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Wall Art:

cave art sites
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DAWN OF ART:
THE CHAUVET CAVE

Jest Known Paintings in the World

FENIN

35,000 years old (earfier in Asia???)
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Up from the apes
- Common ancestor 7,000,000 years ago
- Upright posture, loss of big canines

- Toolmaking, bigger brain 2,500,000 yr
ago, look like us.

“think like us.”

The evolution of intelligence
in the last ice age

| I Out of Africa

behaviorally modern
=34 warm-and-wet
- MEE—— A ———m————————— -

P -38}
0
Pr‘i:r‘ 42
warm
period Cool-dry-windy-dusty
100,000 years ago 60,000 40,000 20,000 Now
The "creative explosion” occurred during a
series of abrupt climate flips. g
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0 0 8,000 — 7,000 '4C years ago 5,000 4C years ago
What it takes to finally settle down. el i S
B Medterranean scru b B Montane res | Medierranean scrub B Montane rest

Table 2 Four agricultural societies developed independently
Location Species Development
i P desert
Levant Wheat, barley. chickpeas, flax, sheep, goats ~ ~ 9,000 ybp l d
. . ] 0 51
China ' R‘u_e. millet, pigs, silkworms by 3“?“” ybp grassiands gr'GSSIGndS
Mesoamerica Corn, beans, squash, turkey by 5,500 ybp ,
Andes and Amazonia  Potato, maniﬁoc. guinea pig, llama by 5.500 ybp ’
@ Springer Bl creme deson B Extrome cosort ‘
Semidesert Semideser
Grasslands Grasshinds
Savanna (a few trees) Savanna (a few trees)
L Scrub Scrub
Joan Feynman - Alexander Ruzmaikin "y 3
“Climate stability and the development of agricultural societies.” Washatizeensien) TN peckmarencen®? N
Climatic Change (2007) 84:295-311 DOI 10.1007/s10584-007-9248-1 SRR st / o /

\ |

Up from the apes

Common ancestior 7,000,000 years ago

= Uprighti postire, loss ot bigicanines
Toolmaking), bigger brain'2,500,000yr

/Homio sapletis; 200,000 ago), lookiike us;

Eine tiools) arts
50,000years ago (last <15

About 5,200 years ago, the Sahara lost
monsoon rainfall and, over several centuries,
lost its grass and grazing animals.

This was the stimulus for the great irrigation
civilizations and the need for tax accountants.
(That's how writing began, 3200 BCE).

Agriculture, settlements 10,000 years

Irrigation, taxes, writing, cities, armies
5,000 years ago (last <0.1%).

Science in last 500 years (last 1% of last 1%)
Climate science in the last 50 years ©ooo01%). 4
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Albedo: bright clouds, deserts, ice, snow

The Great Use-it-or-lose-it Intelligence Test

1. How Bright the Earth
2. 50 years of climate change already
3. Getting into Hot Water
4. Sea Level Rise
B.C02, CH4 rise, CO2e
6. Fossil Fuel CO2e pie chart
7. Taking CO2 out of circulation
8. The Tortoise & the Hare
9. The Need (and Ability)
to "Turn on a Dime."*

* Agriculture may
darken light-
colored land.

Active Dunes

13% ground cover
on Israeli side

Global-Fever.org WCalvin@U.Washington.edu 3
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Fresh snow reflects 90% back to space.
After surface melt, only 70% reflects.
Therefore the snow absorbs 3x
as much heat the next day.

