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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 
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Indeed, the past half-century has seen literally decades of warming. 





❏ Weather

❏ Food Sys tems

❏ Water Quality

❏ Human Health

❏ Ecosys tem Health

❏ The Economy

❏ Social J us tice

❏ Infras tructure

❏ Energy and 
Transportation

❏ National Security

❏ Changing Oceans

❏ Shifting Seasons

❏ Tourism

Climate Change
Wide-Reaching Impacts 



Two-thirds  of U.S. adults  
see extreme weather 

events  happening more 
often

Pew Research Oct. 2021



Extreme Weather

There has been a 
sevenfold increase in the 
reported disaster losses 
from extreme weather 
since the 1970s

–World Meteorological 
Organization (2021) 

More frequent & intense due to climate change

What makes a weather event ‘extreme’?

❏ Has  a low probability of occurring at a  given location 
(< 10% ) 

❏ Is  typically of a high intens ity
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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 metrics increasing – in all seasons



Urban Heat Islands

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

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



Berks County 
2nd bigges t total crop producer in PA

Crops  sold yield $555M in revenue, per 2017 
Census of Agriculture

Extreme Heat & Drought
Threats to Agriculture

Heat exposure alone led to 470 billion 
potential labour hours lost globally in 

2021 in the agriculture sector



Drought
Extensive drought across much of the country



❏ Heavy rain events are 
becoming more frequent 
and more intense

❏ Impacts  include crop 
damage, soil eros ion and 
increased flood risk

Heavy Rainfall
More moisture = heavier rains



❏ More frequent flash flooding 
events , fas ter onset

❏ Reduces  warning lead time 
and time to employ safety 
measures

❏ Greates t threat to drivers

❏ Vehicle submers ions  
account for up to 10%  of all 
drownings  in high-income 
countries  

Heavy Rainfall
Heavier rains = flashier floods
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Vehicle sink time: 2 to 4 minutes



Thunderstorms
More heat = more unstable atmosphere



Strong Hurricanes
More hurricanes are rapidly intensifying
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80% of all major hurricanes undergo rapid intensification\



Strong Hurricanes
Not just a coastal concern
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Compounding 
Lives and money 
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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. 
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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.
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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 top 5 states for major power outages

The average annual number 
of weather-related power 
outages increased by roughly 
78% during 2011-2021, 
compared to 2000-2010.
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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







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 

The Inflation Reduction Act (IRA) 
is projected to get the nation ~42% 
below 2005 levels CO2 by 2030

Climate Solutions
For mitigation and adaptation
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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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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



Resources
My email: lcasey@climatecentral.org

EPA Climate Change Indicators: 
https://www.epa.gov/climate -indicators

Yale Program on Climate Change 
Communication: 
https://climatecommunication.yale.edu/

UN – Climate Action:
https://www.un.org/en/climatechange

NASA: Global Climate Change:
https://climate.nasa.gov/
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