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Mountain glaciers gone
by 2050

The global warming ;

story is usually told via

our high-tech ‘rriumphs
— CO2 levels 1 u
— femperature LT

400 000 year ago 100,000 §§

— forecast models

But I think this
framing of the problem
IS a serious mistake.
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Why is this a tactical mistake?

» People love to complain about the accuracy
of weather forecasts and assume that climate
forecasts deserve similar witticisms.

 The problem has been framed as "warming,”
but the numbers seem small. T
» But heat waves are going to be | g Lo BAL
the least of our problems. FEVER
This is fever and its fatal -
complications. ‘

« It's something we must cure,

. HOW TO TREAT

hot JUST Iive WlTh - .IﬁA"I'E CHANG.'E‘

. 113 mph gusts in northern Utah
: More high winds are
predicted for

global warming.

Utah I-15 wind 4/23/99 Credit: Marta Storwick/Standard-Examiner via Associated Press




Blown-over garbage fruck; near Bill Gates house in 1999

Three at once
August 2006

2

High Winds
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Figure 1: Tropical Cyclone Frequency in the North Atlantic

Tropical storms get a name when 1996-2005 ¢
sustained winds exceed 39 mph. 1995-2004 d

74 mph is when they get called 1994-2003 ¢
hurricanes (or typhoons, or TCs). 1993-2002 ¢

1948—1 957

NOAA forecast: Up to 16
named storms and five
major hurricanes in 2008.

1900 1950 2000

SOURCE: Attp.//www.aoml.noaa.qov/hrd/data_sub/ re_anal.htm/

If wind speed

increases 207
from 50 mph
to 60 mph, the
damage goes
up not 20%
but 500%.

[6X insurance claims]

Something blown loose from one
building may: hit: another building if
it doesn't hit the ground first, giving
a cascade of damage.
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Heavy Weather

The heavens opened
(US government photo)

Logged hillside collapse

Chehalis WA flood 2007

A5
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So it is a global climate change,
not merely local trouble that moves around.

Major floods per decade, it
1950-2000 o

300

Source; Mitennium Ecosystem Assessment

J. M. W. Turner (1835), Burning of the Houses of Parliament:
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Fire managers predict bad year for blazes

Sat May 10, 2008 2:37pm EDT

David S. Roberts, San Diego County 2007

Wildfires in US West: millions of acres per year

10x A

’
ears
years,

1970 1980 1990 2000




Major wildfires by decade, 1950-2000 oum;&%f
20 Americas only now catching up to the
rest of the world's fire problem. ©

$Source: Milennium Ecosystem Assessment

Vincent van Gogh, Olive Trees with Yellow Sky and Sun, 1889
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U.S. Drought Monitor = °<©2%2

Intensity:
[ | DO Abnermally Dry

] D1 Drought - Moderate Dl?
003 Ceauaki C d

I D3 Drought - Extreme
I D4 Drought - Exceptional

The two most severe drought stages are plotted next, averaged
over all of the global land surface except where ice sheets live.

The 1983 stepwise doubling of global drought

30%| Percent of land surface in drought

PDSTI less than -3, excluding Antarctica and Greenland.
Source: Dai, Trenberth, Qian 2004 J Hydrometeor 5 1117-11

-

z

20%

10%| "\ [N Drought area doubled
after 1982 El Nifio
when CO2 was

at 342 ppm
1950 1960 1970 1980 1990 2000 2010

Abrupt climate change
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A half-century of global climate change

1. High winds (up 40%)

2. Heavy weather floods (up 10x)

3. Wildfires (up 10x)

4. Drought (abrupt doubling in 1983)

5. Ice melting (Arctic sea ice down
40%, Greenland melt area up 67%)

Those wno aren't alarmed yet

naven't been paying attention.
(Some try to re-frame the issues so
narrowly as fo avoid mentioning those 5.)

