The National Climate Assessment:
An Opportunity for Education?
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US Global Change Research Program

Global Change Research Act (1990):

“To provide for development and
coordination of a comprehensive and
integrated United States research
program which will assist the Nation
and the world to understand, assess,
predict, and respond to human-
induced and natural processes of

\7\ United States
-2 Global Change

http:

www.globalchange.gov

Research Program


http://www.globalchange.gov/

US Global Change Research Program
Strategic Plan Goals

Advance Science: Study Climate and
Global Change
Advance scientific knowledge of the

integrated natural and human
components of the Earth system

Inform Decisions: Prepare the Nation
for Change
Provide the scientific basis to inform and

enable timely decisions on adaptation
and mitigation
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Conduct Sustained Assessments:
Assess the US Climate

Build sustained assessment capacity that
improves the Nation’s ability to
understand, anticipate, and respond to
global change impacts and vulnerabilities

Communicate & Educate: Make Our
Science Accessible *

Advance communications and education
to broaden public understanding of




National Climate Assessment:
GCRA (1990), Section 106

...not less frequently than every 4 years, the Council... shall
prepare... an assessment which —

integrates, evaluates, and interprets the findings of the Program
(USGCRP) and discusses the scientific uncertainties associated
with such findings;

analyzes the effects of global change on the natural
environment, agriculture, energy production and use, land and
water resources, transportation, human health and welfare,
human social systems, and biological diversity; and

analyzes current trends in global change, both human- induced
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Previous National Climate Assessments

Climate Change Impacts on the Climate Change Impacts in the
United States (2000) United States (2009)

CLIMATE CHANGE IMPACTS
OM THE UNITED STATES

Global Climate Change Impacts
in the United States

CLIMATE CHANGE IMPACTS
ON THE UNITED STATES
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http://nca2009.globalchange.gov
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The “New” National Climate Assessment

Goal

* Enhance the ability of the United States
to anticipate, mitigate, and adapt to

changes in the global environment.
Vision
 Advance an inclusive, broad-based, and

sustained process for assessing and
communicating scientific knowledge of
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Goals for the NCA

* A sustained process for informing an
integrated research program

* New approaches to development and use
of scenarios at multiple scales

e Evaluation of the implications of
alternative adaptation and mitigation
options

Community building within regions and
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Outcomes of the NCA

* Ongoing, relevant, highly credible
analysis of scientific understanding of
climate change impacts, risk, and
vulnerability

 Enhanced timely access to Assessment-
related data from multiple sources useful
for decision making

e Systematic evaluation of progress
towards reducing risk, vulnerability, and
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NCA Structure psmgmms

OSTP

Committee on Environment, Natural Resources, and
CENRS o
Sustainability

1 13+ agencies,
United States 20+ active members
Global Change

Office of Science and Technology Policy

Interagency
NCA Fed Gov’t

Working Stakeholders

Group

(33 National Climate
@‘_‘
NCAnet / Assessment

External
Stakeholders

Technical
NCA Office Support Unit

(NOAA NCDC)

90+ Partners

~10 staff ~10 staff

NCADAC NCADAC Chapter
Working Author

Groups (NCA and Teams
Development
Advisory
Committee)
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Process to Date

Process-focused workshops established

The United Stc
National Climi
Assessment
NCA Report Seres,

consistent methodologies, models,
scenarios, and approaches

Regional and sectoral workshops
convened by agency-sponsored technical
input teams

Listening sessions and symposia at
professional society meetings focusing
on ecosystems, water, meteorology, soil
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Valuation Technigues and
Metrics for Climate Change
Impacts, Adaptation, and

Mitigation Options:

On www.globalchange.gov:

Strategic Planning

Knowledge [Data / Information]
Management

Conducting Regional & Sectoral
Assessments

Building a System of Indicators:




Process to Date

* First “request for information”:
250+ technical inputs from 100+
individuals and teams, including:

— New regional climate
histories and projections for
each region

— New sea level rise scenarios

— In-depth foundational
assessments for each region
and most sectors

e Public comment on draft report
January 14 — April 12, 2013

O mmoms

Island Press is publishing revised versions of most of
the regional technical inputs:

www.globalchange.gov

http://scenarios.globalchange.gov
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Third NCA Report Process

