caused crop losses 
at home and abroad, causing wheat prices to spike dangerously in 2010. This 
generated worldwide fears of food insecurity. Recent unrest in the Middle East is 
also linked to high food prices, even as rising uncertainty about climate change’s 
impact on harvests spurs ill-advised hoarding of grain supplies and export bans. 

Meanwhile, Munich Re reported in its annual worldwide review that: 

2010 was the year with the second-highest number of loss-related natural catas-
trophes … since we began keeping global statistics in 1980. With 960 loss events 
due to natural hazards, the number of catastrophes documented in 2010 far 
exceeded the average for the last ten years (785 events). The overall economic 
loss amounted to some $150 billion.

Worse yet, the company cautions that these staggering numbers only represent 
about 40 percent of the total losses attributable to weather-related events, because 
uninsured or underinsured assets and lost economic activity are difficult to quantify. 

These are all sobering findings, yet conservatives in Congress continue their 
efforts to suppress the scientific work needed to understand and cope with climate 
change, and want to destroy the tools essential to address this crisis. Why they do 
so is the subject of the next section.

http://www.abc.net.au/pm/content/2011/s3141805.htm
http://www.fao.org/worldfoodsituation/wfs-home/en/
http://www.americanprogress.org/issues/2011/02/egypt_food.html
http://www.munichre.com/en/homepage/default.aspx
http://www.munichre.com/publications/302-06735_en.pdf
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Conservatives oppose scientific 
steps to understand extreme 
weather patterns

Consensus in the scientific community that global warming poses a clear and pres-
ent danger to American lives and livelihoods has done little to convince climate 
science deniers about the urgent need for action. Lack of information is no longer 
a viable excuse given the mountain of scientific information and data on global 
warming. Scientifically, it is the most studied problem in history. Climate model-
ing is indeed a complex concept but global warming patterns are clearly visible in 
the forecasts that dictate our activities and affect our economy

Responsible government officials recognize this growing threat. In a 2008 letter 
to President George W. Bush, then-EPA Administrator Steven Johnson told the 
president that the scientific evidence of human-induced global warming man-
dated that he make a positive “endangerment finding” that described the perils of 
carbon pollution to public health and the environment in accordance “with the 
latest science of climate change.” In Johnson’s words, the “state of the latest climate 
change science does not permit a negative finding, nor does it permit a credible 
finding that we need to wait for more research.”

President Bush, however, ignored both the scientific and legal need to act. EPA 
Administrator Lisa Jackson finally made the overdue endangerment finding in 
December 2009.

Nonetheless, a panoply of right-wing and Big Oil-influenced legislators attempt to 
repeal scientific findings by legislative fiat. On June 10, 2010—after six months of 
extreme weather—Sen. Lisa Murkowski (R-AK) offered a resolution to undo the 
global warming endangerment finding, though it failed by a vote of 47-53.

On April 7, 2011, the House of Representatives voted to pass H.R. 910 by a vote of 
255-172. It would block the EPA from setting standards to reduce carbon dioxide 
pollution from power plants, oil refineries, and other major sources. No Republican 
voted against it, while 19 Democrats voted for it. On party-line votes, they also 
defeated an amendment offered by Rep. Henry Waxman (D-CA) that would have 
accepted the scientific findings of the Environmental Protection Agency that: 

http://democrats.energycommerce.house.gov/sites/default/files/documents/EnclosureLetter_PresdidentfromStephenJohnson_2.8.2011_2.pdf
http://climateprogress.org/2011/02/09/bush-epa-urged-action-on-global-warming-epa-cheney-exxon-mobil%E2%80%9D/
http://climateprogress.org/2011/02/09/bush-epa-urged-action-on-global-warming-epa-cheney-exxon-mobil%E2%80%9D/
http://www.epa.gov/climatechange/endangerment/downloads/Federal_Register-EPA-HQ-OAR-2009-0171-Dec.15-09.pdf
http://www.epa.gov/climatechange/endangerment/downloads/Federal_Register-EPA-HQ-OAR-2009-0171-Dec.15-09.pdf
http://www.adn.com/2010/06/10/1317484/murkowski-loses-vote-on-epa-restrictions.html
http://clerk.house.gov/evs/2011/roll249.xml
http://energycommerce.house.gov/News/PRArticle.aspx?NewsID=8355
http://energycommerce.house.gov/News/PRArticle.aspx?NewsID=8355
http://thomas.loc.gov/cgi-bin/bdquery/D?d112:6:./temp/~bd1e4D::
http://thomas.loc.gov/cgi-bin/bdquery/D?d112:6:./temp/~bd1e4D::
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Congress accepts the scientific findings of the Environmental Protection Agency 
that climate changes is occurring, is caused largely by human activities, and 
poses significant risks for public health and welfare. 

