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Thank you, Chairman Tonko, Ranking Member Shimkus, and Members of the
Subcommittee for providing me the opportunity to testify here today. I am Director of
Climate Science at the Union of Concerned Scientists and served as a co-author of the
Fourth National Climate Assessment released last November. Before I share with you
advances in our understanding of climate from the latest climate assessments, I will turn
to a recent example of the high cost of climate change.
During the recent outbreak of extreme cold weather that gripped large parts of the
nation, a University of Iowa student and a University of Vermont student were counted
among at least 21 people who perished from consequences likely related to the
dangerous cold temperatures and wind chill.12 Although it may seem counterintuitive,
recent studies indicate that the warming climate can cause unusually cold temperatures
at mid-latitudes by disrupting the normal winter- season polar vortex in the
stratosphere. 3 A good analogy to this disruption is a weak seal on a freezer door that
periodically allows frigid air to flood into the room while warmer air rushes into the
freezer. At the end of January, a cold blast spilled out of the Polar Regions and into the
Midwest and eastern US – breaking wind chill records. Yet Alaska experienced a
warmer-than-normal season, where above-freezing temperatures and rainfall forced
the cancellation of mid-distance dog sled races that mushers use to qualify for longdistance races such as the Iditarod.4 Evidence is growing that warmer-than-normal
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periods in the Arctic are associated with a greater chance for extreme winter weather in
the eastern US. 5 This deadly cold snap is just the most recent example of the changing
nature of extreme events that scientists are studying. One goal is to provide earlier
warning so local officials have more time to take precautionary measures to improve
safety.
Climate assessments provide the public and policy makers the most advanced warnings
through summary and evaluation of the most recent research. I will briefly share some
findings with you today from the Intergovernmental Panel on Climate Change Special
Report on Global Warming of 1.5 degrees Celsius and the Fourth National Climate
Assessment.
Intergovernmental Panel on Climate Change Special Report Global Warming of 1.5°C
Nearly all countries have agreed to the goals of the Paris Climate Agreement, “Holding
the increase in the global average temperature to well below 2 °C above pre-industrial
levels and pursuing efforts to limit the temperature increase to 1.5 °C above preindustrial levels.” 6 The Intergovernmental Panel on Climate Change was invited to issue
a special report on the climate impacts of 1.5 degrees Celsius and different pathways
that could limit the temperature increase. Human-induced warming reached
approximately 1°C (1.8 °F) above pre-industrial levels in around 2017. 7 What has this
1°C warmer world already brought us? Research indicates that this warming has
changed the behavior and severity of extreme events. For example, scientists found that
global warming made the precipitation around 15% (8-19%) more intense for Hurricane
Harvey that brought devastating flooding to Houston, and around three (1.5-5) times
more likely. 8
At the present rate, global temperatures would reach 1.5°C around 2040 and 2°C
around 2065. 9 Every half-degree of global temperature increase can have major
consequences. Coral reefs have an immense variety of species and support fisheries
that help feed many around the world. The IPCC special report assessed that coral reefs
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are projected to decline by a further 70-90% at 1.5 degrees Celsius with larger losses of
nearly all coral reefs at 2 degrees Celsius above pre-industrial levels. 10 As temperatures
rise, so does the sea level. If the temperature rise were held to 1.5°C versus 2°C, the
lower sea level could mean that up to 10 million fewer people would be exposed to
related risks, based on population in the year 2010 and assuming no adaptation.11
To avoid surpassing 1.5°C, global carbon dioxide emissions would have to drop around
45% below 2010 levels by 2030 and reach net zero emissions by around 2050 (Figure 1).
This would also include deep reductions in methane and black carbon (or soot) as well
as nitrous oxide (such as from agriculture). The special report asserts that to hold
increasing temperatures to 1.5°C would require “rapid and far reaching transitions in
energy, land, urban and infrastructure” at “unprecedented scale” with “significant
upscaling of investments in options.” 12 Given the scale of the changes needed and the
time to lay the framework, this is the “make or break” decade to make the capital
investments needed to reduce the carbon dioxide levels or the Paris Climate goals
cannot be attained.

Figure 1: IPCC SR 15 SPM Figure 3a.