Events per year

400 “All disasters” includes

- * Drought™

i » Earthquake

3001 10X'in » Heat waves *

50 years « Famine *

* Flood *

* Infestations *

» Land slides *

* Volcanic eruptions

» Storm surge *

- Wild fires * But the

* High winds * index
does not

~increased by: =
0 T o globalfever IHCIUde

T 1
1900 1920 1940 1960 1980 2000
tornados.

http://enwikipedia.org/wiki/Image: Trends_in_natural_disasters.jpg

501
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Running Total

1.2008 tornados
started earlier.

2005 (1264)
2006 (1106)
2007 (1085)
(2008 Est.)
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Alarmed
yer?

GLOBAL

CLIMATE CHANGE
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Climate
Briefings

How
hot

IS 117 e fithe Aot

T8 e AR SRR (INERSE FIRG SoTra.

William H. Calvin

University of Washington

Global-Fever.orqg

2001-2007 Mean Surface Temperature Increase (°C)
Base Period = 1951-80, Global mean rise = 0.54°C

1.2 16 23°

2X in 4x in
Greenland Arctic
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Warmer winters since 1990

1990 Map 2006 Map

)

Zone Avg. Annual Low
. 2 I -40°F through -50°F
USDA map ShOWIﬂg PIGHT 3 M -30°F through -40°F
o . 4 W -20°F through -30°F
hardiness to freezi ng 5 M -10°F through -20°F
6 M 0°F through -10°F
7 10°F through 0°F
8 W 20°F through 10°F
9 M 30°F through 20°F
10 40°F through 30°F

Mountain

pine beetle
and forest
carbon
feedback
to climate
change

a, Extent
(dark red) of
mountain

pine beetle.

75 150 300 km
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1979-2002 median
September exient

beptember 16, 2007

Sea Ice Concentration (percent)

]
0 50 100

Fresh snow reflects 90% back to space.
After surface melt, only 70% reflects.

Therefore the snow absorbs 3x ‘
as much heat the next day.

8/17/2008
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Land is warming faster than oceans.

Land is now
0.3°C warmer.
Land surface air temperature minus

sea surface temperature

Global anomaly (°C) relative to 1961 to 1990

| | | | | L !
1860 1880 1900 1920 1940 1960 1980 2000

15



The damage
is done by
The

extremes,
not the

means.

IPCC A1B Heal W_aves 2030-1990

weeks of
heat wave
each year
by 2030

/
Three-plus extra weeks
(compared to 1990)

The 2003 heat wave in Europe
killed 35,000 people.

Salvador Dalit T#e Persistence of Memory. 1931

8/17/2008
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Heat waves are already Killing coral.

Coral Reefs

17
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Caribbean 2005 coral disaster

: . : pros Caribbean coral reefs suffering massive
} “wy, .. losses in Summer 2005 heat wave |
Gulf of Mexico ; - v www.coral.noaa.gov 2
[ 4

gt

Since NOAA's last report

in 2005, the Caribbean

region has lost at least

50 percent of its corals,

largely because sea

temperatures have risen,

said Timothy Keeney, NOAA's deputy
assistant secretary for oceans and atmo-
sphere, and 25 percent of all marine
species need coral reefs to live and
grow, while 40 percent of the fish caught
commercially use reefs to breed.

~
0
o
o
Al
=
=]
e
)
12}
<
[<5]
—
g
=
wn
0
2
=
="
©)
Z
—

18



8/17/2008

Sea Level Rise

Refugees

Edvard Munch, The Scream

B§ HOW TO TREAT
CLIMATE CHANGE

What ice remained
125,000 years ago after

warming only 1.6°C (3°F)

19
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East and Gulf Coasts have very shallow
slopes, so a 20 ft rise goes far inlan

Jamestown VA Colonial Landscape

National Geographic, May 2007

D)  Ce ' Chn nf - - 9
Photograph by George Steinmetz ©2007 National Geographic Society. Al rights reserved
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Washington
DC, dikes
might suffice.