January 14 —
April 12,2013

Federal agencies,
universities, NCAnet
members, and others

Public
and

Agency &
White
House
Review

Technical
Input Teams Expert

Review

N/ /L S

Chapters Draft Report Revised Report Third NCA Report
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Draft Third National Climate Assessment

http://ncadac.globalchange.gov
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Outline for Third NCA Report

e Letter to the American People

e Executive Summary: Report Findings
* Introduction

* QOur Changing Climate

e Sectors & Sectoral Cross-cuts

* Regions & Biogeographical Cross-cuts

* Responses
— Decision Support
— Mitigation
— Adaptation

* Agenda for Climate Change Science

Ne NCA Longe-
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* Water Resources

* Energy Supply and Use
* Transportation

e Agriculture

* Forestry

* Ecosystems and
Biodiversity

U.S. Global Change Research Program
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Sectoral Cross-Cuts

Water, Energy, and Land Use

Urban Systems, Infrastructure,
and Vulnerability

Impacts of Climate Change on
Tribal, Indigenous, and Native
Lands and Resources

Land Use and Land Cover
Change



Regions & Biogeographical Cross-Cuts

Oceans and
Marine 1
Resources Northwest

'
-

Coasts,
Development,
and Ecosystems

“ JaPacificilsiands
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 Download the entire draft report or individual chapters
e 11 overarching report findings

e Each chapter begins with = 3-5 key messages

— At the end of each chapter, “traceable accounts” provide additional
detail about the author teams’ process, supporting information, and
confidence

* Chapters discusses climate change impacts on the region or

sector within a risk-based framework

* Chapters on responses (decision support, adaptation,
mitigation) discuss examples, frameworks, and progress on

3 a U.S. Global Change Research Program

+3} National Climate
' Assessment




Draft NCA Report Findings

* Global climate is changing, and this is apparent across the U.S.
in a wide range of observations. The climate change of the
past 50 years is due primarily to human activities,
predominantly the burning of fossil fuels.

 Some extreme weather and climate events have increased in
recent decades, and there is new and stronger evidence that
many of these increases are related to human activities.

 Human-induced climate change is projected to continue and
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Draft NCA Report Findings

Ten Indicators of a Warming World

i
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Draft NCA Report Findings

* Impacts related to climate change
are already evident in many
sectors and are expected to
become increasingly challenging

— across the nation throughout this

Fargo,\D century and beyond.

Minneapolis, MN

Ragweed Pollen Season Lengthens

innipeg, MB (Canada)

) * Climate change threatens human
2 health and well-being in many
ways, including impacts from
o|_ceorgooun g~ Oiahama i, oK increased extreme weather
" Latitude (N) events, wildfire, decreased air
quality, diseases transmitted by
insects, food, and water, and

threats to mental health.
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Draft NCA Report Findings

Infrastructure across the U.S. is
being adversely affected by
phenomena associated with
climate change, including sea
level rise, storm surge, heavy
downpours, and extreme heat.

Reliability of water supplies is
being reduced by climate change
in a variety of ways that affect
ecosystems and livelihoods in
many regions, particularly the
Southwest, the Great Plains, the
Southeast, and the islands of the
Caribbean and the Pacific,
including the state of Hawai'i.
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Global Sea Level Rise (feet)

Sea Level Rise: Past, Present, Future

1990 1995 2000 2005 2010 2015

‘ 0.66 ft
i

1850 1900 1950 2000 2050 2100
Year

Proxy Records
- Tide Gauge Data
— Satellite Data

Future Scenarios




Draft NCA Report Findings

* Adverse impacts to crops and livestock over the next 100 years are
expected. Over the next 25 years or so, the agriculture sector is projected
to be relatively resilient, even though there will be increasing disruptions
from extreme heat, drought, and heavy downpours. U.S. food security
and farm incomes will also depend on how agricultural systems adapt to
climate changes in other regions of the world.

