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How global warm
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Fossil fuels: stored carbon
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Temperatures are rising
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2005 Surface Temperature Anomaly

http://data.giss.nasa.gov/gistemp/2005/



Carbon deficit spending—Do
the math

A | Carb Debt
e Energy carbon e rowth

emissions in year

2000 = 6.3 billion
metric tons

e Removal to oceans
soils, trees = 3.1
billion metric tons

e Net buildup in air =

]

Carbon Carbon Carbon

3.2 billion metric In Out  Debt
tons
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Investments today drive
Impacts tomorrow

e Investments drive emissions

e Emissions drive concentrations

e Concentrations drive temperature
forcing

e Forcing drives impacts



New coal build by decade
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O | 2003-2010 2011-2020 2021-2030
O Other Developing 43 90 128
O India 16 48 79
B China 150 168 226
O Transition 1 11 19
B OECD 12 184 218
2 Incremental new coal capacity by decade

Source: IEA, WEO 2004



New coal plant emissions
equal all historic coal CO,

27% _Of_
143 145 budget for
450 ppm
-150
-100
GtC
-50
0
1751-2000 New Coal Plants
Total Coal Lifetime Emissions

Billion tonnes Carbon

Source: ORNL, CDIAC; IEA, WEO 2004
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Melting arctic ice

NORTH
POLE

Since 1979, more than
0% of the Polar Ice Cap

w

SUMMER ARCTIC SEA
ICE BOUNDARY IN 1979

Photo NASA © NRDC 200511
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Melting glaciers & ice sheets
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Rising sea levels

Beach erosion

Everglades
inundation

Saltwater
Intrusion

Storm surge

aaaaa

Areas shown in red are
subject to inundation after
a 1-meter rise in sea level

Sowrce: Elevalions from USGS data |
Mwmm%tm S "4‘\"
e \
Key West ,
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Declining snowpack

Decreases Incraase
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Mt. Hood Oregon, August 1984. © Gary Braasch

Mt Hood Oregon, late summer 2002, & Gary Braasch

Source: P. Mote, U. of Washington 18
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Stronger hurricanes

o9t mm Atlantic + W. Pacific PDI
= = Annual mean HadISST, 30° S-30° N

0.8F

1950 1960 1970 1980 1990 2000 2010
Year

Source: Kerry Emanuel, Nature 436,
686-688 (4 August 2005)
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Solutions
The Big Players:

e Energy Efficiency
e Renewable Energy

e CO, Capture & Geologic Storage

RDC
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Cutting U.S. emissions in half

1970 1990 2010 2030 2050

NRDC After Pacala and Socolow, 2004; ARI CarBen3 Spreadsheet 21
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Cutting U.S. emissions in half

2.5 O Energy end-use
efficiency

1970 1990 2010 2030 2050

NRDC After Pacala and Socolow, 2004; ARI CarBen3 Spreadsheet 22
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Cutting U.S. emissions in half
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Cutting U.S. emissions in half

3 _
2.6
2.5 - O Energy end-use
efficiency
2 - Vehicle and transportation
efficiency
O
wid _
&5 1.5
E Renewables

1970 1990 2010 2030 2050

NRDC After Pacala and Socolow, 2004; ARI CarBen3 Spreadsheet 24

}3 DEFENSE



* Google Earth Pro

File Edit
. g
v )
v ]
i T
A9
. L
Montana g A ﬁ
a » = Montr,
v ¢ !
i 20 =
-T i3
o
| \ Totonto NewiYork
a.- =
) ) B
Milwaukee J -
CIR & S
4 ; Dafroit~ 3
Chigago PentaiNetan
Greenland ’ A - 4 Philadelphia P ]
= = - Baltimore
» (15 Sea Level ilines : P Bl
Y = = Columbus e Y

VDQ Green Bu .| Google HQ \s'. e
» (12 Green Bu San Jose
«[ ] Wind Power

Indianapolis: B
Frangisco's B

&y

Kansas

7

Nashville:

.

Lot Ange

Charlotte

Oklahoma

New Mexico. Oklahoma City

San Disgo

DS»IIEH?EI| FortWorth

Texas BI- Jacksonville

» (153 Alternative Fuels i

D@ Toyota Tsutsumi Plant (Prius assembled) ) y - B Austin
» (15 BioGems % 2
[I*S Temporary Places

Houston @

' 'San-Antonio. @

> Layers

® <250

nal Geographic Magazine
Feature Articles & Photographs

D‘ Sights & Sounds

[]* Africa Megaflyover

[]& Live WildCam
»[] B Google Earth Community S
»[] 3 Community Showcase

[ & Google Earth Community (Unranked)