The same thing happens with dust and soot.

o

Direct heating of the air from soot

8 Each red dot is a fire within a ten-day
period, observed by NASA's Terra
satellite.

February  March April May June July August  September  October ~ November,g Dece
@
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Greening up between Albedo loss
1981-2005 is mostly from global
L. warning
Open ocean
waters absorb
almost ften
times more
solar radiation
floating than sea ice —
. ice a phenomenon
. (winter) known as the
: ice-albedo
feedback.
Red shows
decreases,
mostly loss of
| Bunn et ol EQS 21 August 2007
The Great Use-it-or-lose-it Intelligence Test
1. How Bright the Earth
. 50 years of climate change already
. Getting into Hot Water
. Sea Level Rise
.CO2, CH4 rise, CO2e
. Fossil Fuel CO2e pie chart
. Taking CO2 out of circulation
. The Tortoise & the Hare
. The Need (and Ability) to "Turn on
a dime.” '
4



William H. Calvin, University of Washington

There is already Three at ance
August 2006

MORE EXTREME 22
WEATHER: #

* Heat waves
« 35,000
deaths in

Europe in
2003
* High winds,
because land

warms more
than ocean.

......
!

It is the widening

A

Global-Fever.org WCalvin@U.Washington.edu

More high winds are predicted
as global warming increases.

of the extremes that does
the damage, not the higher averages per se.

NONLINEAR:

As the wind
speed increases
20%, from 50
mph to 60 mph,
the damage

goes up not
20% but 500%.

[6X insurance claims]

Wider extremes in climate get us closer
to flip thresholds.

Sometimes a
mere delay can
produce a flip:

Delay the spring
rains by a
month—and lose
the second crop.
Flip production

to half. Blown-over garbage truck in Bill Gates’
neighborhood of Seattle in 1999

11/29/2007



William H. Calvin, University of Washington

Models More
predicted extreme

more rain More rain

for weather
northern
Europe,

less for Same rain (but wide extremes)
southern -

and with

more

floods and

droughts

for all.

Global drought took a step up

Percent land surface
in drought conditions.

Burke et al 2006, vor: 10.1175/31m5441

1‘590
Climate does jump
from one state
to another.

Global-Fever.org WCalvin@U.Washington.edu

More major floods since 1950

Major floods per decade,
1950-2000

2000

This is not just trouble that is moving

= around.

i Moving in lockstep is climate change.
And sometimes there is a sudden jump.

Areas with Mediterranean

Climates are in drought tr

b & L T
! s T

ouble

éﬂj N
=5
g
comes down dry ) _
AN = v
> LN / N
oo 4 B
{501 J\g@\mmst air r|$‘eS r NDTAT] ‘f-l{fr.:-ﬁ:\:’ |

comes down dry

ok -

The earliest climate models (1980s) predicted a
widening of the fropics by 2100.

It has already occurred.

11/29/2007
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Areas with Mediterranean
Cllma’res are in dr‘ough’r ‘rr'ouble

e
I comes downldry s
CENTEAL) MEETERH e

."/ ) ) 1 CManse st \ -
B ﬁ-. - & —
- T OCEAN =
inelldls hot moist ail - '
~ OCEAN Jow T INDIAN
Ar«‘ RICA ‘A ACE AR
i-n.

CHILE’ ~ CAFE

47
’\4}-
The earliest climate models (19805) predicted a
widening of the tropics by 2100.
It has already occurred.
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Western Australia desert

®

¥

holds water in dry season
RED parched in dry season

| Climate may jump

from one state
To anoTher :

Perth reservoir inflows dropped 50% after 19?‘?.

Dropped to one-third in 1997.

Ranch Fire

7 4 - ‘F:re
(O fober2003)

CALIFORNIA
2007

 LodArigelest

Ammo Fire” % &
in %
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More major wildfires since 1950

Number of events

Major wildfires by decade, 1950-2000 Dutpland by doca

2000

Sourca: Mitennium Ecosystem Assessment

The trend has been sharply upward everywhere.

IPCC report 2007

Will burnt forests re-grow in time? No.

Normally, what is cut down in agriculture,
losing CO2 by fire or decomposition, is
replaced later in the year by new growth
that recaptures an equivalent amount of
COa.

If qClimate may jump pad wood
decompo| from one state tentury to

to another. the air.