Southeast

® Natural ecosystems are being Biological Responses to Climate Change
directly affected by climate change, B4} JA
including changes in biodiversity o ]Q{ £,
. . g Y et g5 o
and location of species. As a result, e e 17 Northesst o
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Draft NCA Report Findings

Life in the oceans is
changing as ocean waters
become warmer and more
acidic.

Planning for adaptation (to
address and prepare for
impacts) and mitigation (to
reduce emissions) activities
is increasing, but progress
with implementation is
limited.
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Example of Sectoral Key Messages:

Urban

Climate change and its impacts threaten the well-being of urban residents in all regions of
the US. Essential local and regional infrastructure systems such as water, energy supply, and
transportation will increasingly be compromised by interrelated climate change impacts.

In urban setting, climate-related disruptions of services in one infrastructure system will
almost always result in disruptions in one or more other infrastructure systems.

Climate vulnerability and adaptive capacity of
urban residents and communities are
influenced by pronounced social inequalities
that reflect age, ethnicity, gender, income,
health, and (dis)ability differences.

City government agencies and organizations
have started urban adaptation efforts that
focus on infrastructure systems and public
health. However, these efforts face many
barriers to implementing and incorporating
wider governmental, general public, and
private efforts.

U.S. Global Change Research Program
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Urban Support Systems Are Interconnected

Oil and Gas

Fuel Supply

Compressor Station

Communications Electric Power

Network Exchanges
Switching Systems

Power Plant

Power Supply

Traffic Light
Evacuation Routes

Emergency Repair Crews
Transportation WEICHF| - iative Offces
ATM Treasury Services

Check Processing Centers Military Installations

Pension Payments

Banking and Finance Government Services

Figure 11.2



Example of Regional Key Messages:

Midwest

* In the next few decades, longer growing
seasons and rising carbon dioxide levels Forest Compositon Shis
will increase yields of some crops, though or s
those benefits will be increasingly offset by
the occurrence of extreme event such as
heat waves, droughts, and floods. In the
long term, combined stresses associated

with climate change are expected to
decrease agricultural productivity, !
especially without significant advances in j
genetic and agronomic technology. — -

 The composition of the region’s forests is
expected to change as rising temperatures
drive habitats for many tree species
northward. The region’s role as a net
absorber of carbon is at risk from
disruptions to forest ecosystems, in part
due to climate change.
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Example of Regional Key Messages:
Midwest, cont.

* Increased heat wave intensity and frequency, degraded air quality,
and reduced water quality will increase public health risks.

 The Midwest has a highly energy-intensive economy with per capita
emissions of greenhouse gases more than 20% higher than the
national average. The region also has a large, and increasingly
utilized, potential to reduce emissions that cause climate change.

* Extreme rainfall events and flooding have increased during the last
century, and these trends are expected to continue, causing
erosion, declining water quality, and negative impacts on
transportation, agriculture, human health, and infrastructure.

e Climate change will exacerbate a range of risks to the Great Lakes
region, including changes in the range and distribution of important
commercial and recreational fish species, increased invasive
species, declining beach health, and harmful algal blooms of algae.
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Example of Responses Key Messages:

Adaptation

Table 28.4: Examples of Non-governmental Adaptation Efforts and Services

Substantial adaptation planning is occurring in Types of Adaptation Eflors and

Services Examples of Organizations Providing Services™
t h e p u bl ic an d p rivate Secto rs an d at a I | Ieve I S Adaptation planning assistance, Center for Climate Strategies, ICLEI-Local Governments for Sustainability,
including creation of guides, tools, International Institute for Sustainable Development, The Nature
and templates Conservancy, World Resources Institute, World Wildlife Fund, Natural
of government, however, few measures have Resources Defense Council
1 Networking and best practice C40 Cities Climate Leadership Group, Adaptation Network, Center for
be e n I m p I e m e nte d a n d t h Ose t h at h ave exchange Clean Air Policy, ICLEI-Local Governments for Sustainability, Institute for
. Sustainable Communities, Urban Sustainability Directors Network, World
a p pea r‘ to be | n C re m e nta I C h a n ges . Business Council for Sustainable Development
. . . . Climate information providers Union of Concerned Scientists, Urban Climate Change Research
Ba rriers to Im p | eme ntat 10N Of a d a ptat lon Network, Stockholm Environment Institute, U.S. Center
. o . o Policy, legal, and institutional Center for Climate and Energy Solutions (formerly Pew Center on Global
action include lack of funding, policy and legal [z Climate Change), Georgetovn Climate Centr
H H H H H 11 H Aggregation of adaptation-pertinent Carbon Disclosure Project, Climate Adaptation Knowledge Exchange,
impediments, and difficulty in anticipating e ion ol |
C | | mate-re | ate d C h an ge S at | OCa | SCa | es. *This list contains examples of non-governmental organizations providing the identified services

