How do we know the world is warming?

An interactive presentation about climate from NOAA
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Temperature of t
the Lower
Atmosphere
Measurements from
satellites and weather
balloons show that the
lowest layer of the
atmosphere—where we
live, airplanes fly, and
weather occurs—is
warming. Greenhouse
gases are building up in
this layer, trapping heat
radiated from Earth's
surface and raising the
~I~=~*~ temperature
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NASA image ISS022-ISS022-E-6678, available from The Gateway to Astronaut Photography of Earth: http://eol.jsc.nasa.gov/

http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/troposphere

4 Humidity

Measurements over land and water
show more water vapor in the air. The
alr feels stickier when it’'s hot, and air
conditioners have to work harder for us
to feel comfortable.
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Public domain image courtesy of Wikimedia Commons: http://commons.wikimedia.org/wiki/File:Om_het_huis_042.jpg


http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/humidity

Alr
Temperature

over Ocean
Thermometers on

ships and floating
buoys show that air
near the ocean’s
surface Is getting

warmer, increasing
Its ability to
evaporate water.

In turn, we see an

Increase in heavy

precipitation events
>oding on '~~~
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Photo by Tiago Fioreze, courtesy of Wikimedia Commons: http://commons.wikimedia.org/wiki/File:Clouds_over_the_Atlantic_Ocean.jpg
This file is licensed under the Creative Commons Attribution-Share Alike 3.0 Unported license.

http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/mat

S
f Air Temperature
over Land

Satellites and
weather stations on
land show that
average air
temperature at the
surface is going up.

Consequently, we
See an increase In
the number of heat
wave events and the

area affected This sign in P_aris gave a phone number people
could call to find out if their loved ones were
Ight. among the victims who died during a heat wave

there in 2003.
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A heat wave in July of 2003 resulted in more than 3,000 deaths in France.
Photo by Sebjarod, courtesy of Wikimedia Commons: http://commons.wikimedia.org/wiki/File:Affiche_canicule_Paris_plstaugustin_27082003.JPG
This file is licensed under the Creative Commons Attribution-Share Alike 3.0 Unported license.

http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/land

4 Ocean Heat Content

Temperature sensors on
buoys and in “floats” that
move up and down through
the ocean show an
Increase in the heat energy
stored in the top half-mile of
ocean water.

Warming causes water to
expand, raising global sea
level. Higher water
temperatures can also
affect marine ecosystems,
disrupting fisheries and the

who depend L
Data Back
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An ocean float shortly before recovery by the Japanese coastguard vessel Takuyo. Credits: Argo JAMSTEC 
For more information on Argo floats, see http://www.argo.ucsd.edu/


http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/ohc

‘ Glaciers

Historical paintings,
photographs, and
other long-term
records show that
most mountain
glaciers are melting
away.

People who depend
on water from melting
glaciers for their living
needs, crops, and
livestock are facing

al shorta
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Top photo by William O. Field, 1941  Bottom photo by Bruce F. Molnia, 2004
Courtesy of NSIDC Glacier Photo Collection: http://nsidc.org/data/glacier_photo/

http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/glacier

L4

Satellite images show that the area_of land
covered by snow during spring in the
Northern Hemisphere is getting smaller.

Snow is melting earlier, changing when and
how much water is available for nature and
people. Back
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Photo by Wing-chi Poon, Courtesy of Wikimedia Commons, http://commons.wikimedia.org/wiki/File:Melting_Gaylor_Lake.jpg
This file is licensed under the Creative Commons Attribution-Share Alike 3.0 Unported license.

http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/snow

f Global Sea Level

Tide gauges and
satellites that
measure the distance
from their orbit to the
ocean’s surface both
show that global sea
level is getting higher.

Rising waters
threaten ecosystems,
freshwater supplies,
and human
developments along
coasts.

Data Back

Future Sea Level (simulated)
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Graph of sea level trend in Charleston, South Carolina
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8665530%20Charleston,%20SC

Simulated view of sea level rise in Charleston, South Carolina. Courtesy of Digital Coast, NOAA Coastal Services Center.
For more info on Can Vis, see http://www.csc.noaa.gov/digitalcoast/tools/canvis/

http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/sealevel

Sea Surface
Temperatur

e

Satellite sensors and
thermometers on ships
and buoys show that the
temperature of water at
the ocean’s surface Is
rising.

Warm surface waters can
damage coral reefs,
reducing opportunities for
fishing and tourism, and
leave coasts vulnerable
tn starm surges and

Data . Back
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Photo by Mikhail Rogov; courtesy of Wikimedia Commons: http://commons.wikimedia.org/wiki/File:Coral_reef_in_Ras_Muhammad_nature_park_(Iolanda_reef).jpg
Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free Documentation License

http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/sst

September 1979

September 2003

‘ Arctic Sea Ice

Satellite images show
that the area covered by
sea ice in the Arctic is
getting smaller.

While a decrease in sea
Ice may open new
shipping routes and
provide easier access to
natural resources, it may
also introduce concerns
related to national
security and invasive

p I
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Images courtesy of NASA Earth Observatory: http://earthobservatory.nasa.gov/IOTD/view.php?id=3900

http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009-time-series/arctic_seaice

Mitigation
Reducing greenhouse gas
emissions or removing
carbon dioxide from the
atmosphere can lessen the

severity of climate change
Impacts

Reducing
atmospheric CO,

carbon dioxide

time

Click graph for examples

Adaptation

Taking action to minimize
vulnerabillity to climate
change impacts can smooth
our transition to a warmer
world

Click image for examples
Back
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Seawall photo, courtesy of Wikimedia Commons, is in the public domain. http://en.wikipedia.org/wiki/File:Seawallventnor.jpg

Another thing we can do: Learn more. Check out what climate scientists have learned and make your own decision about what it means for the future. Discuss climate with your friends, family, and co-workers. 


Mitigation — Reducing CO,

e Develop new habits to
eliminate wasted
energy

e Switch to carbon-free
energy sources such
as solar and wind

Plant new trees to
Increase the amount of
CO, taken up by
forests
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All images from iStockphoto.com



Adaptation —
Anticipating and adjusting
to new conditions

e > What changes
dre comins: do we need to
make?

e Protect habitat or structures
threatened by sea level rise

 Develop plans to ensure
adequate water supplies

e Plant different crops

M = « Develop new businesses
Assessing a region’s ability to
handle runoff from heavier
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Photo courtesy Midge Eliassen.
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Interactive PowerPoint Presentation prepared by NOAA Climate
Program Office. Credits for images appear in the Notes section of each
slide.

All comparative statements in the presentation refer to trends
measured over a minimum of 30 years.

Educators are free to share this file in electronic or print form.
Press Escape key to end presentation


http://www1.ncdc.noaa.gov/pub/data/cmb/bams-sotc/2009/bams-sotc-2009-chapter2-global-climate-lo-rez.pdf
http://www.ncdc.noaa.gov/bams-state-of-the-climate/2009.php
http://globalchange.gov/publications/reports/scientific-assessments/us-impacts
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