And, due to a local peculiarity, the
Amazon will not re-grow at all, stopping at
the savanna stage of plant succession.

Global-Fever.org WCalvin@U.Washington.edu

With drought and heat comes more fire.

A Western US Forest Wildfires and Spring-Summer Temperature

100

Temperature

wildfire frequency
0

Wildfires
1970 1975 1980 1985 1990 1995 2000

The Great Use-it-or-lose-it Intelligence Test

1. How Bright the Earth

2. 50 years of climate change already
3. Getting into Hot Water

4. Sea Level Rise

5. C0O2, CHA4 rise, CO2e

6. Fossil Fuel CO2e pie chart

7. Taking CO2 out of circulation

8. The Tortoise & the Hare

9.

The Need (and Ability) to "Turn on
a dime.”

11/29/2007
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Oceans around the
world are warming

Mt. Pinatubo
sulfates
reflected )

-0.2°C

from Curry et ul (2006)

local average

-0.2°C -

O U ST W BT O U O ey O
1975 1985 1995

2005 o

Corrosive oceans

Ocean acidification from atmospheric CO2

About half of
our fossil fuel
CO2 has been
taken up by the
oceans. That
has made the
oceans more
acidic and
corrosive to
animal shells.

Global-Fever.org WCalvin@U.Washington.edu

B el

8.2~ QOcean acidification from atmospheric CO2

8.0 ocean CO2 continues to increase. N

Moun’r Pma‘rubo 1991

i

LECTRESS S S

The natural means of-injecting sulfates into the stratosphere.

Fooling around with the bottom of the food chain

Coral reef crumbles as skeleton
is reabsorbed into seawater.

Ocean pH has already

fallen by 0.1 pH unit.

Models by the UK's Hadley Centre ™\ The model suggests
show additional acidification as N, that another 0.2
is in store for
later this
century.

Laboratory studies show that the \
shell-forming plankton may stop making

shells at lower pH, thus stopping N
the “biological pump” that sinks carbon

and makes limestone on the ocean floor. \

11/29/2007
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Getting into hot water

Coral Reefs

21s*-century
than forty years ago

_ Caribbean coral reefs suffering massive
v losses in Summer 2005 heat wave |

Global-Fever.org WCalvin@U.Washington.edu 10
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Arctic sea ice

1970-1999 average

The Arctic
floating sea ice
that remained in
September 2007

No sea level rise.

Advances 30 to 40 m each day,
twice as fast as a decade ago.

Global-Fever.org WCalvin@U.Washington.edu

Greenland ice 3000 m high

photo by Koni Steffen

GREENLAND areas of
increased surface melt
in Summer 2005.

But the real way
Greenland loses ice is by
sliding chunks of it into
the ocean, instantly
raising sea level.

The Great Use-it-or-lose-it Intelligence Test

1. How Bright the Earth

2. 50 years of climate change already
3. Getting into Hot Water

4. Sea Level Rise

B.CO2, CH4 rise, CO2e

6. Fossil Fuel CO2e pie chart

7. Taking CO2 out of circulation

8. The Tortoise & the Hare

9. The Need (and Ability) to "Turn on

a dime.”

11/29/2007
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B HOW TO TREAT
CLIMATE cuno::

Sea level
) rose6m
= (20 ft)

What ice remained
125,000 years ago after

warming only 1.6°C (3°F).

ICELAND

* NEW YORK
o AU

PENNSYLVANIA
o o

New York City

Trenton

. X
NEW JERSEY (~
ov

;r ¥ \0'\0
WASHINETON 0~ L DELAWARE oQ

Richmond
= P

VIRGINIA

% Hampton

Atlantic Ocean

Norto USA: Northeast

~_NORTH CAROLINA

_

150 km incursion
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Y] 10C

»

Pensacola

This is what happened

125,000 years ago when
Greenland warmed as much as

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

Atlantic Ocean

" %'\ Jacksonville

3
' Daytona
¢ % Beach

£ Orlando
= 3 \ Cape
¢ '/ Canaveral

3

a
" FLORIDA

Fort

Myers

~ Fort
Lauderdale

Miami

Think 15 million climate refugees.

