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National Climate Assessment (NCA)
o NCA4 & NCA5

o new chapters

> new tools

o supporting products

Our

conversation
today

Vermont Climate Action Plan
o updates

o contributing to the regional & national
conversations




NCA4 Vol II:
Impacts, Risks, and Adaptation

in the U.S.

&N U.S. Global Change
'd.:‘ Research Program

Fourth National
Climate Assessment

Policy relevant, but not policy prescriptive
Places a strong emphasis on regional information

Assesses a range of potential impacts, helping
decision makers better identify risks that could be
avoided or reduced

Uses Case StUdIeS to prOVIde addltlonal ConteXt Impacts, Risks an':lfﬁodlal;tl:t'isn I||I'. the United States
and opportunities to showcase community success

stories

NCA4 Vol Il is available at
nca2018.globalchange.gov



Risk Framing in Key
Messages

A “risk-based framing” is used to ensure NCA4 focuses on issues
of high importance to decision-making and to help with
communicating assessment outcomes

In response to audience needs and with guidance from a workshop
of the National Academies, NCA4 Key Messages addressed:

v/ What do stakeholders value/what is at risk in a given sector or region?

v" What outcomes do we wish to avoid with respect to these valued
things?

v" What do we expect to happen in the absence of adaptive action
and/or mitigation?

v How bad could things plausibly get/are there important thresholds or
tipping points in the unique context of a given region, sector, etc.?

Proceedings of a Workshop

CHARACTERIZING RISK IN CLIMATE
CHANGE ASSESSMENTS

The Natwonal Academics of
SCIENCES * INGINEERING - MEDICINE




KEY MESSAGES

1 2 3 4 5
FOURTH NATIONAL CLIMATE ASSESSMENT

Key Message 1: Changing Seasons Affect Rural Ecosystems, Environments, and Economies

CHAPTER 18: NORTHEAST

The seasonality of the Northeast is central to the region’s sense of place and is an important

driver of rural economies. Less distinct seasons with milder winter and earlier spring

conditions (very high confidence) are already altering ecosystems and environments (high
confidence) in ways that adversely impact tourism (very high confidence), farming (high
confidence), and forestry (medium confidence). The region’s rural industries and livelthoods

are at risk from further changes to forests, wildlife, snowpack, and streamflow (likely).

Major uncertainties

Warmer fall temperatures affect senescence, fruit ripening, migration, and hibernation, but are less well
studied in the region?® and must be considered alongside other climatic factors such as drought.
Projections for summer rainfall in the Northeast are uncertain,* but evaporative demand for surface
moisture is expected to increase with projected increases in summer temperatures.®* Water use is highest
during the warm season;'*:4%% how much this will affect water availability for agricultural use depends on

the frequency and intensity of drought during the growing season.*%?



https://nca2023.globalchange.gov.

@ U.S. Global Change
Research Program




Mitigation, Adaptation and Resilience
Box 1.1. Mitigation, Adaptation, and Resilience

Throughout this report, three important terms are used to describe the primary options for reducing
the risks of climate change:

Mitigation: Measures to reduce the amount and rate of future climate change by reducing emissions
of heat-trapping gases (primarily carbon dioxide) or removing greenhouse gases from the
atmosphere.

Adaptation: The process of adjusting to an actual or expected environmental change and its effects
in a way that seeks to moderate harm or exploit beneficial opportunities.

Resilience: The ability to prepare for threats and hazards, adapt to changing conditions, and

withstand and recover rapidly from adverse conditions and disruptions.

https://nca2023.globalchange.gov/



Five Adaptation Stages and
Progress

Adaptation entails a continuing risk
management process. With this approach,
individuals and organizations become aware of
and assess risks and vulnerabilities from
climate and other drivers of change, take
actions to reduce those risks, and learn over
time. The gray arced lines compare the current
status of implementing this process with the
status reported by the Third National Climate
Assessment in 2014; darker color indicates
more activity.

Awareness

Monitoring
and Evaluation

Assessment

Leadership, Partnerships,
Stakeholder Engagement

Planning

Implementation

From Figure 28.1, Ch. 28: Adaptation (Source: adapted
Council, 2010. Used with permission from the Natior
2010,National Academy of Sciences. Image credits,
Weather Service; USGS; Armando Rodriguez, Miam
MARISA; Bill Ingalls,



What 1s new in NCA5?

