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U.S. Global Change Research
Program

e USGCRP began as a Presidential initiative in 1989

e Mandated by Congress in the U.S. Global Change Research Act (GCRA) of 1990
“to assist the Nation and the world to understand, assess, predict, and respond
to human-induced and natural processes of global change”

* Overseen by Principals representing the 13 member agencies of the Committee
on Environment’s Subcommittee on Global Change Research (SGCR)
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Legislative Origins for the NCA

Global Change Research Act of 1990, Section 106:

Not less frequently than every 4 years [USGCRP] shall prepare and submit
to the President and Congress an assessment which:

* |ntegrates, evaluates, and interprets the findings of [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

* Analyzes current trends in global change, both human- induced and natural, and
projects major trends for the subsequent 25 to 100 years.
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Presentation Notes
The NCA is a quadrennial report that aims to integrate, evaluate, and interpret the findings of the Program (USGCRP) and analyze the effects and current trends of global change for the subsequent 25 to 100 years. 



NCA4 Vol I:
Climate Science Special Report

e Released Nov 3, 2017

e Key advances:

e Summarized in Ch. 2 (Our Changing

Detection and attribution

Extreme events (tropical cyclones,
tornadoes, atmospheric rivers)

Downscaled information (including
sea level rise)

Potential surprises

Climate model weighting

Climate) of NCA4 Vol I
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CLIMATE SCIENCFE

~SPECIAL REPORT

Read and download the report at
science2017.globalchange.gov
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Presentation Notes
Not only can the CSSR be downloaded and read at science2017.globalchange.gov, but users can access high-resolution graphics for use in their own presentations; dig into the underlying datasets or references; and more.


NCA4 Vol II:

Impacts, Risks, & Adaptation in the U.S.

e Released Nov 23, 2018
* Policy relevant, but not policy prescriptive

* Places a strong emphasis on regional
information

e Quantifies impacts in economic terms
* Integrates international considerations

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

e Uses case studies to provide additional
context and to showcase community
success stories
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Climate Assessment

Volume I

Impacts, Risks, and Adaptation in the United States

Read and download the report at
nca2018.globalchange.gov
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Not only can the CSSR be downloaded and read at science2017.globalchange.gov, but users can access high-resolution graphics for use in their own presentations; dig into the underlying datasets or references; and more.


NCA4 Volume Il in 5 Bullets

e Earth’s climate is now changing faster than at any point in modern
civilization.

* These changes are primarily the result of human activities, the evidence
of which is overwhelming and continues to strengthen

* The impacts of climate change are already being felt across the country,
and climate-related threats to Americans’ physical, social, and economic
well-being are rising

e Americans are responding in ways that can bolster resilience and
improve livelihoods

* However, neither global efforts to mitigate the causes of climate change
nor regional efforts to adapt to the impacts currently approach the
scales needed to avoid substantial damages to the U.S. economy,
environment, and human health and well-being over the coming
decades

U.S. Global Change
Research Program




Projected Change:
Temperature & Precipitation

Mid-21st Century

Lower Scenario (RCP4.5)

Late 21st Century, Higher Scenario (RCP8.5)

Higher Scenario (RCP8.5)

Winter Spring

Late 21st Century

Lower Scenario (RCP4.5) Higher Scenario (RCP8.5)
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Areas with red dots show where projected changes are large
compared to natural variations; areas that are hatched show
where changes are small and relatively insignificant.
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Projected Change:
Sea Level Rise (in 2100 vs. 2000)

Lower Scenario (RCP4.5) Higher Scenario (RCP8.5)
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Thermal Expansion + Land-Based Ice Melt + Vertical Land Movement + Ocean Circulation...
USGCRP Scenario Products: scenarios.globalchange.gov/sea-level-rise
NCA4 Vol. | (CSSR), Ch. 12: science2017.globalchange.gov/chapter/12/
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http://scenarios.globalchange.gov/sea-level-rise
http://science2017.globalchange.gov/chapter/12/

Interconnected Systems

Non-Climate
Related Influences

Climate-Related
Influences
Urbanization

Deteriorating Hurricanes

Infrastructure

ENERGY

URBAN

SYSTEMS Broughts

Demand
Growth

Floods
TRANSPORTATION

Technological
Change

Wildfires

Market
Forces
Snowpack

HUMAN HEALTH

ECOSYSTEMS

Population Sea Level
Dynamics Rise

Land Cover
Change

e Sectors are interacting and
interdependent through physical,
social, institutional, environmental,
and economic linkages.