USA: Florida

The Un y of Arizona

6 m (20 ft)
rise in
sea level

Key West

11/29/2007
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Many

river deltas
in Asia will be
inundated.

The average
elevation in
the Maldives is
only 1.5 m
above sea

level.

330,000
people are
living on the
edge.

Based on SRTM30 PLUS v.2.0 .

70 million climate A |
r'efugeesl‘]us-r 0 123 5 8 12 20 35 60 80

from Bangladesh. Height Above Sea Level (m) .. g

The Great Use-it-or-lose-it Intelligence Test

How Bright the Earth

50 years of climate change already
Getting info Hot Water

Sea Level Rise

CO2, CH4 rise, CO2 equivalents
Fossil Fuel CO2e pie chart

Taking CO2 out of circulation

The Tortoise & the Hare

The Need (and Ability) o "Turn on
a dime." :

KEELING
"CURVE

=

o

1.
2.
3.
4.
5.
6.
/.
8.
9.

Global-Fever.org WCalvin@U.Washington.edu 13
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A AQUARy,
QJ\%C,;,; Institution of Ocea "lil th/17

University of California, San Diego

3

INDUSTRIAL
REVOLUTION

The Great Use-it-or-lose-it Intelligence Test

1. How Bright the Earth

2. 50 years of climate change already

3. Getting into Hot Water

4. Sea Level Rise

5. C0O2, CH4 rise, CO2 equivalents

6. Fossil Fuel COz2e pie, replacements

7. Taking CO2 out of circulation

8. The Tortoise & the Hare

9. The Need (and Ability) to "Turn on
a dime."

Global-Fever.org WCalvin@U.Washington.edu
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Rains clear out sulfates )

within several years.  fnane up130%
Splke ln Me'fhcme pxide up 37%

CUCHULCCLA Methane half-life is

i ; co
PYTIr RPN dbout six years but it 2
S W s several centuries

as CO2, can for CO2. 1
mUHIply Mefhcme

concentration
by 23 and add V\/\,MA/\MA
to CO2.
Can do "CO2 \ o &
equivalents” \4 \\
for N20 and .

others. 400 OOO years ago 100,000

Industry (14%)

smelting aluminium, building cars, etc

CO2 comes from

Power
(24%)

streetlights
your electric bill

Other energy
related (5%)
Waste (3%)
methane from

\ Agriculture
Transport X (14%)
(14%)

Oil for

Bundlngs .y

(8%) = Equuvalen'l's
andUse L8s) g CO2
o (decreases can
subtract from 0
Source: year 2000 61C via WRI, Sir Nick Stern 2006 slide emissions,
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Back to front page »

s

NOVE R 24,2007, 9:41 AM

L.A. Auto Show: Driving Honda’s Fuel-Cell FCX
By NORMAN MAYERSOHN

TAGS: AUTO SHOW, FUEL CELL, HONDA FCX, HYDROGEN, LOS ANGELES

Converting
Commuters

Hydrogen produced
by clean electricity
for fuel cell car.

Compressed air
vehicles, again using
clean electricity to
produce an inter-

LOS ANGELES — Before hustling off to LAX for my flight home from the med |GT€ mo b | I e fuel .

auto show last Sunday, I spent a morning driving what may be the most
advanced road vehicle on the planet: the Honda FCX Clarity. This fuel-cell-
powered car, unveiled in production-ready form at the convention center
earlier in the week, will be built in small numbers and leased next summer
to retail customers for their everyday use.

Plug-in hybrids‘and dll-electric vehicles,
- recharged overnight

Put those
streetlights on
motion-detector
switches.