and should not be considered all-inclusive or a validation of actions claimed by the organizations.

|II

There is no “one-size fits all” adaptation, but there are similarities in approaches across
regions and sectors. Sharing best practices, learning by doing, and iterative and collaborative
processes including stakeholder involvement, can help support progress.

Climate change adaptation actions often fulfill other societal goals, such as sustainable
development, disaster risk reduction, or improvements in quality of life, and can therefore be
incorporated into existing decision-making processes.

Vulnerability to climate change is exacerbated by other stresses such as pollution and habitat
fragmentation. Adaptation to multiple stresses requires assessment of the composite threats
as well as tradeoffs amongst costs, benefits, and risks of available options.

The effectiveness of climate change adaptation has seldom been evaluated, because actions
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The Third NCA Report will come out In
~ March 2014...

INVESTING
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Products and Outcomes

* Third NCA Report as an interactive PDF (300+ pages) and

accompanying printed summary document (80 pages)
[= March 2014]

-- with links to --

— First stage of the Global Change Information System (GCIS), which will
provide access to the underlying information and analyses used in the
NCA Report

Foundation for strong communications products and processes
useful to a variety of audiences, including national, regional,
state, and local decision makers
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Opportunities for Education?

Translating report findings, key messages, and report content

Connecting report findings to existing educational standards
(e.g., NGSS)

Creating new opportunities to use report in formal and
information educational settings (e.g., reading material for a
class, using graphics for lessons or in displays, etc.)

Early ideas developed for discussion in NCAnet:
&

Professional development

3 3 U.S. Global Change Research Program
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https://docs.google.com/a/ncse.com/file/d/0B61qRSYR3wDlcGdmZFBYemFZNTA/edit
https://docs.google.com/a/ncse.com/file/d/0B61qRSYR3wDlcGdmZFBYemFZNTA/edit
https://docs.google.com/a/ncse.com/file/d/0B61qRSYR3wDlNFJUZTV5bWRtVG8/edit
https://docs.google.com/a/ncse.com/file/d/0B61qRSYR3wDlNFJUZTV5bWRtVG8/edit

Creating a
. Sustained Assessment Process
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Sustained Assessment
Why Consider Special Reports and Activities?

 Deepen understanding of climate change effects on a particular
sector or region

* Investigate new scientific issues of concern

* Build capacity to conduct more sophisticated, useful, and credible
assessments over time

* Better support decisions that reduce risk and increase
opportunities

2%y U.S. Global Change Research Program
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Sustained Assessment Special Report

* Approved by NCADAC last week ENENEIINEE

.- Critical element 1: Establish mechanisms to support enduring
collaborative partnerships that sustained assessment
activities

* Critical element 2: Enhance and organize the scientific
foundations for managing the risks and opportunities of
climate change

* Critical element 3: Provide infrastructure to support a
sustained assessment process

2%y U.S. Global Change Research Program

By }, National Climate
' Assessment


https://docs.google.com/file/d/0B5jF-HNMl8qWTFdsQjVDVnVxRTg/edit?usp=sharing

The Sustained National Climate Assessment

Foundational reports, e.g.,
Scenario development e Indicators e Valuation

Improved use-based science, e.g.,
CMIP 5+ e Decision support tools

Other assessment efforts, e.g.,

Improved Capacity, e.g.,
Assessment ¢ Adaptatione Services

Special topics reports, e.g.,
Food security ¢ International ® Drought

Technical inputs, e.g.,
Regional analyses e Literature reviews e Data & model results
networks, e.g.,

