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Estimated % of adults who think global warming is happening (nat'l avg.
72%), 2021

Select Question: Global warming is happening ~  Absolute Value v

Click on map to select geography, or: Pennsylvania v Select a County v
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Presentation Notes
Berks county: 68% think global warming is happening 


Estimated % of adults who think global warming will harm people in the US
(nat'l avg. 64%), 2021

Select Question: [ Global warming will harm people in the US v] Absolute Value v
Click on map to select geography, or:  Pennsylvania v Select a County
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Estimated % of adults who think global warming will harm them personally
(nat'l avg. 47%), 2021

Select Question: [ Global warming will harm me personally v] Absolute Value v

Click on map to select geography, or:  Pennsylvania v | Select a County v
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Berks county: 68% think global warming is happening 


The Greenhouse Effect

Energy from the sun warms Earth

Some escapes
back into space

Earth is about 60°F.
Without the atmosphere it would be 0°F.



Presenter Notes
Presentation Notes
Civilization advanced, we created energy, electricity, transportation all dependent on fossil fuels 
Little did we know at the time, those fossil fuels were quickly accumulating in our atmosphere
1859 John Tyndall identifies CO2 as a heat-trapping gas
1895 Svante Arrhenius publishes the first calculation of global warming from CO2 (emissions due to human activities)
1938 CO2 connected to humans 




CHANGING OUR ATMOSPHERE

800,000 Years of Carbon Dioxide
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Source: Luthi et al (2008) (cdiac.ornl.gov) & NOAA ESRL (esrl.noaa.gov) CLIMATE oo CENTRAL



TEMPERATURE & CARBON DIOXIDE
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Global temperature anomalies averaged and adjusted to early industrial baseline (1881-1910)
Source: NASA GISS, NOAA NCEI, ESRL CLIMATE CeD CENTRAL



METHANE CONCENTRATION
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METHANE CONCENTRATION
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GLOBAL

DECADES OF WARMING
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Average decadal temperature anomalies from 20th century average (°F). Data through October 2019
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Indeed, the past half-century has seen literally decades of warming. 


GREENHOUSE GAS SOURCES
UNITED STATES EMISSIONS BY SECTOR
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Climate Change

Wide-Reaching Impacts
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Experienced extreme weather in local area in the past year
35% 40% 45% 50%
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Two-thirds of U.S. adults ‘:
see extreme weather

events happening more
\

Central .
P ‘7
often 2

Extreme weather events in U.S. are

happening ___ than in the past
More often About as often Less often

U.S. adults 67% 28% 4%

CENSUS DIVISION

New England 78 20
Mid-Atlantic 72 25
East North Central 65 il
West North Central 63 32
South Atlantic 64 31
East South Central 56 37
West South Central 70 26
Mountain 60 35
Pacific 74 2518

Pew Research Oct. 2021
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Extreme Weather

More frequent & infense due to climate change

There has been a

What makes a weather event ‘extreme™ / ]
sevenfold increase in the
reported disaster losses

from extreme weather

1 Has a low probability of occurring at a given location
< 10%) since the 1970s
1 Is typically of a high intensity —World Meteorological
Organization (2021)
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Presentation Notes
Extreme heat, stronger hurricanes, heavier downpours, drought…
Cost of extreme events globally over the last 20 years attributable to anthropogenic climate change: $143 billion per year –Newman, R. & Noy, I. (2022)


Extreme Heat

All heat meftrics increasing — in all seasons
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WARMING SUMMERS: HUMID HEAT

Change in summer equivalent temperature since 1950 (°F)
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Urban Heat Islands

Densely-developed, urban neighborhoods can run 10 °+ hotter

Extreme urban heat is a public health threat to which low
income & minority communities are most vulnerable

HEAT ISLANDS

Temperature varies with land use

DAY

BN
e LU

L REE i
i i

DOWNTOWN

Source: US. EPA2012 CLIMATE CeD CENTRAL

PHILADELPHIA

HEAT ISLAND
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Extreme Heat & Drought

Threats to Agriculture

Potential H f Labour Lost Due to E to Heat
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2nd biggest total crop producer in PA
Crops sold yield $555M in revenue, per 2017

Census of Agriculture

World

HEAT AND DROUGHT

CAUSE COMPOUND STRESS TO CROPS
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Drought

Extensive drought across much of the country

Map released: October 27, 2022
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Heavy Rainfall

More moisture = heavier rains

1 Heavy rain events are
becoming more frequent
and more intense

1 Impacts include crop
damage, soil erosion and
increased flood risk
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MORE U.S. DOWNPOURS
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Driving
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1 More frequent flash flooding
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MORE DOWNPOURS