The lights left on,
all night long.

Global-Fever.org WCalvin@U.Washington.edu

Air car

(with free
air cooling)

India’s largest automaker is set to

start producing the world's first
commercial air-powered vehicle.

“Some 6,000 zero-emissions Air

Cars are scheduled to hit Indian

streets in August of 2008. This six-

seat taxi is powered entirely by a :
tank filled with compressed air." Air engine,

run backwardto
recompress air overnight. opular Mechanics.

Fossil fuel uses
Power //
(24%) A

resiigine. 4

Other energy
related (5%)

VAT

VWaste (29%]

[
J Agriculture

Transport "‘-..,,. F{14%)
(14%) \ /|
Qil for vehicles \ /,II v.‘"

Buildings / .

(8%) B

Land use {18%;}

11/29/2007
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[mCoal mOil mGas CNuclear mHydro EComb. renew. & waste B Geothermalsolariwind |

Elec.‘,r' ciw SOUr‘CeS I'n *he U S http:/iwww.iea.org/statistindex.htm
Power increased 140% in 32 years

2,500,000 6Wh

68% is from
fossil fuels

1971 1980 1990 1995

MOST OBVIOUS: Adopt the strategies of the successful

United States
-o—California

W

California has long taken environmental
- issues more seriously than the United States —

as a whole. They have held electricity

use per person down to 1970s amounts (and
saved $1,000 per family annually) while the rest
of the U.S. has doubled consumption per person.

1973 2002

Global-Fever.org WCalvin@U.Washington.edu

[mCoal mOiIl mGas CNuclear mHydro @Comb. renew. & waste B Geothermalisolarwind |

Electricity sources in France
Power increased 260% in 32 years

http:/iwww.iea.org/statistiindex.htm

- 400,000 6Wh

9% is from

Need several gigawatts of new clean
power every week (and thats just for
new demand in China alone, much more
for replacement and other countries) .
— Even more as substitute electricity for gasoline

Solar and wind are, alas, not on that
scale, and they do not scale up well
unstable electrical grids mean that
they will need storage to smooth out
the current they provide.

11/29/2007

16



William H. Calvin, University of Washington

11/29/2007

[Need to increase 133X solar 0.06% }

66X ‘ wind 0.12%

22X geothermal 0.36%
to equal a
nuclear-sized slice ¥ hydroelectric 2.7%

(Hydro is full.)
(Biomass may not
be carbon neutral.)

3rd generation biomass 2.82%

standardized FUSEG—_G—G.G
nuclear power Pt
plants can be &S
cloned in 2-3
years. Safer

than hydro.

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

Hot Rock Energy

g - Deep geothermal
g ‘ﬁ‘ (“heat mining")
recirculafz\mjecmn pump “‘ pumps dOWh
b e water, gets steam
; back up to run
’ steam turbine.
1+ No pollution, small
footprint, steady
output.

« Also suitable for
Y s developmg
gt countries.

(about 400°F)

"] usual steam-turbine
power plant

Fractured granite
zone through which \
water is circulated to \ X
pick up heat.

Just google: N
"MIT geothermal report\y

CO2 comes from o __[mdustry (149

~\ Waste (3%)

|
,\ Agriculture
/ (14%)

Equivalents
to CO2

(decreases can
subtract from
emissions)

Land use (18%)

Global-Fever.org WCalvin@U.Washington.edu

CO2 comes from Industry {14

~\ Waste (3%)

o ]Agrlculture
Transport 14 /0 (14%)
(14%)
Qil for vehicles
... Equivalents
Land use (18%) to CO?2

(decreases can
subtract from
emissions)
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The Great Use-it-or-lose-it Intelligence Test

How Bright the Earth

. 50 years of climate change already
Getting into Hot Water

Sea Level Rise

CO2, CH4 rise, CO2e

Fossil Fuel CO2e pie chart

Taking CO2 out of circulation

The Tortoise & the Hare

. The Need (and Ability) o "Turn on
a dime."

