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MORE EXTREME P
WEATHER:

» Droughts -
and wild fires I

* Floods and
landslides

« High winds

 Heat waves

1970-1999 average &

September 2005 ¢

The Arctic

floating sea ice

Kol that remained in
: September 2007

The first hurricane in the South Atlantic Ocean,
off Brazil, occurred in 20_04 (note clockwise rotation)
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NONLINEAR:

As the wind
speed increases
20%, from 50

mph to 60 mph,
the damage

goes up not
20% but 500%.

Changes in climate are already causing harm
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There's a consistent 50-year upward trend in every region except Oceania.

Harm is already occurring (continued)

Major wildfires by decade, 1950-2000
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The trend has been sharply upward everywhere.
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A Western US Forest Wildfires and Spring-Summer Temperature
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Have we seen

20 century
climate?

changes in PNW
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PNW Temperature Trends by Station

Temperature trends (°C per century), since 1920

Average annual
temperature increased
+1.5°F in the PNW
during the 20th century

* Almost every
station shows
warming

- Extreme cold
conditions have
become rarer

* Low temperatures
rose faster than
high temperatures
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Cooler Warmer

+ Most PNW stations Sy

+ Numerous sites in

+ Similar trends seen

Trends in Snow Water Equivalent

Relative trend in Apr | snow water equivalent, 1950-2000

show a decline in
snhow water
equivalent
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Cascades with 30 to
60% declines

throughout western US
73% of stations show a
decline in April 1 SWE
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Trends in Timing of Spring Runoff

Peak in spring >
runoff moving 5/
earlier into spring

throughout western , &8

US and Canada *”:";J:/&

+ Advances of 10-30 days 7~
between 1948-2000
Greatest trends in PNW,
Canada, and AK
>30% of trends are
statistically significant at
the 90% level, especially in
the PNW

. 20 days earlier

20 days later

Impacts on PNW Hydropower

 Increased winter generation due to higher
stream flows (but lower demand since warmer )

* Reduced summer generation due to lower stream
flows (but increased demand since warmer)
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Out in Spring 2008

Can read PDF chapter
files at
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What's underwater
after a rise in sea
level of 6 meters
(20 feet, a two-
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This is what happened
125,000 years ago when /
Greenland warmed as muchas =

it will when global warming
reaches 1.6° C/3° F.

Atlantic Ocean R
FLORIDA

veomA USA: Northeast Think 15 million climate refugees.

USA: Florida




The RED areas
show the land
covered by a
6m/20ft rise in
sea level, what
is expected

from the
3°C/5°F
temperature
rise this
century.
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1000 [ €O2 resulting from Business As Usual
ppm f emissions scenario. With carbon cycle
L feedbacks in the model, CO2 reaches
800 [ 1000 ppm in 2100.

Most models (line is 2007 IPCC)
L so far do not yet include such
600 [ feedbacks from baking the

soil, closing stomata in

leaves, etc., and so reach

only about 700 ppm
(a mere 6°C fever).
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CO2 and Temperature rises are likely to be worse than you've heard so far.

1°C global rise equals about 4°F rise over land
Projected Impacts of Climate Change  from Sir Nick Stern, 2006
Global temperature change (relative to pre-industrial)
oc 1°c 2’c 3°c ac 5°C

Food Falling crop yields in many areas, particularly
developing regions -

Possible rising | Falling yields in
some high latitude reg developed regions.

Water ; Significant decreases
jm!” availability in many m
o o Mediteranean and
supplies
several areas

Ecosystems
Extensive Dan Rising number of species face extint
fo Coral
Extreme b
Weather Rising intensity of storms, forest fires, droughts, i

Events
Risk of Abrupt and
Major Irreversible
Changes

Sea level rise
threatens major

Increasing risk of dangerous
abrupt, large-scale shifls in




The Amazon is drying & burning under the influence of
defores'm‘hon & cllmaTe change mduced drough't

How to rearrange atmospheric

circulation in only a few months
All it takes is a big El Niio

Alfantic
Ocoar

El Nifio (warm) 1982-83 1997-98
+2.0° ‘ ‘
Jigl ‘ u e - ‘ JLA ‘AA
" Double-
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La Nifia (cool central Pacific Ocean) and big R
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Nepstad et al., Forest Ecology & Management 154, 2001

Megawatt hours s s -
per persen Electricity used per person in the [~ Unitod States|

seven most populated states Cosia |~e=cCalifornia |

7,000

N . California has long taken environmental
E g 4,000 _ o issues more seriously than the United States
w L KWh as a whole. They have held electricity

I per use per person down to 1970s amounts (and
Y S person] " saved $1,000 per family annually) while the rest
g E. of the U.S. has doubled consumption per person.
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Need to increase 133X solar 0.06%

66X wind 0.12%
22X geothermal 0.36%
to equal a

nuclear-sized slice hydroelectric 2.7%
(Hydra ig full )
{Biomass may not
be corbon neutrel.)

biomass 2.82%

Five more nuclear-sized
slices would cut
fossil fuels CLEAR

by half 8%

OIL
40%

U.S. energy (all uses): Where it comes from

Hot Rock Energy
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Fractured granite
zone through which .
water is circulated fo

pick up heat. N

e 7 Typical depth
.'/, 3 to 5 km to reach
S N 7o granite that is 200°C
X A (about 400°F)

Three technologies, in combination, could

solve the 2020 part of the problem.

1. Plug-in hybrid vehicles so daily commute was
entirely from the electrical grid. Retire most
supertankers.

2. Start building enough nuclear or geothermal

power plants to retire most coal trains.

3. Subsidize DC power transmission lines to
countries apt to modernize using their own
coal or oil.

DO THIS WORLDWIDE, and emissions growth
will stop by 2020 and limit Earth's fever to
2°C. (= 4°C in the interior = 8°F)

Business As Usual
use of fossil fuels
results in a warming

Carbon emissions

in gigastonnes per year

15 of 6°C / 11°F.

10 This decline in emissions,
starting in 2040, still
warms us by 3°C / 5°F.

5 If we reverse growth in
carbon before 2020, it
keeps us below 2°C and

0 avoids 3°C catastrophes.

2000 2020 2040 2060 2080 2100




New carbon/yr

30 - The public interest

o requires doing today

20 1 Climate those things that men
of intelligence and

Restoration

10 4
2020 turnaround
to avoid 3°C fever

goodwill would wish, five
or ten years hence, had

0 B T T T T 1
1900 1950 2000 050 2100 been done.
- Edmund Burke
-10 1 Start to sink
P accumulated
gg;fwi:‘:gkéng/yr carbon since 1750
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Edvard Munch, The Scream