» Increased understanding of observed and projected climate change
» Economics + Social Systems and Justice
» Environmental justice and equity as cross-cuts

» Local and state climate mitigation and adaptation
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NCAS NORTHEAST
CHAPTER

21.2: Examples of
State

and Local Responses
to Extreme Weather

https://nca2023.globalchange.gov/chapter/21/

Examples of State and Local Responses to Extreme Weather

Drought (2020 growing season) leads to
Maine Farmer Drought Relief Grant Program.

Living shoreline projects
are implemented
throughout the Northeast.

Vermont releases the state's first
Climate Action Plan.

Storm surges, rising seas, upland flooding, and heat
drive the Providence Resilience Partnership.

Family Forest Carbon Program
compensates landowners in
Vermont and New York to
sequester carbon.

Hurricane Ida triggered new 4
strategies in New York City, ———
including The New Normal report. -

Boston implements the Mass Timber

Flash flooding (2018) leads to Accelerator grant program.

West Virginia Climate Alliance. l T

Local Laws 92 and 94 require solar
photovoltaics and/or green roofs on all new
and altered building roofs in New York City.

Historic flooding and heat lead to B |

Delaware's Climate Action Plan. — ) .
Nature-based solutions are in

Philadelphia's Climate Action Playbook.

L Intensity-duration-frequency (IDF)
Maryland’s Climate Solutions Now Act curves support communities on the
features the largest near-term reduction in = Chesapeake Bay.
greenhouse gas emissions of any state.




Northeast

US Adaptation and Mitigation Actions
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US Adaptation and Mitigation Actions
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What 1s new in NCA5?

» Increased understanding of observed and projected climate change
» Economics + Social Systems and Justice

» Environmental justice and equity as cross-cuts

» Local and state climate mitigation and adaptation

» The Arts

» Increased public engagement

» NCA Atlas




Art iIn NCA5 - from STEM TO STEAM




NCA :
-5 NCA Interactive Atlas

Home

About the Atlas

NCA :
-5 NCA Interactive Atlas

Data Access

https://atlas.globalcha

ATLAS

of the 5th National Climate Assessment

To help Americans anticipate how changing climate conditions
might affect their homes and businesses, the United States Global
Change Research Program conducts a comprehensive review of
scientific information on climate trends and impacts in our country

every four years. The 5th National Climate Assessment — often

referred to as NCAS5 — was published in 2023.

This site taps into the power of maps and stories to share information
from NCAS.

Home About the Atlas Data Access
| —
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NCADS Atlas Global
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Warming Level 4 deg C

This layer provides county
summaries from the 5th Natio...



@ NCA Interactive Atlas Home

Change in the Number of Days with Freezi
Change in the Number of Days below 0°F
Change in Annual Precipitation

Change in Extreme Precipitation Amounts

Change in Days with Extreme Precipitation

About the Atlas Data Access https . //at|aS . g I Ob

ng Days per year when the lowest temperature dips below freezing

Days per year when the lowest temperature drops well below freezing

Cumulative total precipitation over a full year

Total precipitation that arrives on days in the top 1% of historical
precipitation totals

Days per year with precipitation in the top 1% of historical rainfall events

Change in Precipitation on the Wettest Day of the ~ Highest daily precipitation total of the year

Year

Change in the Wettest Day in 5 Years

Highest daily precipitation total over five years

Temp Days Min 32 F
Temp Days Min O F
Precip Annual

Precip Above 9%9th
pctl

Precip Days 99 pctl

Precip 1-day max

Precip 5-year max

Purpose of the NCA Interactive Atlas

The NCA Interactive Atlas provides digital access to downscaled climate projections maps used in the Fifth U.S. National Climate
Assessment (NCAS). The Atlas is an extension of NCAS, offering interactive maps that show projections of future conditions in the

United States.

NCAS is a static report of limited length, and sample maps were presented within each chapter. With the NCA Interactive Atlas,
users can access and explore climate data for locations across the United States, even if those data were not explicitly presented

in NCAS.

The NCA Interactive Atlas also includes features to help users interpret and compare maps. Click an area of interest on any map tc

see a plain-language summary of what the map is showing, or select the swipe feature to compare projected conditions at various

levels of global warming.