But for 12,000 miles of S huinE
coastline along the gently- ! 6 m (20 fT)

se in sea level<
sloping East and Gulf Coasts...? rise in sea leve

6 m (20 ft) sea level rise att UW's Friday Harbor Lab
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At least, not very
many people live in
the low-lying areas
of Washington
State.

6m / 20ft-
sea level
rise

GLOBAL
FEVER

Many river
deltas in Asia
will be
inundated.

70 million
climate
refugees,

Based on SRTM30 PLUSv.2.0 .

just from
Bangladesh.

0 123 5 8 12 20 35 60 80
Height Above Sea Level (m) ..

8/17/2008
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Any major downsizing
usually involves

1. Famine

2. Pestilence
3. War

4 Genocide

Albrecht Diirer
The Revelation of St John: The
Four Riders of the Apocalypse,

1497-98, Woodcut, 39 x 28 cm,
Staatliche Kunsthalle, Karlsruhe

A mob of South Africans marching on Sunday through a squatter settlement near Johannesburg,
from Zimbabwe, have been attacked

By BARRY BEARAK

Published: May 19, 2008

24
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A bad time to be any kind of a minority.

Francisco de Goya
El Tris de Mayo 1808

That's the kind of world we must avoid.

Clobal warming could,
paradoxically, cause a sudden
and catastrophic cooling

Changes in
Climate

by WILLIAM H. CALVIN

25



8/17/2008

The people who study the abrupt climate
shifts of the past have an aphorism:

Climate is like a drunk:
et alone, i sirs:
J-orced 1o Hove, Vi Siaggers:

Tihe Tortoiseand the Hareis|
a fable attributed to
Aesop. The hare sooh lefit:
the tortoise far behind
and decidedfio fake ainap f
midway: through the
course. The tortoise,
crawling slowly but
steadily, won the race.

Thinkioffour race finishiline,
however, as: the dropioff
for a fast descent into
Helll ihehare jumps and
naps, but thertorioise’s
progress is slow and'sure.

26



» The IPCC reporis
freat: climate as if:
it moved in a
stately manner: like
d fiortoise.

They allfassume
Thai the Hare

conveniently
fakesia long nap:

IHai /5 oTa
Sajfe.assumpion)

The 1983 stepwise increase in global drought

30%| Percent of land surface in drought

PDSTI less than -3, excluding Antarctica and Greenland.
Source: Dai, Trenberth, Qian 2004 J Hydrometeor 5 1117-113

20%

10% A WA O AR

There are some special
situations where

Burn locally,
crash globally

Drought area doubled
after 1982 El Nifio

2000

2010

8/17/2008
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Soil Plant- || : Soil Plant-
Available Water |f; Available Water
5 12/1997
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Figure 2. Map of soil moisture levels across the Amazon during four dates of severe drought. This map is an estimation of
the percentage of maximum, plant-available soil water (PAW) to 10m depth based on cumulative monthly rainfall and
evapotranspiration, updated from Nepstad et al. 2004. Field studies indicate that drought-induced tree mortality begins
when PAW declines to 30 per cent of its maximum value (Nepstad et al. 2007), mapped here as tan to brown. Soil mois-
ture depletion is overestimated along the Andes because of data shortages and interpolation errors.

Drought and Fire in the Greenhouse." A report to the World

Daniel C. Nepstad (2007), "The Amazon’
Wide Fund for Nature (WWF), p.7

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

. we xe X e o ~ r

.Agnculural Fires o A Fire and
[l Fiammabe Forest 12:08 ;
DVery Flammable Forest 1

1 1 !
ww L o'W “ww

in Amazonia

Just after 1998 El Nifio  Nepstad et al., Forest Ecology & Management 154, 2001
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How fo rearrange atmospheric
circulation in only a few months
All it takes is a big El Niho.