VO NO OIS WN S

Could get more
carbon sinks from
more forest...

but when the
climate forecast is
for hot, dry, and
windy...

it is foo easy for
fire to quickly put
your sequestered
carbon back into
circulation.

So not reliable.

Southern Califor!
OTb 2007

Global-Fever.org WCalvin@U.Washington.edu
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REDUCING EMISSIONS IS NOT ENOUGH:
Must take excess carbon out of circulation
1. Plant many more trees

2. Manage the ocean to sink more CO2
3. Wave-driven pump to carry surface

waters down to depths.

4. Artificial photosynthesis

5.Burn biomass , capture and store CO2

6.Store biomass in sealed landfills. P

Oceans already do half of the world's
photosynthesis, CO2 to O2

IMarch 21 - June 20, 2006

Chlorophyll Concentration (mg/m?)

0.01 0.1 1.0 10 20

18
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The “biological pump" sinks CaCO3 SINKING SHELLS: A major way of taking carbon

out of circulation for millions of years.
ABEREDWSS

v
the euthecosomatous pteropod Cavolinia tridentata (courtesy V. Fabry).

Emiliania -
Algirosphacra

Braardosphaera Cayptrolithina Coronosphaera Gephyrocapsa

COCCO I |Th0ph0 res http:/Aww.biol.tsukuba.ac.jp/~inouye .q

Salps sink ' - :
carbon B v Taking atmospheric carbon out of

in heavy fecal { B e =3 circulation for hundreds of years.

,fflﬁr:;)gﬁ y It is the carbon in the air which is the big

depths, out of = : e problem as it exchanges readily with

circulation for  Whale-sized devices exist for doing this. surface and leaves. )
a million years. e _ The CO2 concentration depends on

how much carbon can circulate and we are
adding 8 gigatonnes a year to the
circulating carbon.

Taking organic matter out of the
circulation--before it decomposes and
releases COz2 into the air--is required to
avoid ocean acidification and global fever.”

The “Vacuum Cleaner of the Oceans"”

Global-Fever.org WCalvin@U.Washington.edu 19
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The Great Use-it-or-lose-it Intelligence Test

1. How Bright the Earth
. 50 years of climate change already
. Getting into Hot Water
. Sea Level Rise

Taking atmospheric carbon out of
circulation for hundreds of years.

For example, biomass such as sawdust and
corn stalks can be buried in a capped landfill,
along with treated sewage solids and feedlot
wastes.

.CO2, CH4 rise, CO2e
. Fossil Fuel CO2e pie chart
. Taking CO2 out of circulation
. The Tortoise & the Hare
. The Need (and Ability) to "Turn on
a dime.”

Muddy river waters can be detoured through
settling ponds that are then sealed.

"Saving the soil for future generations” is an
additional benefit.

)-

IPCC's gradual, no-jump scenarios

> 4°C: Major extinctions around the globe
= 40% of global ecosystems transformed
Cl imate r‘efugees, war, Few ecosystems can adapt

B Extinctions of 15%—40% of endemic species
genocldes in global biodiversity hot spots

Widespread coral mortality
~20%—30% of species committed to extinctinn

Major (=20%—80%) loss of Amazon rainforest

Loss of ~10%e—80%0 0f various Tauna in 5. Africa

While they say very little
about the sudden things
that might happen, as
when rain forests suffer
a Big Burn, the 2007
IPCC reports do tell us
what the 2050 future will
be like if the new climate
evolves sfow/y—and that
now shows that there is
only a fen-year window

35

]
n

2.0° Loss of glgtiers, coral reefs'
’ J Coral reefs bleached
~10%-15% of species committed to extinction

=
n

Fol Loss of 8% of freshwater fish habitat in N. America

Najor (=20%—80%) loss uf Amazon ramforest

ANpIIaN ALV 1M asiing il nieunian

Temperature change (°C) above preindustrial

o o

o S|
|

|.