 These sectors and the interactions
among them are affected by a range
of climate-related and non-climate
influences.

Example
Wildfire chars California hillside

Atmospheric river dumps heavy rain
Rainfall induces a landslide
Landslide cuts off roadways

A

Services and economic activity are
disrupted
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Reducing Risks:
Through Adaptation Action

Awareness

* Adaptation is an ongoing, iterative
process

e Since NCA3, the scale and scope of
adaptation implementation has
increased

Monitoring

and Evaluation Assessment

* |t remains difficult to tally the extent of
adaptation implementation since there
are no common reporting systems, and
many actions that reduce climate risk
are not labeled as climate adaptation

Leadership, Partnerships,
Stakeholder Engagement

 Enough is known, however, to
conclude that adaptation
implementation is neither uniform nor
commonplace across the U.S.

Implementation Planning
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Reducing Risks

Through Emissions Mitigation
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Montana
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Oregon
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Energy Efficiency (4)

E Non-CO: GHG (6)

Source: America’s Pledge 2017

I Foresfry & Land Use (4)

e Sub-national mitigation-related activities are growing across all sectors of the economy

e The magnitude and rate of these activities (both domestically and abroad) do not yet
approach the scale needed to avoid the worst impacts
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Value of the regional chapters:
Facts needed to take action

e What do communities e Cities and states need
value about the places authoritative climate
they live? projections

e How are those values e Legitimate debate about
impacted for better or how best to adapt to
worse by climate change? impacts, make tradeoffs

e Local governments need e Regional chapters provide
information NOW to help examples of communities
guide future policy and organizations across
frameworks the country adapting

U.S. Global Change
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People ask – how is this report different from the myriad other climate reports? How should it be used?

#1, it is a HISA. The report is policy neutral and doesn’t advocate, but by definition must be policy relevant. 
Hawaii example – SLR, mayor, state C pricing



To Support Local Management
Decisions, the NCA Must Be:

e Authoritative e Comprehensive
* Transparent * Inclusive

FHAUILLOS ///////////

B

” -CH. 18: King tide flooding in Annapolls
= Maryland in 2012
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Not only by directly informing policy and management, but by providing an authoritative synthesis of climate trends and impacts in the place where they live and in the sector they work in. Can be used to support higher level decision making and the need to address climate change impacts in the place they live.

Most notably, these include: (1) robust technical inputs, (2) broad stakeholder engagement, (3) adhering to clear communication principles, (4) providing transparency to the process and the information, and (5) having an extensive multi-phase review process.


Highly Influential Scientific Assessment
(HISA)

White House Office of e Stringent peer-review
Management & Budget requirements
(OMB):

 Meets legal federal guidelines
for information quality

“Scientific information that e Synthesizes multiple sources
will have or does have a of information and bridges
clear and substantial impact uncertainties
on public policy or private

e All data, authors, & reviews

s o ”
sector decisions must be public

U.S. Global Change
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The NCA reports are HISAs. For many Federal scientists, this might just be a box you check, but local decision makers need a single source of authoritative information they can cite for their decisions – lack time to look through hundreds of peer-reviewed papers and quantify uncertainty.

"Influential scientific information" (ISI) means scientific information the agency reasonably can determine will have or does have a clear and substantial impact on important public policies or private sector decisions. In other words, if there is disagreement over whether an impact has a high probability of occurring, then the impact is probably not clear and substantial, and therefore not influential. 

A HISA is a scientific assessment that: (i) has a potential impact of more than $500 million in any one year on either the public or private sector (the economic test); or (ii) is novel, controversial, or precedent-setting, or of significant interagency interest (the narrative test). 


