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“Climate change is the most 
severe problem that we are 
facing today.”

Sir David King 
Chief Scientist for the UK Government

January 2004

Photo © The Age, Melbourne.  All rights reserved
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“Global warming is a brutal  
and urgent reality...the 
greatest threat hanging 
over the future of mankind.”

Jacques Chirac 

“…A great nation like the United 
States has the duty to not 
obstruct the fight against 
global warming but, on the 
contrary, to head this struggle 
because what is at stake is the 
future of all humanity.”

French President-Elect Nicolas Sarkozy
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“No other single issue 
presents such a clear and 
present danger to the 
future welfare of the 
world’s poor.”

Christian Aid
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I. The 
Compelling 
Science of 
Global 
Warming 

II. Key Impacts

III. The Role of 
Transportation

IV. What We Can 
Do

magazine covers 
courtesy of Chris RoseG
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Solar energy 
passes through

Radiant 
heat is 
trapped

Greenhouse 
gases in 
atmosphere
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The “Greenhouse gases”
(e.g., carbon dioxide, methane, 
nitrous oxide, CFC’s) trap heat 
in the earth’s atmosphere. 
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Diagrams © Jennifer Allen

Diagrams:  Jennifer Allen
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Burning carbon-containing fossil fuels 
produces carbon dioxide.

(Combustion)

C + O2 CO2
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Source: ACIA 2004
Jennifer Allen graphic
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� Humans have 
increased carbon 
dioxide (CO2) in the 
atmosphere by 

more than 35%
since the Industrial 
Revolution.                    
(National Oceanic and 
Atmospheric Administration 
2006) 

� The most carbon 
dioxide in 650,000 
years. (IPCC 2007) 
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Greenhouse gases cause the earth to heat up the same 
way that a person sleeping under a thick blanket in the 
summertime is too hot…or wearing a parka that is too 
thick.

Our atmospheric “blanket” or “parka” is over 35% “thicker”.

Thick blanket traps too much heat.Thinner blanket is “just right”.
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� “Warming of 
the climate 
system is 
UNEQUIVOCAL”
(IPCC 2007)

� Top 11 warmest 
years on record 
have all occurred 
in the last 12 
years.
(IPCC 2007)

� 2006 warmest 
year on record in 
continental US. 
(NOAA 1/07)

.
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“There is an international scientific consensus 
that most of the warming observed over the last  
50 years is attributable to human causes .”

Arctic Climate Impact Assessment
(ACIA) 2004 

“There is an international scientific consensus 
that most of the warming observed over the last  
50 years is attributable to human causes .”

Arctic Climate Impact Assessment
(ACIA) 2004 
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“Most of the observed increase in globally averaged temperatures since 
the mid-20th century is very likely [90%] due to the observed increase in 
anthropogenic greenhouse gas concentrations.” IPCC WGI Fourth Assessment Report
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� What contributes to global warming?

� Answer: Primarily CO2
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“Recognizing the risk of climate change, we are 
taking actions to improve efficiency and reduce 
greenhouse gas emissions in our operations.”

Exxon Mobil
December 2006

“When 98% of scientists agree, who is Shell to 
say, ‘let’s debate the science’ [about global 
warming]?” Shell Oil   

November 2006

“We believe that the science is quite compelling 
and that climate change is certainly attributed to 
human activity and to the substantial use of 
fossil fuels.”

ConocoPhillips
April 2007
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Chapman and Walsh, 2004

In past 50 years,

Alaska:
Temperatures have
increased

• 4oF overall
(National Assessment Synthesis 
Team)

Worldwide:
Temperatures have
increased 
• Slightly more 

than1oF
(IPCC 2007)

Surface Air Temperature Trends 1942-2003
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Chapman and Walsh, 2004



Source ACIA, 2004
Jennifer Allen Animation

� An area twice the  
size of Texas has 
melted away since 
1979 (over 20% 

decrease). (National 
Snow and Ice Data Center 
2005)

� Ice 40% thinner.
(Rothrock,D.A, et al. 1999)

� Ice only 6 – 9 feet
thick at North Pole
(NOAA FAQ 2007).
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Source: NSIDC, 2005

ARCTIC SEA ICE AREA
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Amstrup et al., Polar Biology - accepted March 27, 2006 © Springer-Verlag 2006

Photos courtesy of Steven Amstrup, USGS
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“Climate change  
is occurring faster 
than people can 
adapt. [It] is 
strongly affecting 
people in many 
communities, in 
some cases 
threatening their 
cultural survival.”
(ACIA 2004)

Photo courtesy of Alaska Conservation Foundation

Photo © Alaska Division of Tourism Photo © Alaska Division of Tourism
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� Protozoan parasite 

Icthyophonus never found in 
Yukon salmon before 1985.