This nonbinding endorsement of climate science failed by a vote of 184-240. Only 
one Republican voted for it, while three Democrats voted against it.

In addition to climate science denial, House Republicans plan to slash funds that 
would add to the base of scientific knowledge about the causes and impacts of 
global warming. The House-passed Republican budget for the remainder of fiscal 
year 2011 sliced 2010 funding for NOAA programs by $454 million, or 14 per-
cent. In so doing, it failed to include a one-time budget increase of approximately 
$800 million that would have funded the purchase of new environmental satellites. 
Michael Conathan, Director of Oceans Policy at the Center for American progress, 
warns that the country is due for an overhaul of its aging environmental satellite 
infrastructure, and if the investment isn’t made now, U.S. taxpayers may be forced 
to spend up to $3.5 billion to correct the error in later years. 

Aside from the increased cost of purchasing the satellites themselves, the impact 
on the day-to-day economy would be tremendous. NOAA demonstrated the 
severity of this affect by compiling a series of forecasting mockups that showed, 

“Model runs without NOAA afternoon satellite data would likely not predict the 
severity of high-impact weather with sufficient accuracy or lead-time to allow pro-
active community preparedness and mitigation.”

As Rep. Peter DeFazio (D-OR) bluntly noted in an interview with Think Progress, 
“If you cut on detection of tidal waves, volcanic eruptions, severe weather events, 
weather buoys, satellite observation and weather patterns, those sorts of things, 
people will die.”

In addition to the system’s weather, climate, and disaster prediction capabilities, 
NOAA Administrator Dr. Jane Lubchenco reiterated the importance of envi-
ronmental satellites to search and rescue efforts. During her April 13 testimony 
before the Senate Committee on Commerce, Science, and Transportation’s 
Subcommittee on Oceans, Atmosphere, Fisheries, and the Coast Guard, she said:

The expenditures on satellites are mission critical for NOAA. People’s lives and 
property depend on them. This year 21 people have been rescued because of 
NOAA satellite tracking, and 91 have been rescued since last October.

http://clerk.house.gov/evs/2011/roll236.xml
http://blog.seattlepi.com/seattlepolitics/2011/03/31/a-storm-over-noaa-cuts/
http://blog.seattlepi.com/seattlepolitics/2011/03/31/a-storm-over-noaa-cuts/
http://climateprogress.org/2011/02/18/gop-cuts-noaa-satellite-weather-forecasting-and-hurricane-tracking/
http://nwseo.org/Media_News/US_Polar_Orbiting_Satellite.php
http://nwseo.org/Media_News/US_Polar_Orbiting_Satellite.php
http://climateprogress.org/2011/03/17/defazio-says-people-will-die-from-gop-cuts-to-noaa-disaster-response/?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+climateprogress%2FlCrX+(Climate+Progress)
http://www.usnews.com/opinion/blogs/robert-schlesinger/2011/03/14/how-spending-cuts-would-harm-tsunami-detection-and-warning?s_cid=related-links:TOP
http://www.legislative.noaa.gov/Testimony/Lubchenco 041311.pdf
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Dr. Lubchenco explained that the FY 2011 continuing resolution’s disinvestment 
in weather satellites will cause a minimum 18-month delay for the launch of the 
first satellite in the Joint Polar Satellite System, or JPSS, and result in cost increases 
of three to five times current estimates. 

The earthquake and subsequent tsunami that devastated Japan in March 2011 is a 
tragic reminder that we must employ modern science and technology to predict 
and warn of disasters. Tens of thousands perished in that disaster, but thanks to 
Japan’s investment in state-of-the-art tsunami detection systems, many were spared.