Inclusivity: Outreach and Engagement

e Public feedback on the draft
prospectus

e Public call for author
nominations

e Public call for technical
inputs

* A series of Regional
Engagement Workshops @ @
(REWSs) and sector-specific AT
webinars i 2

e Public call for Review Editors
. . Large green dots illustrate the hub locations for the 11 REWs in early 2017. Small
e A90-d ay pu blic review & green dots indicate satellite locations for those workshops. Small yellow dots
comment pe riod show locations of some additional engagement activities, such as presentations
or listening sessions at professional society meetings.
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Key Message Themes Across Regions

-, > — 10/10 regions discuss adaptation actions

—

_—

\

» 9/10 regions mention the economy, ecosystems, and human health

1 8/10 talk about rural livelihoods, natural resources, and infrastructure

i 7/10 regions discuss vulnerable communities, extremes, or heat
N -
/

U.S. Global Change
Research Program


Presenter
Presentation Notes
Do thematic analysis of words that appear in KMs across regions – images

Climate change impacts are currently and will continue to negatively affect the economy, ecosystems, coastal infrastructure, natural resources, and human health

Regions are implementing adaptation strategies that cross multiple sectors and have co-benefits

Isolated and rural communities are more vulnerable

Frequency and intensity of extreme events such as flooding, precipitation, and heat are less predictable



Regions:

/o0m In on

Northeast

People per Square Mile (2010)
(by census block)

>400-2,000
[ 2,001-5,000
[ 5,001-14,000
| B >14,001

Major Roads
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Key Message #1.:
Rural Industries and a &
Region’s Identity [

y ?—I‘TM“') £ ﬁlr Mw}
Changing Seasons Affect Rural Ecosystems,
Environments, and Economies

e The seasonality of the Northeast is central to
the region’s sense of place and is an
important driver of rural economies.

2070-2099, Higher Scenario (RCP8.5)

e Less distinct seasons with milder winter and
earlier spring conditions are already altering
ecosystems and environments in ways that
adversely impact tourism, farming, and
forestry.

Change in Number of Days

* The region’s rural industries and livelihoods B
are at risk from further changes to forests,
wildlife, snowpack, and streamflow.

Fig 18.3- Lengthening of the freeze-free period

U.S. Global Change
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35: Wolfe, D.W., A.T. DeGaetano, G.M. Peck, M. Carey, L.H. Ziska, J. Lea-Cox, A.R. Kemanian, M.P. Hoffmann, and D.Y. Hollinger, 2018: Unique challenges and opportunities for northeastern US crop production in a changing climate. Climatic Change, 146 (1-2), 231-245. http://dx.doi.org/10.1007/s10584-017-2109-7

These maps show projected shifts in the date of the last spring freeze (left column) and the date of the first fall freeze (right column) for the middle of the century (as compared to 1979–2008) under the lower scenario (RCP4.5; top row) and the higher scenario (RCP8.5; middle row). By the middle of the century, the freeze-free period across much of the Northeast is expected to lengthen by as much as two weeks under the lower scenario and by two to three weeks under the higher scenario. By the end of the century, the freeze-free period is expected to increase by at least three weeks over most of the region. 
Source: adapted from Wolfe et al. 2018.35



Key Message #2: —
Marine and Coastal :. | <

1985 2000 2015

Environments A N
I VA S T A VY S
Changing Coastal and Ocean Habitats, 5
Ecosystem Services, and Livelihoods B —
1985 1990 1995 2000 2005 2010 2015
e The Northeast’s coast and ocean support Year

commerce, tou rism’ a nd recreation that are Fig 18.4- Change in SST on the Northeast Continental Shelf

important to the region’s economy and way of
life.

 Warmer ocean temperatures, sea level rise,
and ocean acidification threaten these
services.

 The adaptive capacity of marine ecosystems
and coastal communities will influence
ecological and socioeconomic outcomes as
climate risks increase.