Connecting to and building

El,l'-;::f‘ IEJT:E'EGET»‘::?E‘AUB Global Climate Change Impacts
\ A N THE UNITED STATES
«««««««« . in the United States

POl Climate Science Centers Regional Integrated Sciences & Assessments (RISA)



Building Engagement and Communications Capacity

Human Capital

« NCADAC Engagement and
Communication Working
Group

« NCA Staff
e NCAnNet Partners

NCA Vision
Advance an inclusive, broad-based, and
sustained process for assessing and
communicating scientific knowledge of the

impacts, risks, and vulnerabilities associated with

2%y U.S. Global Change Research Program
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Engagement Activities

NCA Website & E-newsletters

Federal Register Notices
— Comments on NCA approach and
topics
— Request for Information from the
public — 250+ “technical inputs”

Process, methodology, & topical
workshops

Listening sessions & presentations
at meetings & conferences




NCAnet: Partners in Assessment

A network of organizations * Organized access to the NCA
that extend the NCA process process and products
and products to their

members and stakeholders e Create and sustain

relationships with other

* Build long-term capacity to organizations interested in
conduct and use assessments climate change

e Cultivate partnerships with e Share ideas, wisdom, and best
organizations that will be a practices within and across
part of the sustained disciplines

3 3 U.S. Global Change Research Program
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NCAnet: Partners in Assessment

90+ partner organizations Online at
http://ncanet.usgcrp.gov

 Professional societies

° Academic institutions and e List Of partners' NCA‘relatEd
consortia aCtiVitieS
 Non-governmental * Monthly conversations

* Local and state government  * “Affinity groups” model for
departments collaboration on activities

3 3 U.S. Global Change Research Program
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NCAnet: Education Affinity Group

Led by Mark McCaffrey & Minda .
Berbeco at NCSE

~ 20 members representing
NGOs, universities, and
government

Meet ~ monthly (next meeting:

September 28 @ 2 pm ET) *

http://ncanet.usgcrp.gov/partner
s/affinity-groups/education

3 3 U.S. Global Change Research Program
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Discuss education ideas, tactics,
and materials that support the
use of the National Climate
Assessment and its related
science findings in broadly
defined education settings

Help address gaps and
deficiencies in the NCA relative to
education and work closely with
other affinity groups

Report back to the broader
NCAnet group progress on
education-related activities and




Opportunities for Education?

e Sustained Assessment Special Report suggests a special report
on “An assessment of American attitudes, effective
communication and education regarding climate change”

* How to include education in future synthesis reports?

 What role should education play in designing future products
of the NCA?

2%y U.S. Global Change Research Program
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Thank youl!

For more information:

cloyd@usgcrp.g
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http://assessment.globalchange.gov/
http://assessment.globalchange.gov/
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Example of Responses Key Messages:
Decision Support

Creating well-structured, transparent, and collaborative decision processes involving researchers
and stakeholders is as important to effective decision-making as having good scientific information
and tools. An effective process will better enable decision-makers to apply complex information to
decisions, consider uncertainties associated with climate variability and change, assess the wide
range of possible human responses, and engage institutions and individuals who are potentially
affected.

Many decision frameworks and tools are available to

support and improve decision-making on climate change Decsion-maKing Flansion
adaptation and ways to reduce future climate change. Eraresdacision
Steps to improve collaborative decision processes could Y W Estabiish
: ot O 7 . Evaluate = W, decision criteria
include training more “science translators” to help bridge
science and decision-making; integrating development of - *
5 o - 0 o a0 Access information

decision support tools into fundamental scientific EbserEtons,

. . . . . Monitor Learning models, decision
research; improving reward structures and institutional silbncet loola, 3
recognition for those who work at the boundary of . .
science and decision-making; increasing support through ¥ v

. Implement # Build knowledge

the USGCRP for research to develop decision support * &
tools; and incorporating assessment of decision support b S

resources for sectors and regions into the ongoing

. \\? U.S. Global Change Research Program
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Example of Responses Key Messages:
Mitigation