Scientists predict that temperatures over most of the United States are very likely 
to increase by more than the global average this century. And given the evidence, 
legislators from states that are particularly vulnerable to extreme weather events 
would do well to work toward reducing the carbon dioxide pollution driving these 
drastic climate changes. But climate science deniers persist in Congress. Last 
month, the Republican majority in the House blocked the EPA from limiting 
harmful GHG emissions in a 249 to 177 vote.   

And on April 6, the House Republican majority rejected the scientific conclusion 
that global warming is primarily human induced during debate over H.R. 910, a 
bill to permanently remove the EPA’s ability to set carbon dioxide pollution reduc-
tion standards. By a 184-240 vote, they rejected Rep. Henry Waxman’s (D-CA) 
amendment to H.R. 910 that stated, “Congress accepts the scientific findings of 
the Environmental Protection Agency that climate change is occurring, is caused 
largely by human activities, and poses significant risks for public health and welfare.”

Only one Republican voted to endorse scientific findings while three Democrats rejected 
them. The Hill noted, “The House rejected a Democratic amendment Wednesday 
that would have put the chamber on record backing the widely held scientific view 
that global warming is occurring and humans are a major cause.”

Now more than ever, it is important for progressives in Congress to hold the 
line on these climate science denial efforts to blind our nation to the dangers of 
global warming.

http://commerce.senate.gov/public/index.cfm?p=Hearings&ContentRecord_id=9c1f8596-0554-42c4-9642-72ec1da7a352&ContentType_id=14f995b9-dfa5-407a-9d35-56cc7152a7ed&Group_id=373e344f-29c8-446a-87a8-ca27d7eb5e06
http://www.nesdis.noaa.gov/jpss/
http://www.nytimes.com/interactive/2011/03/13/world/asia/satellite-photos-japan-before-and-after-tsunami.html
http://www.csmonitor.com/Science/2011/0222/How-climate-change-models-could-get-better-thanks-to-NASA
http://www.thejakartaglobe.com/opinion/lessons-to-learn-from-a-tsunami-early-warning-system-that-worked/430402
http://www.globalchange.gov/component/content/article/52-reports-and-assessments/345-looking-at-americas-climate
http://online.wsj.com/article/SB10001424052748704900004576152650791005330.html?mod=googlenews_wsj
http://clerk.house.gov/evs/2011/roll236.xml
http://thehill.com/blogs/e2-wire/677-e2-wire/154445-house-votes-down-climate-science-amendment
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Conclusion

The future is now

The extreme weather in 2010 could be a preview of a not-too-distant future should 
we fail to reduce carbon dioxide pollution. Continued pollution will increase the 
risk of harmful, damaging extreme weather events. Scientific evidence presented 
in the Intergovernmental Panel on Climate Change’s Fourth Assessment Report 
warns, “Both past and future anthropogenic carbon dioxide emissions will con-
tinue to contribute to warming and sea level rise for more than a millennium, due 
to the time scales required for removal of this gas from the atmosphere.”

Recent weeks have seen a continuation of extreme weather. A single devastat-
ing storm system brought waves of tornadoes, thunderstorms, and floods to the 
southern United States on April 15 and 16, leaving an estimated 45 people dead. 
Alabama, Georgia, Mississippi, and North Carolina were particularly hard hit, 
with the latter also suffering severe crop losses. 

The New York Times reports that the system:

… was unusual for its size and duration ... the storm would calm itself a bit at 
night and then gain renewed strength with the day’s heat, said Greg Carbin, 
warning coordination meteorologist at the National Oceanic and Atmospheric 
Administration. … it was unusual in that all of the weather stemmed from 
one huge storm.

Wildfires, too, have already made their mark in 2011. In Texas, five occurred in a 
two-week span, aided and abetted by hot weather and high winds. The Associated 
Press reported that centenarian cowboy N.L. Winter has never “in his 106 years 
on the rolling plains of West Texas … seen anything like the fires of the past week.” 

