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The Science: The Bottom Line

» Our climate is changing,
» It is happening now;
> It is happening extremely

» Severe weather is becoming more intense;
» Sea levels are rising and oceans affected;

» It is largely happening because of human
activities and associated pollution;

» The climate will continue to change over the
coming decades.



The Forecast: Climate will Continue to Change

Climate change beyond the next few decades depends primarily on
the heat-trapping gases emitted and remaining uncertainty in the
sensitivity of Earth’s climate to those emissions.
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Climate
models are
based on
physics,
chemistry,
and biology

» Represents the atmosphere, the ocean,
the hydrosphere, the biosphere, the
cryosphere (ice and snow), and the
lithosphere (soil, rocks)

» Use hundreds of mathematical equations
to represent science for the different
parts of the climate system and how
these parts interact.

» These modelling tools do many things

well, but they are not perfect. Nor should
we expect them to be.




How will the planet respond?
Effective Climate Sensitivity: 2 x CO2 = 2.0-4.5 °C
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What about
uncertainty?

» Use climate projections over 20-30 year periods.

» Climate models typically represent the range of
climate sensitivity.

» Future scenarios are driven by human activities
which we can’t predict, so we always look at the
future as an “if/then” — if we do this, then this is
likely to happen

» Because we’re conducting a truly
unprecedented experiment with our planet,
there is always the chance of surprise

» NCAA4: Surprise likely weighted towards larger
Impacts
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Observed and

Projected U.S.

Precipitation
Change

2070-2099 relative to 1975-2005
For RCP8.5 (High scenario)

Late 21st Century, Higher Scenario (RCP8.5)
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These animations are
based on CMIP5
simulations for 200
weather stations under
the RCP8.5 scenario.
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Impacts are already apparent in every region and
in important sectors, e.g., health, water,
agriculture, energy, and more.
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What should we do?
There are three options:

» Mitigation: measures to reduce the pace & magnitude of the
changes in climate.

» Adaptation: measures to reduce the adverse impacts on
human well-being resulting from climate change.

» Suffering: the adverse impacts and societal disruption not
avoided by mitigation or adaptation.

Enough mitigation is needed to avoid the unmanageable,
and enough adaptation to manage the unavoidable.
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Maintaining 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 focusing on managing risks.

» We must draw on our long history of responding to
changing conditions on our planet in facing the
challenges of climate change.
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Cllmate Change Affects Many Societal Sectors
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Key mitigation realities

Human CO, emissions are the biggest piece of the problem (50% and
growing)

— About 85% comes from burning coal, olil, & natural gas (which provide >80% of
world energy)

— Most of the rest comes from deforestation & burning in the tropics

Developing countries now exceed industrialized ones in total CO,
emissions (but not per capita).

Global energy system can’t be changed quickly: ~$20T is invested in
It; normal turnover is ~40 yrs.

Deforestation also isn’t easy to change: forces driving it are deeply
embedded in the economics of food, fuel, timber, trade, &
development.
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POLICY SOLUTIONS: Modernize Energy Sources

» Accelerate development of renewable energy in order to reduce greenhouse
gases and other pollutants from fossil fuel plants, create jobs and grow the
clean energy economy

» Develop a more decentralized electricity system based on more distributed
renewable energy.

» Accelerate implementation of energy efficiency in order to reduce
greenhouse gases, create jobs, reduce the energy dollar outflow from the
region, and grow the regional clean energy economy

» Accelerate adoption of electric and other alternative fueled vehicles across
the region and in business, state, municipal and school bus fleets. Power
electric vehicle charging stations with clean renewable solar energy and wind
energy




What Can We Do?

June 28, 2016

scientific research concludes that the greenhouse gases emitted by human activities are the
primary driver. This conclusion is based on multiple independent lines of evidence and the vast
body of peer-reviewed science.

There is strong evidence that o climate change is having broad ne

society, including the global ec atural resourc a h. For the United
States, climate change impacts include greater threats of extreme weather events, sea level rise
and increased risk of regional water scarcity, heat waves, wildfires, and the disturbance of
biological systems. The severity of climate change impacts is increasing and is expected to
increase substantially in the comi

To reduce the risk of the most severe imp:
y , adaptatio
consequences for human health and safety, food security, w

security, among others.