There are long time lags between actions taken to reduce carbon dioxide emissions and their effects on
its atmospheric concentration. Mitigation efforts that only stabilize global emissions will therefore not
reduce atmospheric concentrations of carbon dioxide, but will only limit their rate of increase.
To meet the rapid emissions reduction (B1) scenario used in this assessment, global mitigation actions
would, within the next 25 years, need to limit global greenhouse gas emissions to a peak of around 44
billion tons of carbon dioxide per year. In 2011, global emissions were around 37 billion tons, and have
been rising about 0.9 billion tons per year for the past decade. The world is therefore on track to exceed
this level within a few years.
Over recent decades, the U.S. economy has emitted less carbon dioxide per dollar of gross domestic
product (GDP) for many reasons. However, U.S. population and economic growth have outweighed
these trends, and in the absence of additional public policies greenhouse gas emissions are expected to
continue to rise.
Carbon storage in land ecosystems, especially forests, has offset around 13% of U.S. fossil fuel emissions
of greenhouse gases over the past several decades, but this carbon “sink” is projected to become
smaller as forests age.

Even absent a comprehensive national greenhouse gas policy, both voluntary activities and a variety of
policies and means at federal, state, and local levels are currently in place that lower emissions. While

.Yy U.S. Global Change Research Program
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Technical Inputs

e Literature reviews, discussion papers, and

other review papers
— Synthesize recent work in relevant field(s)
— Consider assessment methods
— Highlight important questions for future
study

e Case studies of a particular community
— Climate change vulnerabilities or impacts
— Planning for and responses to climate
change

e Data, modeling results, interpretation, and
topical reports

%y U.S. Global Change Research Program
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http://www.cakex.org/
http://www.cakex.org/
http://www.werf.org/a/k/Search/ResearchProfile.aspx?ReportID=WERF6C10
http://www.werf.org/a/k/Search/ResearchProfile.aspx?ReportID=WERF6C10
http://www.werf.org/a/k/Search/ResearchProfile.aspx?ReportID=WERF6C10

Assessment Capacities

* Meetings, workshops, and other
dialogues

e Supporting indicator systems
— ldentifying / maintaining key
observation & monitoring systems
— Integrating across data sets to create
indicators

Stakeholder analyses
— Knowledge and attitudes
— Communication pathways
— Network analyses

Examples: Climate Conversations (Charleston,
Omaha, Milwaukee, and Las Vegas), Listening

Session on Communication Strategies, Health Sector
Workshops (Southeast and Northwest), Publication

of Technical Input Reports

2% U.S. Global Change Research Program
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https://docs.google.com/a/usgcrp.gov/viewer?a=v&pid=sites&srcid=dXNnY3JwLmdvdnxuY2EtbmV0fGd4OjFlZmRjY2FkMjlhMjlmYTc
https://docs.google.com/a/usgcrp.gov/viewer?a=v&pid=sites&srcid=dXNnY3JwLmdvdnxuY2EtbmV0fGd4OjFmZDViMTJmMTQ2ZjdhZTM
https://docs.google.com/a/usgcrp.gov/viewer?a=v&pid=sites&srcid=dXNnY3JwLmdvdnxuY2EtbmV0fGd4OjQyN2Y0ODY5MmY5ODE0YTA
https://docs.google.com/a/usgcrp.gov/viewer?a=v&pid=sites&srcid=dXNnY3JwLmdvdnxuY2EtbmV0fGd4OjQ3NjNmM2UzMDE2NjFkNDk
https://docs.google.com/a/usgcrp.gov/viewer?a=v&pid=sites&srcid=dXNnY3JwLmdvdnxuY2EtbmV0fGd4OjM3YmJkMjJlZjAxNzdiMTU
https://docs.google.com/a/usgcrp.gov/viewer?a=v&pid=sites&srcid=dXNnY3JwLmdvdnxuY2EtbmV0fGd4OjM3YmJkMjJlZjAxNzdiMTU
http://www.joss.ucar.edu/ohhi/se_nca_health_sector_feb12/Health_and_CC_SE_Report.pdf
http://www.joss.ucar.edu/ohhi/nw_nca_health_sector_feb12/Health_and_CC_NW_Report.pdf