HEALTH




Climate change exacerbates existing
health challenges and creates new ones

Climate change is already harming human health across the US, and impacts are expected to worsen
with continued warming. Climate change harms individuals and communities by exposing them to a
range of compounding health hazards, including the following:

¢ More severe and frequent extreme events {2.2, 2.3, 15.1}
» Wider distribution of infectious and vector-borne pathogens {15.1, 26.1; Figure A4.16}

 Air quality worsened by smog, wildfire smoke, dust, and increased pollen {14.1, 14.2, 14.4, 23.1, 26.1}

Box 1.3. Indigenous Ways of Life and Splrltual Health '

» Threats to food and water security {11.2, 15.1}

» Mental and spiritual health stressors {15.1}
Indigenous communities, whose ways of life, cultures, intergenerational continuity, and spiritual
health are tied to nature and the environment, are experiencing disproportionate health impacts of
climate change. Rising temperatures and intensifying extreme events are reducing biodiversity and
shifting the ranges of culturally important species like Pacific salmon, wild rice, and moose, making it
more difficult for Indigenous Peoples to fish, hunt, and gather traditional and subsistence resources
within Tribal jurisdictions. Heatwaves can prevent Tribal members from participating in traditional
ceremonies, while flooding, erosion, landslides, and wildfires increasingly disrupt or damage burial
grounds and ceremonial sites. {16.1, 15.2, 27.6}

Indigenous Peoples are leading numerous actions in response to climate change, including planning
and policy initiatives, youth movements, cross-community collaborative efforts, and the expansion of
renewable energy (Figure 1.17). Many of these efforts involve planning processes that start with

place-based Indigenous Knowledge of local climate and ecosystems. {16.3}
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KEY o
MESSAGE Policies Can Reduce Greenhouse Gas
Emissions and Improve Air Quality

L ]
I Simultaneously

Substantial reductions in economy-wide greenhouse gas emissions
would result in improved air quality and significant public health
benefits (very likely, high confidence). For many actions, these benefits
exceed the cost of greenhouse gas emission controls (likely, high
confidence). Through coordinated actions emphasizing reduced fossil
fuel use, improved energy efficiency, and reductions in short-lived
climate pollutants, the US has an opportunity to greatly improve air
quality while substantially reducing its climate impact, approaching net-
zero CO, emissions (high confidence).

Chapter 14 | Fifth National Climate Assessment | nca2023.globalchange.gov




Potential for Emissions-Reduction Actions
to Achieve Air Quality and Climate Benefits

Air Quality Health Benefit Renewable and
: + nuclear energy
Motor vehicle
tailpipe controls
- p—— Electric
S\ Power plant Air quality actions vehicles
: smokestack controls targeting black carbon Energy

I efficiency

e Decarbonization
Switch from coal | Fire of industrial

to fossil gas Reduction processes Plant-based
diets
Agricultural B'-"ld'_"g )
nitrogen electrification
management Methane
reductions
Climate__ Transportation Carbon capture _ Climate
Detriment . biofuel and storage * Benefit

Increased biomass
) i for energy
Air Quality Health Detriment

@ Traditional air quality—focused actions | @Acﬁons that target short-lived climate pollutants

Figure 14.7. Many emissions-reduction actions can achieve multiple benefits for
climate, air quality, and health.

Chapter 14 | Fifth National Climate Assessment | nca2023.globalchange.gov




Heat and Health Equity

11 | éﬁ&

® Certain populations are
more vulnerable to extreme
heat and have less access
to healthcare.

o Historically redlined
communities (BIPOC and
low-wealth communities)
are often hotter than other
neighborhoods.

® Access to cooling
centers is more limited
in some areas.

’

o
e Energy costs and the %
costs of repairs limit the "o

e Socially isolated individuals
may have less access to

cooling centers.

N & e COVID-19 protocols
\)Qb reduced the accessibility

ability to afford air-conditioning. %’O + [s) and effectiveness of cooling
) coﬁ\Q centers.

e Low-wealth residents often e Disadvantaged populations
live in homes that provide are more at risk for heat-
less protection against related illnesses during
extreme heat. power outages.

Figure 15.1. Heat does not impact all communities equally.

Chapter 14 | Fifth National Climate Assessment | nca2023.globalchange.gov



Intergenerational Inequity

A person born in 2020 will experience more climate hazards
during their lifetime, on average, than a person born in 1965.

iiipkd 42

L0 RN
0COAOODOD

Wildfires  River floods Crop failure  Tropical Drought  Heatwaves
cyclones

BX -
Global warming above preindustrial levels a1

- o 0 o
% g 27°F | 43°F ] 6.3°F -
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@
E 3% 4
w
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Figure 15.4. The number of climate hazards a person born in North America will
experience during their lifetime depends on how much Earth warms above preindustrial
levels.

