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The Key Findings

Our climate is changing,

It Is happening now;

It is happening extremely rapidly;

It is largely happening because of human
activities;

The climate will continue to change over the
coming decades.

There are many actions we can take both to
reduce future changes in climate and to
adapt to those changes we cannot prevent.




Indicators of Warming from Multiple Datasets
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Updated
global
annually
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Temperature
Record (from
NOAA through
2015)

Global Land and Ocean Temperature Anomalies
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Conditions today appear to be unusual
in the context of the last 2,000 years

Temperature difference relative to 1961-1991 (°F)
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Surface Temperature Trends

Temperature
trends
(change in

° F) for the
period 1986-
2015 relative
to 1901-1960
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Warming of the climate system is unequivocal




Observed U.S. Temperature Change
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The observed warming 1951-2010 is
approximately 0.6°C to 0.7°C.
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1951-2010: Observed warming 1951-2010 is about 1.1-1.2 °F

It is extremely likely that human influence has been the
dominant cause of the observed warming since the
mid-20th century.
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Annual mean temperature change
RCP85 2016 2035 RCP85: 2081-2100

Global

Temperature
and Other
Changes in

Climate Tem | e

chso 2016:2035 '

Depend on
Future
Emissions

[ T T T (C)

-1-050051152 3 4 5 7 9 11




Winter Storm Christian (St. Jude) —  Floods Meteorite impact
Europe, 27-~30 October

Flash floods & e :—iu«.zn Federaton, 15
e —— 30 May-18 June February
Canada, 6-0 July = T e - c
P %% - Earthquake
L Floods ‘ 5 g - ey . China, 20 April
Canada, 10-24 June v = ’ :
<P aamha x e & -
v <y %% o ~ 0
< o SN L / \4/ S (/Lj .. :
’ - % . ‘ -
= -~ \ \; Hailstorms P'*- r M
e E
% Gemany, - - |
L ad 2728 July -~ ” > Typhoon Fitow
Floods D " Sige & ) i : China. Japan, 5-
USA, 8-168 September Severe storms, ."‘3"', v 9 October
tornadoes . .
USA, 18-22 May k
B v Typhoon Halyan
Sey d P : - .,"v"' f[’hhp-{' nes
Severe storms, tornadoes - T Y P £ * 812 November
USA, 28-31 May ® 5 . s
. & - y Sheo .
“ 3 - F. e ~ »
e a e r Hurricanes Ingrid & - : 7:. Floods
. Manuel e . Australia
. Mexico, 12-10 September ¢ % y 2131 January
W 5
[ J ’ O e » "" }
ve n S I n Earthquake (series) I . y

» »
’k' Pakistan, 24-28 September .
- Heat wave
. 20 13 India, April-June
’ Dowrte. Munch Re, NaICHIERVICE, 2014
U (] S (] a n d o Natural catastrophes ® Geophysical events @ Hydrological events

Throughout _
the World B

800

(earthquake, tsunami, volcanic activity) (flood, mass movement)
(O Selection of significant @ Meteorological events @ Climatological events
loss events (storm) (extreme temperature, drought, wildfire)

® Extraterrestrial events
(Meteorite impact)

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

60

o

40

o

20

(=]

Geophysical events . Meteorological events [ | Hydrological events D Climatological events
(Earthquake, tsunami, (Tropical storm, winter (Flood, (Extreme temperature,
volcanic eruption) storm, thunderstorm) mass movement) drought, forest fire)



Extreme Precipitation Events are
Increasing in Frequency and Intensity

U.S.:5-yrreturn, 2-day duration

o
o

PN
o

o

£
v
—
=
[
>
wJ
v
£
[
—
&
«w 20
o
—
v
2
£
=
<
[
2
—
Re
[
(3

N
o

Pentad




Extreme Events: High Confidence that ...

* Extreme heat temperature events are becoming
stronger and more frequent

Risk of extreme cold is decreasing

Extreme precipitation events (including both rain
and snow) are becoming more common.

Risk of flood in some areas is increasing

Severity of drought is increasing (as warmer
temperatures increase evaporation rates)

Hurricanes are becoming more intense

8 OBSERVED TRENDS : CONSISTENT WITH BASIC PHYSICS,
HISTORICAL SIMULATIONS, AND FUTURE PROJECTIONS 16



Projected Changes in Number of Days
for <32°F and >100°F

2036-2065 relative to 1976-2005
for a High Emissions Scenario

Projected Change in Number of Days with Projected Change in Number of Days with
Minimum Temperature < 32°F Maximum Temperature > 100°F
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Past and Projected Changes in
Global Sea Level
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Transportation: Reliability and Capacity
at Risk

Third U.S. National Climate Assessment:

“Sea level rise and storm surge, extreme weather
events, higher temperatures and heat waves,
precipitation changes, Arctic warming, and other
climatic conditions are already affecting the

reliability and capacity of transportation systems in
many ways.”

“Extreme weather events currently disrupt
transportation networks throughout the world;

projections indicate that such disruptions will
increase.”
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A Sense of Hope

» Our future depends on how we act to limit
climate change.

» Adaptation is not a choice - our choice is
whether to adapt proactively or respond to the
consequences.

» Adaptation requires a paradigm shift, focusing
on managing risks.

» We can draw on our long history of responding
to changing conditions in facing the challenges
of climate change.

20



Planning for the future
ensures we all get there
safely, together.
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Climate Effects on Aviation

Turbulence

— Likely will increase, but limited studies at this time.

Climate variability (e.g., jet stream, convection, fog,
visibility and ceiling)

— Effects on aviation route decisions
Higher temperatures (and more heat waves)
— Effects on lift pavement
Sea Level Rise and storm surge

— Effects on airport facilities and operations
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The President’s Climate Action Plan

* Released in June 2013 and updated

* Responds to the Science

« Qutlines executive actions to address k¢
climate change while sparking American
innovati()n and economic growth THE PRESIDENT’S CLIMATE ACTION PLAN

« Comprised of three key pillars:

1.  Cutting carbon pollution in America

2. Preparing the United States for the Executive Office of the President
impacts of climate change

3. Leading international efforts to
address climate change


http://www.whitehouse.gov/sites/default/files/image/president27sclimateactionplan.pdf
http://www.whitehouse.gov/sites/default/files/image/president27sclimateactionplan.pdf

The Paris Agreement: December 2015

» COP21: 215t Conference of the Parties, held in Paris
towards getting a global agreement on climate change
» Resulted in The Paris Agreement
= National climate action plans called INDCs (Intended
Nationally Determined Contributions) submitted.
» Mitigation and adaptation through 2025-2030
" Longterm goal (2100) is globally-averaged
temperature change of 2 degC (or less) relative to pre-
industrial
=  Aim at limiting to 1.5 degC if possible
" Transparency and accountability in national emissions
= Agreed to help developing countries with impacts
»> Agreed to by all 195 countries at COP21 N



The Paris Agreement: December 2015

The Paris Agreement establishes a bridge

between today’s policies and climate
neutrality before the end of the century.
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