Climate Change
Issues and Overview

Mary M. Matthews




What is Climate Change?

“In the past, everyone
talked about the
weather...

Now everyone talks about
how the weather was, in
the past...”
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What is Climate Change?

Climate

CHANGE

e more SEVERE weather events
e more FREQUENT severe weather events
e And CHANGING CLIMATES
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What is Climate Change?

1) It is a change in basic weather patterns and
ambient weather conditions, globally and locally.
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Broken lines outlines areas that were cooler than seasonal norms; solid lines outline areas that were warmer

than seasonal norms. Each contour represents one degree Celsius, starting at -0.5 and +0.5 degrees C.
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Empowered lives.
Resilient nations.

http://www.bbc.co.uk/blogs/paulhudson/2010/02/unusual-winter-weather-pattern.shtml
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What is Climate Change?

2) It is driven by a rise in global temperature.

Global Temperatures, 1880 to 2005
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What is Climate Change?

3) Global temperature is rising because the natural
concentration of GHGs (mainly CO,) in the
atmosphere is out of balance.
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What is Climate Change?

1000 Years of Changes in Carbon Emissions, 3) Global temperature is
€O, Concentrations and Temperature ..

rising because the
natural concentration
of GHGs (mainly CO,)
in the atmosphere is
out of balance.

2 (G C)
7 per year

This 1000-year record tracks the rise in
carbon emissions due to human activities
(fossil fued burning and land clearing) and
the subsequent increase In atmospheric
carbon dioxade concentrations, and alr
. temperatures. The earlier parts of this
Northern Hemisphere temperature recon-
*u struction are derived from historical data,
tree rings, and corals, while the later parts
were directly measured. Measurements of
carvon dioode (CO4) in air bubbles trapped
in ice cores form the eadlier pan of the
- (0, record. direct atmospherk: measure-
A, S ments of 0O, concentration began in 1957,
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http://transitionbarrie.org/climate-change/ ol




What is Climate Change?

4) Concentration of GHGs is out of balance because
we put too many GHGs into our air.

escaping radiation

http://www.myclimatechange.net/default.aspx?Page=Article&Subjectld=14&cat=1&sub=1



What is Climate Change?

4) Concentration of GHGs is out of balance because
we put too many GHGs into our air.

Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes Less heat escapes

into spa(e’ r’ into space




What is Climate Change?

Driven by a rise in global temperatures, causing:

global changes in weather causing: regional and local
rise in temperature

1000 Years of Changes in Carbon Emissions,
€0, Concentrations and Temperature
(ppm)

Global Warming Predictions

2070-2100 Prediction
vs. 1960-1990
Average
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http://www.bluemarble4us.com/Global_Warming_Predictions_Map.jpg



What is Climate Change?

Driven by a rise in global temperatures, causing:

\7 . .
*%* global changes in weather causing:

. regional and local rise in temperature causing:

v higher evapotranspiration rates

Global Warming Predictions
2070-2100 Prediction

vs. 1960-1990 - L : FIeC
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Vhat is evapotranspiration?

Halley ng, NASA GFSC

Resilient nations.
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What is Climate Change?

Driven by a rise in global temperatures, causing:

higher evapotranspiration rates causing:

What is evapotranspiration?

spiration E<RIGHON

5~ Evaporation

Hailey King, NASA



What is Climate Change?

Driven by a rise in global temperatures, causing:

regional and local change in rainfall patterns

Precipitation Change (percent)
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What is Climate Change?

Driven by a rise in global temperatures, causing:

regional and local change in rainfall patterns




What is Climate Change?

/ Driven by a rise in global temperatures, causing:

regional and local change in rainfall patterns causing
frequency and intensity of extreme weather causing:




Direct Impacts of Climate Change

Change in temperature

most areas show a marked increase

Global Warming Predictions

2070-2100 Prediction
vs. 1960-1990

Average

Based on HadCM3

Ll L L\
1 1

1

7 3 4 5 6 7
Temperature Increase (°C)

http://www.bluemarble4us.com/Global_Warming_Predictions_Map.jpg




Direct Impacts of Climate Change

Change in temperature

* most crop types stressed — lower yield
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Direct Impacts of Climate Change

Change in temperature

* change in vegetation to warmer climate species

Very Low  Low Medium High  Very High
[ |

Ecosystem Vulnerability to Climate Change
Gonzalez et al 2010

nature.berkeley.edu



Direct Impacts of Climate Change

Change in temperature

 water temperatures increase changing habitat conditions
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Change in rainfall patterns

e decrease in mean
rainfall in dry areas

e small increase in mean
rainfall in temperate /
wet areas

* |ncrease in extreme
weather (storms)

* tornados and
hurricanes

* intense rain / flash
floods
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Direct Impacts of Climate Change
Melting glaciers

Mountain Glacier Changes Since 1970
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Sea level rise
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te Change Matter?
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Why does Cl

Reduced food security
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Empowered lives.
Resilient nations.
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Why does Climate Change Matter?

Lower water availability
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Figure TS.5. lllustrative map of future climate change impacts on freshwater which are a threat to the sustainable development of the affected
. o

Background shows ensemble mean change of annual runoff, in percent, between the present (1981-2000) and 2081-2100 for the £
issions scenario; blue denotes increased runoff, red denotes decreased runoff. Underlying map from Nohara et al. (2006) [F3.8]. *
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Direct Impacts of Climate Change
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Empowered lives. QEf http://1.bp.blogspot.com/_twBfhkWn4J8/TKH5hdzs5KI/AAAAAAAAABQ/ITY _pAsOByk/s1600/Climate-Change-Affects-Us-All.jpg

Resilient nations.




Dark Green: Annex | & Il Ratified

Brown: Not ratified
Dark Brown: Withdrawn

Kyoto Protocol vs. Montreal Protocol
Climate Change vs. Ozone
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Climate Change Adaptation

Policy of “No Regrets”

“Adaptation actions should prioritize those
interventions which are beneficial even
without climate change.”
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Climate Change
Issues and Overview

THANK YOU!