� Today, up to 45% of the 
Yukon’s Chinook salmon are 
infected. (Kocan et al. 2004)

� Infection is causing wastage, 
reduced returns to spawning  
grounds, and mortality.R
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Yukon River: Water Temperature

Courtesy of 
Dr. R. Kocan

Photo: Armed Forces Institute of Pathology
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Study Area 
% Decrease in 

Number of Ponds
% Decrease in 
Area of Ponds

Copper River Basin
Minto Flats SGR
Innoko Flats NWR
Yukon Flats NWR

54 %
36 %
30 %
10 %

28 %
25 %
31 %
18 %

Disappearance of Ponds since 1950’s (Riordan, et al. 2006)
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Based on Inventory of 10,000 closed-basin ponds
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Army Corps of Engineers, April 2006 Report
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Costs of Future 
Erosion Protection

Cost to 
Relocate

How Long Does The 
Community Have

Kivalina                15,000,000           $ 95 – 125  million         10 – 15 years 
Newtok                 90,000,000           $ 80 – 130  million         10 – 15 years 
Shishmaref           16,000,000           $100 – 200  million        10 – 15 years
Bethel                  $5,000,000                     N/A      > 100 years 
Dillingham            10,000,000                     N/A        > 100 years 
Kaktovik               40,000,000           $ 20 – 40  million            > 100 years 
Unalakleet 30,000,000                    N/A                   > 100 years 
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ACIA 2004
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Florida Areas Subject to Inundation
With a 100 cm Sea Level Rise

� Massive extinctions (over 1 million 
species threatened with extinction)
(Dr. Chris Thomas and Nature 2004)

� Ocean acidification

� Hurricane, drought, weather

� Increase in human death and 
disease

� Coral reef destruction

� Coastal inundation Harlequin frog

Photo © Robert Puschendorf All rights reservedG
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ACIA 2004
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CO2 + H20      HCO3
- + H+

Water becomes 
more acidic.

(ACID)

Remains in the 
atmosphere 
(greenhouse gas)

Dissolves in 
sea water

CO2

CO2

Over the last 200 years, about 50% of all CO2 produced on 
earth has been absorbed by the ocean.
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(Royal Society 6/05 )
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� Since 1850, 
ocean pH has 
decreased by 
about 0.1 unit 
(30% increase in 
acidity). (Royal Society 
2006)

� At present rate  
of CO2 emission, 
acidity predicted 
to increase by     
0.4 units pH (3-
fold increase in H 
ions) by 2100. 

� Carbonate ion 
concentrations 
decrease.

Feely, Sabine and Fabry, 2006

Historical and Projected pH and Dissolved CO2

pH

Dissolved 
CO2

Lower pH = MORE ACID

1850 2000 2100



)������
��)������
��
Inundation from Four Meter Sea Level Rise (or, 1m rise + 3m storm surge)

Weiss and Overpeck, 2006

Active Transportation option: Swimming???
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“We know the science,          
we see the threat posed   
by changes in our climate,      
and we know the time for 
action is now.”

Governor Arnold Schwarzenegger
R-California

Things are getting desperate enough now that 
we need to throw away our conservatism and 
just act.”
Dr. Terry Chapin University of Alaska – Fairbanks
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Transportation
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� Motor vehicle emissions represent 31 percent of total carbon dioxide and 49 
percent of nitrogen oxides released in the U.S. (The Green Commuter, a publication of the Clean 
Air Council) 
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Transportation. The Big 3: 

1) Reduce vehicle use through 
urban planning, trails, mass 
transportation and other land 
use and transportation policies 
(0.2 Gt); 2) Improve Vehicle 
Efficiency; 3) De-carbonize Fuels

“Support smart Transit planning 
that prioritizes public 
transportation, biking and walking”
(Design to Win 8/07)

If one million people replaced a 
five-mile car tip once a week with a 
bike ride or walk, CO2 emissions 
would be reduced by 100,000 
tons/year 
(www.activetransporation.org)
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� “Congress Needs to Enact 

Legislation as Quickly as Possible”

� “Congress should specify an 
emission target zone aimed at 
reducing emissions by 60% to 80% 
from current levels by 2050.”

� “In our view, the climate change 
challenge, like other challenges our 
country has confronted in the past, 
will create more economic 
opportunities than risks for the U.S. 
economy.”
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The consequences of global warming will 
be as local as our neighborhoods, and as 
broad as our entire planet. So too must our 
solutions be both local and global. Speaker 
Nancy Pelosi

Legislation Update:

The Lieberman-Warner America’s 
Climate Security Act of 2007

The Bingaman-Sanders Low Carbon 
Economy Act of 2007

The Sanders-Boxer Global Warming 
Pollution Reduction Act



G
lo

ba
l W

ar
m

in
g:

 T
he

 G
re

at
es

t T
hr

ea
t ©

20
06

 D
eb

or
ah

 L
. W

ill
ia

m
s

�������
���
	�
��	�������
���
	�
��	

Arctic Ocean could be ice free in summer by 2040
(U.S National Center for Atmospheric Research 2006).

“Our research indicates that society can still                   
minimize the impacts on Arctic ice.”
Dr. Marika Holland, National Center for Atmospheric Research

2000 2040



Thank YouThank You

Deborah L. Williams
Alaska Conservation Solutions
dlwilliams@gci.net

Deborah L. Williams
Alaska Conservation Solutions
dlwilliams@gci.net
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www.alaskaconservationsolutions.com

Please walk or ride your bike to help save the Arct ic Ice Cap