Increase in Heaviest Precipitation Events

(1 Greatest threat to drivers Y5 CHANGE

(1958-2016)
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drownings in high-income
countries
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Presentation Notes
Vehicle sink time: 2 to 4 minutes


Thunderstorms

More heat = more unstable atmosphere

ANNUAL THUNDERSTORM POTENTIAL

Change in days with CAPE at or above 1000 J/kg since 1979
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Energy (CAPE) values greater than orequal to 1000 J/kg
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Stro n g H u rri Ca n es EXTREMELY STRONGER, FASTER

Mo,'e hurr/canes a,'e ,'ap/'d/‘y /'nl‘ensll]j//'ng Atlantic Tropical Cyclones Intensifying at least 50 kts in 24 hours
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STRONGER, FASTER 1

Atlantic Tropical Cyclones Intensifying at least 30 kts in 24 hours
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STRONGER STORMS, HIGHER COST

Billion dollars
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Presentation Notes
80% of all major hurricanes undergo rapid intensification\


Strong Hurricanes

Not just a coastal concern

TROPICAL CYCLONE COST

Billion-dollar tropical cyclones, 1980-2021
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Compounding 
Lives and money 


2022 BILLION-DOLLAR DISASTERS

WEATHER AND CLIMATE EVENTS
2020

2021
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Presenter Notes
Presentation Notes
15 billion-dollar weather and climate disasters in the U.S. so far in 2022—already well above the historical average of seven events per year. 


MORE FREQUENT DISASTERS

DAYS BETWEEN BILLION-DOLLAR EVENTS
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Presenter Notes
Presentation Notes
In the last five years (2017-2021), there were just 18 days on average between billion-dollar disasters—compared to 82 days in the 1980s. �Less time between disasters means less time and resources available to respond, recover and prepare for future events.


Climate Change & Mental Health

Vulnerability N
prior lliness, gender. Mental Health Risks

age, inequities,

- occupation .
cLI M A‘I‘E ; » Mental illness:
PTSD, depression, suicide
HAZAHDS » Reduced well-being:
. ‘-L injury, displacement, stress, climate anxiety
r'.' : J

_ ] job loss, observing
e (A ] negative impacts

Exposure

Source: Adapted from IPCC AR6 WGII Ch 7 (2022) & health2016.globalchange.gov Ch 8 (2016)
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Presentation Notes
In Houston, one quarter of the residents impacted by Hurricane Harvey (2017) had PTSD symptoms three months after the event.



Surging Outages

PA in the fop 5 states for major power outages

MAJOR U.S. POWER OUTAGES

— Weather-Related — Non Weather-Related
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Weather-Related

MAJOR POWER OUTAGES SINCE 2000
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The average annual number
of weather-related power
outages increased by roughly
78% during 2011-2021,
compared to 2000-2010.
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Presentation Notes
58% were caused by severe weather such as high winds, rain and thunderstorms–22% were caused by winter weather–15% were caused by tropical storms and hurricanes–Extreme heat and wildfire accounted for the remaining ~5% of outages






Climate Solutions

For mitigation and adaptation

What We Need to Do Now:

End dependency on fossil fuels

Stop subsidizing fossil fuel sources,
companies & infrastructure

Invest in climate solutions (safe bikeways,
expanded green spaces...)

All countries must act together

o
o

4

The Inflation Reduction Act (IRA)
is projected to get the nation ~42%
below 2005 levels CO, by 2030

PENNSYLVANIA
Climate Friendly Homes Can Save:

Utility costs:

SIS o

Emissions reductions:

3 3 tons of CO2
" equivalent per year

wwwwwwwwwwwwwww

Source: Wilson et al. 2017 CLIMATE CeD CENTRAL
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Presentation Notes
By 2029, U.S.solar and wind could be the cheapest in the world at less than $5 per megawatt-hour, per Credit Suisse
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HOW SOIL STORES CARBON
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WARMING BY 2100
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SIGNIFICANT CUTS CONTINUED EMISSIONS
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Presentation Notes
According to a recent report from the UN, the ambition of emissions reduction pledges for 2030 needs to be seven times higher to be in line with the 1.5 °C goal of the Paris Agreement
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Resources

My email: Icasey@climatecentral.org

EPA Climate Change Indicators: e el

@ fa:f::i:!:::

CENTRAL g.isi s,

Yale Program on Climate Change
Communication:

UN — Climate Action:

NASA: Global Climate Change:
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https://www.epa.gov/climate-indicators
https://climatecommunication.yale.edu/
https://www.un.org/en/climatechange
https://climate.nasa.gov/
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