U.S. Global Change
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39: Pershing, A.J., M.A. Alexander, C.M. Hernandez, L.A. Kerr, A. Le Bris, K.E. Mills, J.A. Nye, N.R. Record, H.A. Scannell, J.D. Scott, G.D. Sherwood, and A.C. Thomas, 2015: Slow adaptation in the face of rapid warming leads to collapse of the Gulf of Maine cod fishery. Science, 350 (6262), 809-812. http://dx.doi.org/10.1126/science.aac9819

The figure shows annual average sea surface temperature (SST) differences from the 1982–2011 average (black dots and line). Over the period 1982–2016, sea surface temperature on the Northeast Continental Shelf has warmed at a rate of 0.06°F (0.033°C) per year (red dashed line). This rate is three times faster than the 1982–2013 global SST warming rate of 0.018°F (0.01°C) per year (gray dotted line).39 The inset shows Northeast Continental Shelf seasonal SST differences from the 1982–2011 average as five-year rolling means for summer (July, August, September; red line) and winter (January, February, March; blue line). These seasons are centered on the warmest (summer) and coolest (winter) months for Northeast Shelf SSTs. Both seasons have warmed over the time period, but the summer warming rate has been stronger. Source: Gulf of Maine Research Institute.



Key Message #3:
Urban Activities and Infrastructure

Maintaining Urban Areas and Communities and Their Interconnectedness

 The Northeast’s urban centers and their interconnections are regional and
national hubs for cultural and economic activity.

e Major negative impacts on critical infrastructure, urban economies, and

nationally significant historic sites are already occurring and WI|| become more
common with a changing climate. SR '

Fig 18.10- Subway Air Vent Flood Protection
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39: Pershing, A.J., M.A. Alexander, C.M. Hernandez, L.A. Kerr, A. Le Bris, K.E. Mills, J.A. Nye, N.R. Record, H.A. Scannell, J.D. Scott, G.D. Sherwood, and A.C. Thomas, 2015: Slow adaptation in the face of rapid warming leads to collapse of the Gulf of Maine cod fishery. Science, 350 (6262), 809-812. http://dx.doi.org/10.1126/science.aac9819

The photo shows a subway air vent with a multiuse raised flood protection grate that was installed as part of the post–Superstorm Sandy coastal resilience efforts on West Broadway in lower Manhattan, New York City. Photo credit: William Solecki.



Key Message #4.
Threats to Human Health

e Changing climate threatens the health and well-being of people in the Northeast
through more extreme weather, warmer temperatures, degradation of air and
water quality, and sea level rise.

 These environmental changes are expected to lead to health-related impacts
and costs, including additional deaths, emergency room visits and
hospitalizations, and a lower quality of life.

e Health impacts are expected to vary by location, age, current health, and other
characteristics of individuals and communities.

Number of Days per Year with Association Between Maximum Daily Projected Number of Future Heat-Related
Extreme Heat in RI Temperature and Heat-Related Emergency Room Visits
Emergency Room Visits -
Maximum Daily Temperature § a
& 80, © 280°-90°F 7 - - — 8
3 80 Zavmno w4 250 & 25004 8576 2
5 w 2100°F 0 ez w6 546 2 ]
. . a : 5 2.00 2 2,000 - 8,076 o
Fig. 18.11: Observed and Projected & 607, 22 «ufl o« Sme 3 > 2
Impacts of Excess Heat on S 2 Wi 1,500 Q L7576 >
Emergency Room Visits in Rhode 5 9 K k) =
lsland = o = 1,000 L 7,076 B
T D
sian Z 2] 3 &
® 2 500 1 6576 x
g 1.00- = 3
Z o L 090 —————++——— g 0 e 16,076 =
2BIESEEIEFESESSE 40° 50° 60° 70° 80° 90°100° S Present RCP45 85 RCPA5 85 o
Triliririaaanan Maximum Daily Temperature (°F) (&} 2046-2053  2092-2099
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26: Kingsley, S.L., M.N. Eliot, J. Gold, R.R. Vanderslice, and G.A. Wellenius, 2016: Current and projected heat-related morbidity and mortality in Rhode Island. Environmental Health Perspectives, 124 (4), 460-467. http://dx.doi.org/10.1289/ehp.1408826