Chapter 14 | Fifth National Climate Assessment | nca2023.globalchange.gov



ECONOMICS




Figure 19.2. The effects
of weather and climate
change are often
experienced differently
by populations
according to income,
age, access to credit,
and race and ethnicity.

Climate Damages by Income, Age, Access to Credit, and Race and Ethnicity
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How Climate Hazards Impact Real Estate Prices

Lower exposure to climate hazards

Higher housing price S

a | aa
Same house with higher exposure to climate hazards Lost value due to climate
Lower housing price s |
L l ' -- | ﬁ Current inland flooding risk: -4.6%

. N Fut | I ri isk: =14.7%
Climate hazards influence real estate @ uture sea fevelrise ris

prices, much like square footage or o Past wildfire: ~9.3% (1 fire),

-27.7% (2 fires)
number of bedrooms. Other climate hazards, including

hurricanes, temperature, drought,
and ecosystem health

Figure 19.3. Exposure to climate hazards has a negative effect on real estate
values.

Chapter 19 | Fifth National Climate Assessment | nca2023.globalchange.gov



The Social Cost of Greenhouse Gases

-4 %
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Fbr each additiona!.ton . ...the climate
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Figure 19.5. The social cost of greenhouse gases is a monetary
estimate of the total economic impact of an additional
greenhouse gas emission today.

Chapter 19 | Fifth National Climate Assessment | nca2023.globalchange.gov



I Job opportunities are shifting due to climate change and climate action

Many US households are already feeling the economic impacts of climate change. Climate change is
projected to impose a variety of new or higher costs on most households as healthcare, food,
insurance, building, and repair costs become more expensive. Compounding climate stressors can
increase segregation, income inequality, and reliance on social safety net programs. Quality of life is
also threatened by climate change in ways that can be more difficult to quantify, such as increased
crime and domestic violence, harm to mental health, reduced happiness, and fewer opportunities for

outdoor recreation and play. {11.3, 19.1, 19.3}




Energy Employment (2020-2050) for Alternative Net-Zero Pathways

Wind

Solar
Nuclear

Grid

CO,
Biomass
Coal

Natural gas
Qil

- Total net jobs

20|50

Net employment (million jobs)
0

2020

High electrification 100% renewable Renewable constrained

Figure 1.12. Employment gains in electrification and renewable
energy industries are projected to far outpace job losses in fossil
fuel industries.

Chapter 19 | Fifth National Climate Assessment | nca2023.globalchange.gov
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KEY
MESSAGE 3 Rural Communities Face Unique

I+ Challenges and Opportunities

Rural communities steward much of the Nation’s land and natural
resources, which provide food, bioproducts, and ecosystem services (high
confidence). These crucial roles are at risk as climate change compounds
existing stressors such as poverty, unemployment, and depopulation
(likely, medium confidence). Opportunities exist for rural communities to
increase their resilience to climate change and protect rural livelihoods
(high confidence).

Chapter 11 | Fifth National Climate Assessment | nca2023.globalchange.gov




Example Effects of Climate Change on the Food Supply Chain

Extreme Extreme Changing Changing
temperature rainfall Hurricanes Floods Droughts Wildfires ENSO seasonality
. % J
N N
Production Storage,' pn’)ces_.smg_. Retail and markets Consumption

and distribution
Irrigation Electricity access Infrastructure Seasonal food availability
Crop health and selection  giorage capacity, quality, and safety  Market and supplier access Food accessibility, cost,
Water quality e and usability
Import/export restrictions Product supply and demand

Worker health and safety Nutritional content

: : Labor supply Product cost
Inputsupplicsiand prices Consumer preferences,

Output yields and quality =~ Transport networks and fuel prices Product waste choices, and means

Figure 11.10. Climate change has cascading and compounding effects on all stages
of the food supply chain.

Chapter 11 | Fifth National Climate Assessment | nca2023.globalchange.gov




Soil as a Foundation

Carbon sequestration .

Provision of

il construction

M Flood materials Greenhouse

gases

regulation
Provision of E P
food, fiber, ‘_
and fuel -

Climate
Foundation for regulation
human infrastructure

@ micronutrients

Figure 11.4. Healthy soil plays a foundational role in agriculture, ecosystems,
society, and culture.