El Nifio (warm) 1982-83

d Nﬁﬂ (COOI central PGCiﬁC OCCH) -
1970 1980 1990 2000

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

If a big El Nifio were

to last for two years, Bur.n local Iy,

| rain forests would

e # crash globally

CO2 would rise
| 3 ppm per year

On top of that, a 507% increase
in the rate of CO2 growth
thereafter, due to loss of
carbon sinks.

i
ek wuis Suiiedll 507 increase in excess CO2

! Amgzon and Asian
! i +. . .
e e = within a few years
" over a few years.

e I GLOBAL

| rrently
! €Oz fises about
h per

'HOW TO TREA
CLIMATE CHANGE

8/17/2008
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We could
lose our
maneuvering
room and go
into a
tailspin.

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

8/17/2008

30



8/17/2008

Three of
the six
species of

apes live e
in SE Asia /

forests.

Here,
orangutan

and
siamang.

ALMOST Us

\x

P e
CITLLRILT

WILLTAM H. CALVIN

IPCC's gradual, no- jump scenarios

A /a rm Ed ye t ? > 4°C: Major extinctions around the globe

= 40% of global ecosystems transformed

Cl imate r‘ef ugees ,war, Few ecosystems can adapt
. Extinctions of 15%—40% of endemic species

9€n0Cld€S in global biodiversity hot spots
Widespread coral mortality
~20%—30% of species committed to extinction
= 15% of global ecosystems transformed
Major (=20%—80%) loss of Amazon rainforest
Loss of ~10%—80% of various fauna in S. Africa

=
[

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

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

=
w
M

Polar ecosystems increasingly damaged

Temperature change ('C) above preindustrial

Amphibian extinctions increasing on mountains

----------- Optimistic scenario
---- Pessimistic scenario

—0.5

1900 2000 2100 2200 —— Observed

------- Sink €Oz scenario
for curing climate disease

23 NOVEMBER 2007 VOL 318 SCIENCE
Published by AAAS
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New carbon/yr .
Business as usual

30 4
The Path to
20 - Climate
Restoration
10 ~ 2020 turnaround
to avoid 3°C fever
0 = 1 — I I =
1900 1950 2000 050 2100
Finally,
climate
-10 - Start to sink starts
inki accumulated improving.
@.g;foi;zkénglyr carbon since 1750

The Climate Optimist

J. M. W. Turner
Norham Castle

32
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Thanks to science, we have good abilities
to look ahead — and backpaddle furiously.

i s e y ————— -

SHOOTING NIAGARA.

Infections used fo be the
leading cause of death.

75 SPECIFIC KNOWLEDGE
deaths - Typhoid fever deaths
fell 95% in 12 years
even before chlorination.

In 1907, filters were installed on the
water supply in Cincinnati, Ohio.

In 1918, they began chlorinating the water.

33



8/17/2008

Infections used to be the

leading cause of death.

GENERAL KNOWLEDGE

1918 influenza pandemic Deaths from infections

in general fell 80%

in 45 years even

Knowledge - before antibiotics,

driven newer vaccinations.
public health
clean water

garbage disposal

hand washing
food safety

rise from
antibiotics, vaccination AIDS,
antibiotic

m"resistance

1900 1920 1940 1960 1980 2000

The climate optimist  essnq SLoBAL

In the 1960s and 1970s, we

1. discovered the genetic code, "'-’n'é’em-,
continental drift, and chaos theory,

put communication satellites in
geosynchronous orbits,

went tfo the moon,
did heart transplants,

invented the Internet, personal
computers, emai/and spreadsheets.

34
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The CI imClTe O pT i m iST pp.274-5 in Global Fever

GLOBAL

* Much can happen in only
Twenty years.

» With our current scientific
momentum, the Third
Inausitrial Revolution has
likely started — but now it
needs to be fast and focused.

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
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The End |

My books and talks: §
may’ be found ai:

Williamcalvin.org !

Edvard Munch, The Scream

WILLIAM H. CALVIN

- Can read chapter

GLOBAL filesat
FEVE I\ Global-Fever.org

# HOW TO TREAT
CLIMATE CHANGE
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