This figure shows the observed and projected impacts of excess heat on emergency room visits in Rhode Island. (left) In Rhode Island, maximum daily temperatures in the summer have trended upwards over the last 60 years, such that residents experienced about three more weeks of health-threatening hot weather over 2015–2016 than in the 1950s. (middle) A recent study looking at visits to hospital emergency rooms (ERs) found that the incidence rate of heat-related ER visits rose sharply as maximum daily temperatures climbed above 80°F. (right) The study estimates that with continued climate change, Rhode Islanders could experience an additional 400 (6.8% more) heat-related ER visits each year by 2050 and up to an additional 1,500 (24.4% more) such visits each year by 2095 under the higher scenario (RCP8.5). About 1,000 fewer annual heat-related ER visits are projected for the end of the century under the lower scenario (RCP4.5) compared to the higher scenario (RCP8.5), reflecting the estimated health benefits of adhering to a lower greenhouse gas emissions scenario. Sources: (left) Brown University; (middle, right) adapted from Kingsley et al. 2016.26 Reproduced from Environmental Health Perspectives.



Key Message #5:
Adaptive Capacity

Adaptation to Climate Change is Underway

e Communities in the Northeast are proactively
planning and implementing actions to reduce
risks posed by climate change.

e Using decision support tools to develop and
apply adaptation strategies informs both the
value of adopting solutions and the remaining
challenges.

° Experience Since the laSt assessment prOVideS Fig 18.12- DC Water and Sewer Authority’s Clean Rivers
a foundation to advance future adaptation Project
efforts.
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342: DC Water, 2018: Clean Rivers Project [web site]. DC Water, Washington, DC. https://www.dcwater.com/clean-rivers-project 

The District of Columbia Water and Sewer Authority’s Clean Rivers Project342 aims to reduce combined sewer overflows into area waterways. The Clean Rivers Project is expected to reduce overflows annually by 96% throughout the system and by 98% for the Anacostia River. In addition, the project is expected to reduce the chance of flooding in the areas it serves from approximately 50% to 7% in any given year and reduce nitrogen discharged to the Chesapeake Bay by approximately 1 million pounds per year. Photo credit: Daniel Lobo (CC BY 2.0).
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Key Takeaways

A‘-‘?

Climate change is already impacting the region Northeast and these
changes are likely to continue through the end of century

The Northeast economy and the quality of life of its residents are
vulnerable to climate change

Rural and urban communities face distinct challenges

The region is engaged in a variety of adaptation efforts and has a high
adaptive capacity for future efforts.

U.S. Global Change
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nca2018.globalchange.gov

THANK YOU!

Connect with us:
Ellen Mecray: ellen.l. mecray@noaa.gov

Danielle Swallow: dswallow@udel.edu

W| @usgerp
Thank you to the hundreds of volunteer federal Fl usgerp
and non-federal authors, editors, and technical
contributors to NCA4 ®| Globalchange.gov
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5. Additional Resources




New USGCRP Tools to Inform NCA4

- e . e |
s Al e

Greater regional focus [next slides] N TECT e
. . GLOBAL FOOD SECURITY
* NOAA State Climate Summaries

e EPA State Climate fact sheets ' B
e Case studies ' |

Science advances
e Special Reports [at right]
e Scenario products (SLR, Land Use &
Population): scenarios.globalchange.gov

* Downscaled LOCA projections:
scenarios.globalchange.gov/loca-viewer/

CLIMATE SCIENCE
SPECIAL REPORT

e |ndicators:
globalchange.gov/explore/indicators

Economic impacts by sector & region
e CIRA2.0: www.epa.gov/cira

U.S. Global Change
Research Program

THE IMPACTS OF CLIMATE CHANGE ON

HUMAN HEALTH

IN THE UNITED STATES

Second State of the

= Carbon Cycle Report
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As a part of NCA4’s enhanced regional focus, the report includes both information from the NOAA state climate summaries, as well as case studies illustrating some of the impacts and actions communities are facing. The State Climate Summary for Puerto Rico & the USVI is anticipated to be released in the next few months. This will include localized information on climate change indicators including temperature, precipitation, sea level rise.

