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ÅCommon ancestor 7,000,000 years ago
ðUpright posture, loss of big canines

ÅToolmaking, bigger brain 2,500,000 yr

ÅHomo sapiens 200,000 years ago , look like us.

ÅFine tools, art, òmodern mind,ó  
50,000 years ago (last <1%)).

Up from the apes

òthink like us.ó

Wall Art:
Cave art sites

35,000 years old (earlier in Asia???)
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The òcreative explosionó occurred during a 
series of abrupt climate flips. 5
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What it takes to finally settle down.

Joan Feynman · Alexander Ruzmaikin

ñClimate stability and the development of agricultural societies.ò

Climatic Change (2007) 84:295ï311  DOI 10.1007/s10584-007-9248-1

Grass2desert5200ya

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. 
(Thatõs how writing began, 3200 BCE).

ÅCommon ancestor 7,000,000 years ago
ðUpright posture, loss of big canines

ÅToolmaking, bigger brain 2,500,000 yr

ÅHomo sapiens 200,000 years ago, look like us.

ÅFine tools, art, òmodern mind,ó  
50,000 years ago (last <1%)

ÅAgriculture, settlements 10,000 years

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

ÅScience in last 500 years (last 1% of last 1%)

ÅClimate science in the last 50 years (0.00001%) .

Up from the apes

òthink like us.ó
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1. How Bright the Earth
2. 50 years of climate change already
3. Getting into Hot Water
4. Sea Level Rise
5. 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 òTurn on a Dime.ó
10

The Great Use -it -or - lose-it Intelligence Test Albedo: bright clouds, deserts, ice, snow
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FERTILE CRESCENT

ÅAgriculture may 
darken light -
colored land.

Tigris R.

Euphrates
IRAN

IRAQ
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6% ground cover 
in Egyptian Sinai

13% ground cover 
on Israeli side

14



William H. Calvin, University of Washington 11/29/2007

Global-Fever.org    WCalvin@U.Washington.edu 4

Colorado snow with Utah dust

Utah dust blown onto Coloradoõs Rocky Mountains
can double the heat absorbed.

15

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.

Arctic photosynthesis

17

Open ocean 
waters absorb 
almost ten 
times more 
solar radiation 
than sea ice ñ
a phenomenon 
known as the 
ice-albedo
feedback. 

Each red dot is a fire within a ten -day 
period, observed by NASAõs Terra 
satellite.

Direct heating of the air from soot

18

1. How Bright the Earth
2. 50 years of climate change already
3. Getting into Hot Water
4. Sea Level Rise
5. 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 òTurn on 
a dime.ó

19

The Great Use -it -or - lose-it Intelligence Test
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There is already
MORE EXTREME 
WEATHER:

ÅHeat waves
Å35,000 

deaths in 
Europe in 
2003

ÅHigh winds, 
because land 
warms more 
than ocean.

1

2

3
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Nonlinear 6XNONLINEAR:

As the wind 
speed increases 
20%, from 50 
mph to 60 mph, 
the damage 
goes up not 
20% but 500%.

[6X insurance claims]

22

180 kmh wind gusts in northern 
Utah

BRIGHAM CITY, Utah (AP) -- Winds gusting to more than 100 mph swept across 
northern Utah on Friday, overturning 20 tractor-trailers.éWinds reached 113 mph 
setting a state recordé.[4/23/99 Marta Storwick/Standard-Examiner]

Utah I-15 wind 4/23/99 Credit: Marta Storwick/Standard-Examiner via Associated Press
180 kmh wind gusts in northern Utah

More high winds are predicted 
as global warming increases.

23

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

Garbage truck flip 
eastside

Blown-over garbage truck in Bill Gatesõ 
neighborhood of Seattle in 1999

Sometimes a 
mere delay can 
produce a flip:

Delay the spring 
rains by a 
monthñand lose 
the second crop. 
Flip production 
to half.

24

Wider extremes in climate get us closer 
to flip thresholds.
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Models 
predicted 
more rain 
for 
northern 
Europe, 
less for 
southern ð
and with 
more 
floods and 
droughts 
for all.

More
extreme
weather

The òhundred-year floodó
is now obsolete.

More major floods since 1950

IPCC report 2007

More major floods since 1950

This is not just trouble that is moving 
around.

Moving in lockstep is climate change. 
And sometimes there is a sudden jump. 26

25%

15%

35%
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Climate does jump
from one state

to another.

Areas with Mediterranean 
Climates are in drought trouble

28

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

It has already occurred.

hot moist air rises

comes down dry

comes down dry
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Areas with Mediterranean 
Climates are in drought trouble

29

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

It has already occurred.

hot moist air rises

comes down dry

comes down dry

Perth drought

Perth reservoir inflows dropped 50% after 1975.
30

Climate may jump
from one state

to another.

32°N

31

Southern CA fires 2007

Los Angeles

San Diego

RED = 
burned

CALIFORNIA
2007

32
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More major wildfires since 1950

IPCC report 2007
33

Con of temp and wildfire

With drought and heat comes more fire.

34

Will burnt forests re -grow in time? No.

35

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 
CO2.

If a forest burns or dead wood 
decomposes, it may take a century to 
recapture that carbon from the air.

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

Climate may jump
from one state

to another.

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. 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 òTurn on 
a dime.ó

36
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Mt. Pinatubo 
sulfates 
reflected 
sunlight

37

Mount Pinatubo, 1991

The natural means of injecting sulfates into the stratosphere. 38

Add sulfates to stratosphere ( Geoengineering)??

OCEAN pH: The other CO 2 problem

39

Corrosive oceans

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.

Coral reef crumbles as skeleton 
is reabsorbed into seawater.

Fooling around with the bottom of the food chain

40