&3 E odging I ¥4 Din

© 2006 MDA EarthSat

Polinter 30°17:02.40° N/ 121700'20.20° W o ! ¢ % Streaming |[|[1l]1]]_100% 7 Eye all 2896/23/mi

(S]

Installed wind capacity

NRDC by state

THE EARTHS BEST DEFENSE



= Google

Pro

File Edit Wiew add Tools Help:

Local SearchDirections

P e
» DD Sea Ice Extent
Satellite data provide the best means of obsering sea ice
coverage and variability. A wariety of remote sensing
» (1 Greenland
13 DD Sea Level Rise
VDQ Green Buil
» (12 Green Buildings
'D@ Wind Power
» (153 Current Wind Generating Capacity by State
D@ Wind Capacity Legend
Q United States Annual Average Wind Power
The wind resource is expressed in terms of wind power
classes, ranging from class 1 (the lowest) to class 7 ithe
@ Wind Resources Legend
[® san Gorgonio Pass Wind Array
D@ Altamont Pass Wind Farm
[1© Tehachapi Wind Farm
» (15 Biofuels
2 D§ 30 Million Acres (about 47,000 square miles)
» DD Alternative Fuels
e Toyota Tsutsumi Plant (Prius assembled)
13 DB BioGems
[I*S Temporary Places

Google HQ r

emEE: -|(5)(3) ' i

L] fange
- Layers | T
oris
] 118143
- Layers e

.
B terrain

«[_] @ National Geographic Magazine
[ Feature Articles & Photographs
D‘ Sights & Sounds
[]* Africa Megaflyover
[]& Live WildCam

»[] B Google Earth Community

»[] 3 Community Showcase

[ & Google Earth Community (Unranked)

»[_] & Dining

[] k= Lodging
] 21 Banks/ATMs
[ %7 BarsiClubs

Polinter 36°35:09.47" N| 95°25'05.12° W
I~ o= Lodging I ¥ Dining
" @ Roads W [ Borders
v 5 Terain I Buildings

M Jacksonville
)

. /]
Eye all 2896/23/mig

Wind potential

L3

NRDC

THE EARTHS BEST DEFENSE

Battelle Wind Energy Resource Atlas:
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Cutting U.S. emissions in half
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Energy efficiency:
cuts 600 MtC

e Reduce 2050 electricity demand by 25%
— Motors and controls
- Lighting
— Refrigeration

e Reduce building & industry direct fuel use
by 40% in 2050
— Green building design
— Industrial processes
— Combined heat and power

EDDC 29



Transport efficiency:
cuts 475 MtC

e Passenger vehicles

— 2050 fleet averages 54 mpg, not 24 mpg
e Hybrids
e Fuel cells
e Conventional vehicle improvements

e Other transport efficiency
— Trucks average 13 mpg, not 7 mpg
— Aircraft average 105 smpg, not 80 smpg
- Smart growth reduces travel by 10%

30



Renewable energy:
cuts 325 MtC

e Wind
- 30% of electricity generation
— Requires 300,000 2 MW turbines
- Land area of 25 million acres, multiple use

e Biofuels
- 40 billion gallons

— 30 million acres growing 12 tons
biomass/acre

— Area equal to Conservation Reserve set
aside

31
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CO, capture and storage:
cuts 325 MtC

e Equip 180 GW of coal with CCS
- 25 x current CO, use for EOR
- 4 x current natural gas buffer storage flows
e Additional CCS at other stationary
sources
— Large industrial facilities
— Natural gas production

33



Cleaning up electricity
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Cleaning up vehicles
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Cutting U.S. emissions in half
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Biggest CO, emitters 2000-2025

B USA
B China

O West Europe

B Russia

= - |DIndia 1
OJapan
O Other
4%
’ 4% .
NRDC | . Y
Cumulative CO2 Emissions 2000-2025, ys EIA, IEO 2004
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Warming won't wait. Will we?

Since 1979, more than
0% of the Polar Ice Cap

SUMMER ARCTIC SEA
ICE BOUNDARY IN 1979
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DOMNATE AND HELP SAVE THE PLANET TAKE ACTION SUBSCRIBE

Accelerated climate change may seem like a remote concern to most Floridians, but in fact,
global warming threatens the beautiful coastal communities and tourist-driven prosperity the
state is known for. This October 2001 NREDC report finds that global warming in Florida will
lead to coastal floods, saltwater contamination of underground drinking water supplies, rmore
freguent wildfires, declining crop yields, and severe deterioration of the state's unigue
Everglades and coral-reef ecosystems. While the worst effects won't come for several
decades, the report makes it clear that state officials should begin preparing now and reduce
the pollution that causes global warming.
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California leads the nation
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Efficiency: a critical resource

45,000

~ 15% of Annual Electricity Use in California in 2003 \
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