These events indicate that 2010 was not an anomaly but rather a frightening 
preview of the future. 

http://www.ipcc.ch/publications_and_data/ar4/syr/en/contents.html
http://www.nytimes.com/2011/04/19/us/19tornado.html
http://newsfeed.time.com/2011/04/19/watch-texas-wildfires-aided-by-hot-weather-cause-massive-destruction/
http://www.chron.com/disp/story.mpl/ap/tx/7522928.html
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In order to avoid future extreme weather and hold Earth’s temperature increase to 
3.6°F, the United States and other nations around the world must stabilize total car-
bon dioxide emissions in the 350 ppm to 400 ppm range. Most climate scientists 
agree that it will be necessary to stabilize at 450 ppm to avoid the worst problems 
from climate change, but debate rages on about the economic and political feasibil-
ity of the marker. The window of opportunity is closing rapidly and it might no 
longer be possible to reach the crucial reduction goals set for 2020 and 2050.

Americans understand the recent extreme weather is due to a changing climate 
and not divine intervention. The Public Religion Research Institute recently con-
ducted a poll that found 58 percent of Americans believe floods and other such 
natural disasters are evidence of climate change.

Indeed, the 1,000-year flood in Tennessee last year was not a biblical event. It’s 
a foreshadowing of floods to come. Rising carbon dioxide pollution caused by 
human activities will turn up the dial on extreme weather. We need to make seri-
ous changes or prepare for the worst. The costs of climate disasters show us the 
vulnerabilities of the status quo, from pollution standards to the poor infrastruc-
ture planning evidenced by building up along shorelines and floodplains.  

As Dr. Heidi Cullen, CEO and director of communications for Climate Central, 
testified before the Senate Subcommittee on Energy and Environment in 
November 2010:

Until now, we’ve been able to view extreme weather like flooding as an act of 
God. But the science tells us that due to climate change these floods will happen 
more often and we need to be prepared for them. I say that a climate forecast 
is an “anti-forecast” because it is in our power to prevent it from happening. It 
represents only a possible future, if we continue to burn fossil fuels business as 
usual. The future is ultimately in our hands. 

But not for much longer. 

hhttp://www.ipcc.ch/publications_and_data/ar4/syr/en/mains5-4.html#table-5-1
http://climateprogress.org/2009/01/13/450-ppm-united-states-greenhouse-gas-emissions-reduction-target/
http://www.publicreligion.org/research/?id=519
http://climateprogress.org/2011/02/26/what-are-you-doing-now-to-prepare-for-climate-impacts/
http://www.climatecentral.org/
http://gop.science.house.gov/Media/hearings/energy10/nov17/Cullen.pdf
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Sources and methodology

The data in the tables and graphs of this report come from the National Climatic 
Data Center’s Storm Database, which allows the user to search for information 
by state, time period, event type, and many other criteria. Using this database in 
conjunction with FEMA incident reports and preliminary damage assessments 
allowed us to compile information about fatalities, injuries, and economic damage 
in the absence of comprehensive annual reports.  

The National Weather Service, Insurance Information Institute, Swiss Re, National 
Agricultural Statistics Service, and NOAA produce annual reports that provide 
more accurate data on property losses, crop damage, and other effects of severe 
weather events.

Information pertaining to the science of climate change, observed trends from 
the 20th century, climate models, and projections for the 21st century under 
different emissions scenarios was derived from several reports, most notably the 
U.S. Global Change Research Program’s 2010 report “Global Climate Change 
Impacts in the United States,” and the U.S. Climate Change Program’s 2009 report 

“Extreme Weather in a Changing Climate: Regional Focus on North America, 
Hawaii, Caribbean and U.S. Pacific Islands.” The findings from these independent 
publications build on those of the Intergovernmental Panel on Climate Change’s 
Fourth Assessment Report of 2007.  

This report also uses information from Joseph Romm’s Climate Progress, Yale 
University’s e360, Jeff Master’s Wunderblog, and several other blogs that are well-
respected within the scientific community.  

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms
http://www.weather.gov/om/hazstats.shtml
http://www.iii.org/
http://www.swissre.com/
http://www.nass.usda.gov/
http://www.nass.usda.gov/
http://www.noaa.gov/
http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts
http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts
http://downloads.climatescience.gov/sap/sap3-3/sap3-3-final-all.pdf
http://downloads.climatescience.gov/sap/sap3-3/sap3-3-final-all.pdf
http://www.ipcc.ch/
http://climateprogress.org/
http://e360.yale.edu/
http://www.wunderground.com/blog/JeffMasters/show.html
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