Chapter 11 | Fifth National Climate Assessment | nca2023.globalchange.gov



Products that complement the NCA




NOAA State Climate Summary for Vermont

t States~ Supplemental Materials~ Downloads Credits

g’

NOAA NATIONAL CENTERS
FOR ENVIRONMENTAL INFORMATION

STATE CLIMATE SUMMARIES 2022

VERMON T

https://statesummaries.ncics.org/chapter/vt/




There is no trend in the number of hot days, while the number of very
cold nights has been below average over the last 16 years (2005-2020).
Sources: CISESS and NOAA NCEI. Data: (a, b) GHCN-Daily from 6 (VT) and
655 (CONUS) long-term stations; (c, d) nClimDiv; (e) GHCN-Daily from 11
(VT) and 832 (CONUS) long-term stations.

Observed Number of Hot Days

Observed Number of Very Cold Nights

Number of Days

Y
with Maximum Temperature of 87°F or Higher

https://statesummaries.ncics.org/chapter/vt/
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toolkit.climate.gov v |

Visited| | | Getting Started |/ Latest Headlines

About | Contact | Funding Opportunities | FAQ

;. U.S. Climate
oReSili?nCe Get Started Taking Action Tools Topics Expertise Search Q
£ Toolkit

Identify the Problem

Meet the Challenges of a | -
Changing Climate Determine Vulnerabilities

The Climate Resilience Toolkit provides Investigate Options
resources and a framewaork for

understanding and addressing the Evaluate Risks & Costs
climate issues that impact peopleiand

their communities. Take Action

{ esvsve )

Find Out How People Are Building Resilience

Forests to Faucets Building a Bridge to Reduce Risk Dune Migration and Shoreline Louisiana's Front Line Defense
Watch video » Watch video » Protection from Storm and Surge
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@ CMRA https://resilience.climate.gov/

building climate resilience.

xY

. Climate Mapping for

Resilience & Adaptation

Steps to Resilience

Knowing which climate-related hazards could harm the things you care about is the first step in

CMRA Assessment Tool

Check how conditions related to common climate hazards are projected to change

over the next several decades. Results can help you understand if people, property,

and infrastructure could be exposed to climate-related hazards.

Launch the CMRA Assessment Tool ‘ Explore the User Guide

Click the image to open CMRA Assessment Tool.



Leveraging & sharing the Vermont
Climate Action Plan
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U.S. Climate

Re S | l | ence Steps to Resilience  Case Studies  Tools  Expertise  Regions  Topics

Toolkit

Home >

Vermont Climate Action Plan

Published: December 2021

The Vermont Climate Action Plan aims to dramatically reduce greenhouse gas emissions, help protect Vermont communities and
landscapes from the greatest risks of climate change, and create new clean energy industry and jobs. The Climate Action Plan

includes strategies to:
1. Reduce greenhouse gas emissions from the transportation, building, regulated utility, industrial, commercial, and
agricultural sectors;
2. Encourage smart growth and related strategies;

3. Achieve long-term sequestration and storage of carbon and promote best management practices to achieve climate

mitigation, adaption, and resilience on natural working lands;
4. Achieve net zero emissions by 2050 across all sectors;
5. Reduce energy burdens for rural and marginalized communities;
6. Limit the use of chemicals, substances, or products that contribute to climate change; and

7. Build and encourage climate adaptation and resilience of Vermont communities and natural systems.



https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/Guiding%20Principles%20for%20a%20Just%20Transition%20-%20Final%20Approved%.
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What this looks like (in Vermont)
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Case Study — Underhill, Vermont (pop 3,129)

Vermont Climate Projections: Hazard Risks UVM Students Offer Real-World Climate
A (2020 to 2050) Recommendations to Vermont Town
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Thank youl!

For more information contact:

Dr. Lesley-Ann L. Dupigny-Giroux
Idupigny@uvm.edu

802-656-2146




Information for presenters

NCA5 Website:
https://nca2023.globalchange.qgov

Chapter Website:
https://nca2023.globalchange.gov/chapt
er/11 (AGRICULTURE)

NCA5 Atlas:
https://atlas.globalchange.gov

Figure captions can be found in the slide Chapter QR code
notes of this deck \

Social media: @usgcrp, #NCA5