http://scenarios.globalchange.gov/
http://scenarios.globalchange.gov/loca-viewer/
http://globalchange.gov/explore/indicators
http://www.epa.gov/cira

NOAA State Climate Summaries

* Developed in response to demand
for more local information after
NCA3

e Three Key Messages for each state
on observed and projected climate
trends

e Also includes 7-10 figures tailored to

Observed and Projected Temperature Change
each state 16

—— Observations
Modeled Historical

10— | mmmm Higher Emissions
mm Lower Emissions

e Available for all 50 states, as well as
Puerto Rico & the U.S. Virgin Islands

ssions

Lower Emi
Emissions

e Supplemental figures (n = ~1500)
also available online (e.g., hot days,
warm nights, days below freezing,
etc.)

Temperature Change (°F)
s O @
| | |
LI Higher

_4 y y s s : : .
stateclimatesummaries.globalchange.gov 1900 1925 1950 1975 2000 2025 2050 2075 2100

Year
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http://stateclimatesummaries.globalchange.gov/

EPA State Climate Fact Sheets

What Climate Change

Means for TeANESSEE

Tennessee's dimate is changing. Although the average
temperature did not change much during the 20 century,
the state has warmed in the last 20 years. Average
annual rainfall is g, and a rising p age of

Changing Water Availability
Annual precipitation in Tennessee has increased approximately
5pemultmﬂleﬂrst half of the 20 century. But rising tem-

that rain is falling on the four wettest days of the year. In
the coming decades, the changing climate is likely to
reduce crop yields, threaten some aquatic ecosystems,
and increase some risks to human health. Floods may be
more frequent, and droughts may be longer, which would
increase the difficulty of meeting the competing demands
for water in the Tennessee and Cumberland rivers.

Our climate is changing because the earth is warming.
People have increased the amount of carbon dioxide in
the air by 40 percent since the late 1700s. Other heat-
trapping greenhouse gases are also increasing, These
(gases have warmed the surface and lower atmosphere of
ourplanet aboulnm degree (F) during the last 50 years.

E as the warms, which
increases humidity, average rainfall, and the frequency of
heavy rainstorms in many places—but contributes to
drought in others.

Natural cycles and sulfates in the air prevented much of
Tennessee from warming during the last century. Suifates
are air pollutants that reflect sunlight back into space.
Now sulfate emissions are declining, and the factors that
mmmTumhunwnwars uniikely to

Temperature change [Fl:
45 0051152253 38
HRising fempamtures in the last century. Tennasses has wanmed

fess than most of e Unied States. Souce: ERA, Cimale Change
Incicattons in the Linitad Stafes.

which dries the sail and decreases
the amount of rain that runs off into rivers. Although rainfall during
spring is likely to increase during the next 40 to 50 years, the
total amount of water running off into rivers or recharging ground
‘water each year is likely to decline 2.5 to 5 percent, as increased
evaporation offsets the greater rainfall. Droughts are likely fo be
more severs, because periods without rain will be longer and very
hot days will be more frequent.

Increased Flooding

Flooding is becoming
more severe in the

The Cumberiand River fooded parts of Nashyilla in
2010, damaging mary businessas, incluing the
Grang (iie Cpvy. Creoit: USGS.

flood season. Doing so lowers water levels and provides a greater
capacity for the reservoirs behind those dams to prevent flooding.
Nevertheless, the dams cannot prevent all floods. In May 2003,
for example, heavy rains exceeded TVA's dam capacity, flooding
lowe-lying areas in Chattanooga and other parts of Hamilton County;
in 2010, high flows in the Cumberland River flooded Nashwille.