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The Fourth National Climate Assessment
The Fourth National Climate Assessment, Volume II, was released in November 2018 in
accordance with the legal mandate of the 1990 Global Change Research Act. 13 Major
themes emerge from the findings. Increasingly U.S. residents recognize the
consequences of climate change in their daily lives, their communities and livelihoods. 14
Social and economic inequities can be exacerbated with climate change through the
increased exposure and sensitivity to extreme weather and other climate-related events
or changes. 15 Actions taken to address the causes and impacts can affect disadvantaged
populations unless equity dimensions are factored in. Cities and states are already
deploying a mix of solutions to reduce emissions 16 and the iterative process of
adaptation has progressed 17 since the third national assessment.
Increasingly U.S. residents already recognize the consequences of climate change.
Midwest forest products industry has experienced over the past 70 years a 2-3 week
shorter frozen ground season suitable for winter harvests.18 Great Lakes ice cover
decreased on average 71% from 1973 to 2010, with a recent rebound to higher ice years
during 2014 and 2015.19 Meanwhile, during the 2012 and 2017 winters in Lake Ontario
and southern Lake Michigan, the temperatures never dropped below 39 °F, the critical
temperature threshold for seasonal mixing.20 Without the winter or spring seasonal
mixing, the chances increase for low oxygen conditions that prove toxic for aquatic
species. In another case, an extreme flooding event in Thailand caused a U.S.-based
company to lose around half of its hard drive shipments during the last quarter of 2011.
This temporarily doubled global hard drive prices and drove up costs for Apple, HP, and
Dell. 21
Climate Change can exacerbate historical inequities unless decision makers identify
solutions that consider these factors. Low-income communities, children, older adults,
and people of color are often at greater risk. Low-income communities are often
located in areas that may be more prone to flooding (e.g. the Lower Ninth Ward during
Hurricane Katrina). Extra attention must be paid to ensure that the vulnerabilities of
frontline communities are identified and addressed. The health impacts of Climate
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Change can be mitigated to some degree. Adults can protect children from extreme
heat through hydration and exertion monitoring. Arizona and California have a spike in
cases of a fungus that can lead to Valley Fever during dry winter and spring conditions
conducive to its growth. Over 40% end up hospitalized and two-thirds can take weeks
to months before patients can resume normal activities.22 Other health consequences
of dust related to droughts and links with asthma, allergens and respiratory issues were
more negative when affecting household property and finances. 23
One of the advances of the Fourth National Climate Assessment was the integrated
assessment of damages to the United States from particular levels of projected global
emissions. Damages at the highest emissions trajectories were compared with “avoided
damages” at lower global emissions trajectories (Figure 2). I will share the findings for
the top three sectors. Projected annual economic damages (in 2015 dollars) for the
labor sector in 2090 under a higher global emissions scenario (RCP 8.5) was on average
$155 ($87 - $221) billion per year. Under a lower global emissions scenario (RCP 4.5)
around 48% (40%-60%) average damages can be avoided. Projected annual economic
damages for extreme heat mortality in 2090 under a higher global emissions scenario
was on average $141 ($82 - $201) billion per year. Under a lower global emissions
scenario (RCP 4.5) around 58% (44%-69%) average damages can be avoided. Projected
annual economic damages for coastal property in 2090 under a higher global emissions
scenario was on average $118 billion per year. Under a lower global emissions scenario
(RCP 4.5) around 22% average damages can be avoided.
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Figure 2: NCA4 2018 Figure 29.2.
Climate Change is real and we are feeling its effects now. NOAA and NASA report that
2018 is among the top hottest years on record. According to UN population statistics,
more than 60% of people in 2018 have experienced above average global temperatures
every year of their lives while teenagers have experienced mostly record-breaking years.
These two reports demonstrate that the lives of many Americans are at stake. The IPCC
Special Report predicts the significant damage we will inflict on ourselves if we follow
the high CO2 emissions trajectories while highlighting the real benefits, in terms of
dollars and lives saved, of a lower emissions trajectory. Over 455 cities and all States are
employing a mix of strategies to reduce the carbon dioxide emissions at the root cause
of climate change (Figure 3). 24 We need to step up these and new efforts to protect and
preserve a livable environment for ourselves, our children and grandchildren.
Thank you for this opportunity to speak with you today. I look forward to your
questions.
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Figure 3: NCA4 Figure 29.1 (a) Map of mitigation-related activities at the state level and cities
supporting emissions reductions; (b) type and number of activities by state. Several territories
also have a variety of mitigation-related activities including American Samoa, the Federated
States of Micronesia, Guam, Northern Mariana Islands, Puerto Rico, and the U.S. Virgin Islands.
Sources (a) EPA and ERT, Inc. and (b) adapted from America’s Climate Pledge 2017.

