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99% nitrogen and oxygen, with
Important trace amounts of
greenhouse gases:

Water vapor
Carbon dioxide
Methane
Nitrous oxide
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The Greenhouse Effect
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. The Greenhouse Effect
Z 7 Sunlight reaches the Earth
S
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The Greenhouse Effect

Some energy is
reflected back
into space
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The Greenhouse Effect

~ Some is absorbed and
re-radiated as heat
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The Greenhouse Effect

Most of the heat is absorbed by greenhouse gases
and then radiated in all directions, warming the Earth
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Evidence That CO2 Is A Greenhouse Gas

Joseph Fourier Eunice Foote Svante Arrhenius  Guy Stewart Callendar
(1820s) (1850s) (1890s) (1930s)



Burning fossil fuels puts carbon dioxide into the
atmosphere

By burning coal, oil, and natural gas, humans are
warming the planet




GLOBAL
TEMPERATURE & CARBON DIOXIDE

PPM
410

390
370

CARBON
DioxipE~ 3°0

330
310
290
210

1880 2019

Global temperature anomalies averaged and adjusted to early industrial baseline (1881-1910)
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OKLAHOMACITY

DECADES OF WARMING
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THE NEW NORMAL

30-Year Temperature Averages Are Rising
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FUTURE WARMING

Projections (°F) Based on Emissions Decisions
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SMALL CHANGE IN AVERAGE
BIG CHANGE IN EXTREMES




UNITED STATES

RECORDS SET BY DECADE
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Snowfall Patterns
Changing
Regionally And
Seasonally
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Globallyd less snow and
shorter snow seasons
Locallyd potential for bigger
sSnow events in snowy areas
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Bear Glacier




OCEANS HEATING UP

Change in sea surface temperature (°F) since 1901:

of extra heat is
| going into the
oceans




SEA LEVEL RISE

BY CENTURY
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HIGHER TIDES, MORE FLOODING

PEAK # OF CONCURRENT U.S. COASTAL FLOODS YEARLY
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Annual maximum number of NOAA tide gauges exceeding a minor flood
threshold in a single day, 1970 to September 2020 CLlMATEcDCENTRAL




Charleston, SC Sea Level Rise Projection
Surging Seas RISK ZONE MAP : ¢ oR" n </? 3 _

English (US) ~

|
Branchville

Saint George

Ridgeville

Water -
level @ v

Walterboro

| Population ‘ Ethnicity | Income ‘ Property | Landmarks (®) Elevationdata ()

Show current coast
e r——

caufc

See projections ’ Legend | Social vulnerability

courtesy of NOAA

Al o AN AW X v
Sea level tools and analysis by CLIMATEmCENTRAL About Us | Disclaimer | Terms | Privacy | Contact



WARMER AIR Available
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MORE DOWNPOURS

Increase in Heaviest Precipitation Events
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Heaviest events defined as top 1% of events
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RAIN ON THE WETTEST DAY EACH YEAR
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HURRICANES & CLIMATE CHANGE

What we know

Higher storm surge
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HOTTER YEARS, HIGHER FIRE RISK
ACRES BURNED ACROSS WESTERN STATES
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Total acres burned in the west calculated by summing acres burned across 11 states: AZ, CA, CO,
ID, MT, NV, NM, OR, UT, WA, & WY. Avg annual tel’uwps(‘ZlQSO*ZOlQ) calculated by averaging temps
across same states. Source: National Fire & Aviation Management FAMWEB Data Warehouse &

NOAA/NCEI's Climate at a Glance CLIMATE CD CENTRAL
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2019 BILLION-DOLLAR DISASTERS

WEATHER AND CLIMATE EVENTS SINCE 1980 g HEFEEENEEEEEEEEREEEsEES
||
||
||
n 2020 BILLION-DOLLAR DISASTERS
m WEATHER AND CLIMATE EVENTS
- - 2020
- 2
, : [ | 2011
IBU _ - . 2017
1 ( . —a
20 ; [ | 10
I ‘ \ u AVERAGE
3 u 5
- //
15802015 S ol vmedfia an crsta cissstacs (P acfurtacl. [ et
Data as of 11/5/2019 CLIMATECOCENTRAL [ | . FEB APR JUN AUB UCT DEC
| A Lessarrcency 1380-2013 erereas. cLiMaTE G CENTRAL
|
|
||
.............III.............F




Animals & Ecosystems

Moving northward and to higher elevation
Mismatched timing between animals and food sources
Increasing vulnerability to invasive species & extinction

Global decline in coral reefs



Health

Worsening air quality
More heat-related illnesses

Longer, stronger allergy
seasons

Increasing risk of insect and
food-borne diseases



Food & Farming

Stress from increased weather extremes
(droughts & floods)

Shifting planting zones

Increased crop diseases and pests