|

|
ié
.,

|
-
DJ

- Optimistic scenario

----Pessimistic scenario
0.5 t T 1
1900 2000 2100 2200

—— Observed

for effective action. ?, / : | 23 NOVEMBER 2007 VOL 318 SCIENCE www.sciencemag.org
- = Published by AAAS

o
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IPCC's gradual, no-jump scenarios

The next decade’s progress is crucial 45

> 4°C: Major extinctions around the globe
Business As Usual = 40% of global ecosystems transformed
use of fossil fuels

results in a warming

15 of 6°C / 11°F.

Carbon emissions

in giga tonnes per year

Climate refugees, war,
genocides

Few ecosystems can adapt

Extinctions of 15%—40% of endemic species

in global biodiversity hot spots

Widespread coral mortality

~20%-30% of species committed to extinction
7 =15% of global ecosystems transformed

Major (~20%—80%) loss of Amazon rainforest
Loss of ~10%-80% of various fauna in S. Africa

w
n

This decline in emissions |

starting in 204Q, still
warms us b 57F.

If we reverse growth in

carbon before 2020, it
keeps us belocnd
0 1 avoids 3°C catastrophes.

2000 2020 2040 2060 2080 2100

]
n

t's, coral reefs

Coral reefs bleached
~10%-15% of species committed to extinction

1.5

o]
""" = Sink CO2 scenario

for curing climate disease
5

Temperature change (°C) above preindustrial

~ Optimistic scenario
----Pessimistic scenario

Instead of tolerating emissions,

better a scenario to remove atmospheric COo. B

1900 2000 2100 2200

—— Observed

23 NOVEMBER 2007 VOL 318 SCIENCE www.sciencemag.org
Published by AAAS

@

The Tortoise and the Hare is
a fable attributed to
Aesop. The hare soon left
the tortoise far behind
and decided to take a nap
midway through the
course. The tortoise,
crawling slowly but

The people who studly the abrupt climate
Shifts of the past have an aphorism:

Climate is like a drunk:
Left alone, it sits.
Forced to move, it staggers.

steadily, won the race.

Think of our race finish line,
however, as the drop of f
for a fast decent into Hell.
The hare jumps and naps,
but the tortoise's progress
is slow and sure.

Global-Fever.org WCalvin@U.Washington.edu
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* The IPCC models

treat climate as if

it moved ina B CiNte may ‘iuy\;‘-:'
stately manner like from NI te
a tortoise. v anothe, "

They all assume
that the Hare
conveniently
takes a long nap.

That is not a
safe assumption.

Western Australia desert

holds water in dry season
RED parched in dry season

| Climate may jump
from one state §
7 o anoThe

v

8 Perth reservoir inflows dropped 50% after 192‘?.

Dropped to one-third in 1997.
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= idl Agricultural Fires
Flammable Forest 12/98
Pacific
Ocesn r\ Very Flammable Forest 12/9g
1 .
rw W

Just after 1998 El Nifio

111l

Global drought took a step up
after the 1982 El Nifio.

Percent land surface
in drought conditions.

gl

Burke et al 2006, vor: 10.1175/31M544.1

19I9O
Climate may jump
from one state
to another.

The Amazon is drying & burning under the influence of
deforestation & climate-change-induced drought

Mo i s

Allantic

v ¢ > 0
. Forest

avannalCleared
2

oW B8'W

Nepstad et al., Forest Ecology & Management 154, 2001
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A big El Nifio dries out the rain

forests of Amazonia, Borneo

El Nifio (warm) 1982-83

)

1997-98 ‘

La Nifia (cool central Pacific Ocean)

Double-
duration
and big

1980

1990 2000 2

—/

If a big one lasted two years instead of one....