-
Droughts, Navigation, and Hydroelectric Power
Droughts also pose challenges for water management. If the
spring ks unexpectedly dry, reservoirs may have too little water
during summer. During droughts, TVA and the Corps of Engineers
release water from dams to keep the Tennessee and Cumberiand
rivers navigable. These rivers support $35 billion in annual
shipping. The agencies try to keep channels at least eleven
feet deep, because lower river levels can force barges to carry
smaller loads, which increases transportation costs. During the
drought of 2007, however, TVA could only release encugh water
1o keep some channels nine feet deep. This release meant that
lake levels were lowered tens of feet, which caused problems for
recreational swimming and boating. if droughts become more
severe, TVA and the Corps of Engineers will face this type of
problem more often.

Dry years diminish the amount of electricity that TVA can produce
from iits 19 hydroelectric dams in Tennessee, which provide

12 to 15 percent of the electricity produced in the state.

During the 2007 drought, TVA's hydroelectric plants produced
30 percent less than normal, which forced TVA to meet demand
by using more expensive fuel-buming power plants.

Tiwo views of 8 boat mmyp in Douglas Lake duning the 2007 drought. The kake
i naarty iy and the 330-ot ramp i compietaly out of the waler.
Crocit: NOAA.

Aquatic Ecosystems

Changing the climate can harm aquatic ecosystems. Warmer
water lowers the level of dissolved oxygen in surface water,
‘which can severely limit fish populations. Because fish cannot
regulate their body temperatures, warmer water can make a
stream uninhabitable for fish that require cooler water. Warmer
temperatures can also increase the frequency of algal blooms,
which can be toxdc and further reduce dissolved oxygen. Summer
droughts may amplify these effects, while periods of extreme
rainfall can increase the impacts of pollution on streams.

Agriculture
Changing the climate will have bath beneficial and harmful

mem LuwmtrseMnumm
rbon dicxdide tend to

Climats Change webxsits at www.epa.gowcimatechar

increase yields for many crops during an average year. But more
severe droughts and more hot days are likely to reduce yields,
especially in the westem half of Tennessee: 70 years from now,
that part of the state is likely to have 15 to 30 more days with
temperatures above 95°F than it has today. Even on imigated
fields, higher temperatures are likely to reduce yields of com,
and possibly soybeans. Warmer temperatures are also likefy to
reduce the productivity of dairy and other cattie farms.

Forest Resources

Higher temperatures and changes in rainfall are unlikely

‘o substantially reduce forest cover in Tennessee, but the
composition of those forests may change. Forests cover about
healf the state, dominated by oak and hickory trees, and the
forest products industry employs 180,000 people. Although mare:
droughts would reduce productivity, longer growing seasons
and increased carbon dioxide concentrations could more than
offset those losses. Nevertheless, climate change is likely to
increase the damage that certain insects and diseases cause in
Tennessee’s forests.

Human Health

Hot days can be unhealthy—even dangerous. High air tem-
peratures can cause heat stroke and dehydration, and affect
people’s cardiovascular and nervous systems. Certain people are
especially vuinerable, including children, the elderly, the sick,
and the poor, Warmer air can also increase the formation of
ground-level ozone, a key component of smog. Ozone has

a variety of health effects, aggravates lung diseases such as
asthma, and i the rigk of p from heart or

lung disease. EPA and the Tennessee Department of
[Environment and Conservation have been working to reduce
ozone concentrations. As the climate changes, continued
jprogress toward clean air will become more difficult.

The Senoky Mountains v aiways had a nafueal b haze. But air polution
s incraased Mt hane, and higher azne levils could incraase if further,
This plholo shows how haz obscures the wiew from the Look Rock Tower in
Graat Smoky Mountains Mafional Park. Crecit: National Park Sarvice.

https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-tn.pdf
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Case Studies — Learning by Doing

e Mitigation and adaptation CASE STUDIES
activities in various sectors or Users can explore case studies to see how

people are building resilience for their
businesses and in their communities.

Yo,

¢

regions

e Give national visibility to local-
level actions

e Facilitate community-to-
community learning

Climate Resilience Toolkit
https://toolkit.climate.gov/#case-studies

Note, this website is inaccessible when the
USG is shutdown!
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