We, in the scientific community, are prepared to work with you on the scientific issues important
10 your deliberations as you scek to address the challenges of our changing climate

ociation for the Advancement of &
American Chemical Society
American Geophysical Union

American Society of Ichthyologists and Herpetolog
American Society of Naturalists

There is much we can
each do:

Speak up!

Write your representatives
Vote with care

Be energy efficient

Change to LED light bulbs
Get efficient appliances

Use cold water in washer
Be water efficient

Eat organic

Eat less meat

Buy local

Use mass transit, walk, etc.
Drive a fuel efficient vehicle
Use solar or other renewable
energy

—




Science underpins climate policy

Science provides:

» the motivation for developing a cost-effective plan to reduce impacts;

» the sense of urgency for doing so now rather than waiting;

> the awareness that such a plan must include both mitigation and
adaptation;

» the knowledge of the causes and the character of society’s vulnerabilities
that allows appropriate specificity in designing a plan; and

» the recognition that any U.S. plan must include a component designed to
bring other countries along.

20



Alaska mpact Action

The physical and menial The Alaska Native Tribal Health Consortium’s
health of rural Alaskans is Center for Climate and Health is using novel
increasingly challenged by adaptation strategies 1o reduce climate-related
unpredictable weather and risks including difficulty in harvesting local foods
ofher environmental changes. and more hazardous travel conditions

Midwest
Impact Action
Increasing heavy  lowa Stale developed
rains arg leading  a program for using

Flash droughts and
extreme heat illesirate

The Matonal Drought
Mitigation Center is

Adaptation

sustainability challenges helping ranchers plan to more soi prairie strips in farm
for ranching operations, 1o reduce drought and erosion and fiekds to reduce soil - )
. . with emergent impacts  heat risks to their nulrient loss on and nutrient loss while :;??:Lz;ar?;t:tim
Am e rl ca n s a re Res o n d I n to t h e ac on rural prosperity and  operations Midwestemn ncreasing biodiversity. mfras:u *1’:(:9 are
p g Wildfira increases and mental health. cropland. S

Impacts of Climate Change

This map shows climate-related impacts
that have occurred in each region since
the Third National Climate Assessment in

associated smoke ane
affecting human health,
water resources, timber
preduction, fish and
wildlife, and recreafion

Federal forests have
daveloped adaptation
sirategies for climate
change that include
methods to address
increasing wildfire
risks,

Southwest

afleciad by snow
storms, drought,
heat waves, and
floading.

Cities and states
throughout the region
are assessing their
vulnerability to climate
change and ma sing
inmvestments to
increasa infrastructure
resilience,

. mpact Action
2014 and response actlons that are Drought in the Colorade  Seven LS. state Flooding in The Acadiana
River basin reduced governments and U.S Louigiana is Planning Commission

helping the region address related risks
and costs. These examples are
illustrative.

Lake Mead by over half
since 2000, increasing
nisk of waler shortages
for cities, farms, and
ecosysiems,

and Mexico federal
govemments mobilized
users to conserve water,
keaping the lake above a
critical lavel

Hawai'i and U.S.-Affiliated Pacific Isfands

Southern Great Plains

Impact
Hummcane

on the Texas

ane of the

history.

Harvey's landfall

costliest natural
disasters in L3

Action
The Go

SCONDMIC Mecovery
and rebuilding of
infrastructure in
affecled Texas
communities.

WEMOE'S
Commission o
Rebuild Texas was
coast in 2017 was  created

to support the

Impact

The 2015 coral bleaching
event resulted inan
average mortality of 50%
of the coral cover in
wastem Hawall alone

Action

A state working group
genarated managameant
oplions to promaote
recovery and reduce
threats to coral reefs

ncreasing from  in Louisiana s pooling
extreme rainfall,

hazard reduction
funds to address
increasing flood risk

U.5. Caribbean

Impact

Damages from the 2017
hurricanes have been
compounded by the slow
recovery of energy,
communications, and
transpaortation systems
mpaciing all social and
econamic sectors

Action

The U5, Virgin Islands
Governor's Office led a
workshop aimed at gathenng
lessons from the initial
humcane response and
astablishing a framework for
recovery and resilience.