9

If a big El Nifof
to last for two
| rain forests wou
become very dry

3. After tree loss 'zau(.
€Oz would rise :
3 ppm per year

El Nifio (warm) 1982-83 1997-98

bia,

i
1 2. Burning off the
! Amazon and Asian
! rain forests
! injects 40 ppm
, overa few years.

Climate may jump
from one state
to another.

1973, 1983, 1998, 202?...
10 15 10+
but no one yet understands

8l the big El Nifio cycle (if

there is one) op = woee v cro
what determines f:LE"‘;
its duration.

And we are
not likely to figure ..

T
CLIMATE c& 67|

gy it out in time.
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If a big El Nifio were
to last for two years,
450 | rain forests would

ppm | b

Hypothetical Big Burn

«Z—‘c;{ E.J:“ff On top of that, a 50% increase
in the rate of CO2 growth

456 thereafter, due to loss of

carbon sinks.

440

420

40% increase in excess CO2
within a few years

CO2 . Burning off the
! Amgzon and Asian
410 ! rainl forests
injects 40 ppm

a few years.

GLOBAL
FEVER

A Climate wou/d jump

MRSl from one state
a to another.

HOW TO TREAT
38p CLIMATE caxv

The Big Burn also causes
a mass extinction event:
about half of all Amazon
species will go extinct.
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The first anthropogenic
mass extinction event.

— =
TS

for both the Tortoise and
the Hare--say, sinking
carbon fo nr'ies.

Borneo ape species i ‘

Some good reasons for optimism

1. Good longer-term power solutions
are already designed and fested.
The 3rd Industrial Revolution
should provide more. See..|sropat

2. Can do the near-term
with existing technologies
(if we act quickly).

3. We can indeed "Turn on a dime.”
We have done it before.

Global-Fever.org WCalvin@U.Washington.edu

The Great Use-it-or-lose-it Intelligence Test

1. How Bright the Earth
. 50 years of climate change already
. Getting into Hot Water
. Sea Level Rise
.CO2, CH4 rise, CO2e
. Fossil Fuel CO2e pie chart
. Taking CO2 out of circulation
. The Tortoise & the Hare
. The Need (and Ability) to
“Turn on a dime?

Three existing technologies, in combination,
could solve the near-term part of the problem.

1. Plug-in hybrid vehicles so daily commute is
mostly from the electrical grid. Start
retiring supertankers.

2. Start building enough nuclear & geothermal
power plants to retire old coal plants.

3. Subsidize countries apt to modernize, using
their own coal or oil, by drilling deep
geothermal wells for them.

DO THIS WORLDWIDE, and emissions growth
will stop by 2020, limiting overheating to 2°¢
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Some good reasons for optimism

1. Good longer-term power solutions
are already designed and tested.
The 374 Industrial Revolution
should provide more. See..

2. Can do the near-term
with existing technologies
(if we act quickly).

3. We can indeed "Turn on a dime."
We have done it before.

The Great Use-it-or-lose-it Intelligence Test

The public interest
requires doing today
those things that men
of intelligence and
goodwill would wish,
five or ten years hence,
had been done.

- Edmund Burke

Global-Fever.org WCalvin@U.Washington.edu

President Franklin D. Roosevelt used the metaphor
of a “four alarm fire up the street” that needed to
be extinguished immediately, whatever the cost.

From a standing start in late 1941, the automakers
converted—in a matter of months, not years—more
than 1,000 automobile plants across thirty-one
states . . . In one year, General Motors developed,
tooled, and completely built from scratch 1,000
Avenger and 1,000 Wildcat aircraft . . . GM’s duck
“was designed, tested, built, and off the line in ninety
days’ ... Ford turned out one B-24 [bomber] every
63 minutes.

—Jack Doyle, Taken for a Ride, 2000

Now there's a source of optimism: we did it beforeq

The End |

My books and talks
may be found aft:

WilliamcCalvin.org & L

Edvard Munch, The Scream
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