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William H. Calvin, 
Ph.D., is a professor at the 
University of Washington’s 
School of Medicine in 
Seattle.  He is the author of 
sixteen books.  Particularly 
relevant is Global Fever
(University of Chicago 
Press).  He wrote The 
Atlantic ’s cover story on 
climate instability, “The 
Great Climate Flip-Flop,” in 
January 1998.  He received 
the Phi Beta Kappa award 
for science as literature.
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Starting with the winter of 

2013-14, a high-pressure 

ridge has usually formed off 

the U.S. West Coast, 

blocking the usual winter 

storms from reaching 

California and refilling its 

reservoirs.

Here the jet stream is seen 

splitting, one loop detouring up 

to Canada and the other down to 

Mexico, rejoining over Texas.

The “Ridiculously Resilient Ridge”
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Exhibit 2

The 
Ridge

North Pole

W. H. Calvin, June 2018
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European summertime land temperatures since 1500  

Amount that a year’s summertime temperature is above/below the long-term average.
Exhibit 3

-2°C +2°C-1°C +1°C

The five lowest 
and the five 
highest years are 
labeled. 

Except for 2003 
and 2010, they 
all fit a slightly 
skewed normal 
distribution, i.e.,
random scatter.

The 2003 and 
2010 exceptions
are clearly off-
scale.

W. H. Calvin, June 2018

The derecho during 
the heatwave of 
2012 moved east 
from Iowa toward 
Washington DC at 
about 60 mph, 
knocking out power 
lines all along the 
way with peak 
winds of 90 mph.  

Five million people 
lost power from 
Chicago to the mid-
Atlantic Coast, and 
22 people were 
killed.

http://www.spc.noaa.gov/misc/AbtDerechos/casepages/jun292012page.htm#

The widening swath cut by the 
60-mph eastbound derecho

from the 2012 Iowa heat wave.

Extreme Weather, writ large

DC
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Pre-derecho 
thunderstorms

Passes over
Appalachians



6/20/2018

3

1980          1985           1990           1995          2000          2005          2010           2015                   

10

9

8

7

6

5

4

3

2

1

0

Billion-$ Storms
per year

(inflation adjusted)

The annual number of billion-dollar severe storms in the U.S. 
doubled in 2006 and then redoubled in 2011.

Average

Doubled

4x Average

20 Century           21 Century
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Exhibit 7

Collapse of the 
West Antarctic Ice Sheet

3.  Arctic sea ice gone

Known 
“Tipping Point” 

Threats

1. 
Amazon 

loss

2.  Both AMOC
sinking sites fail 

at the same time.

Permanent El Niño?
Loss of trade winds

W. H. Calvin, June 2018

The polar jet stream had about 
4-5 waves as it circled the Earth.

But the overheated Arctic 
slows the jet and allows meanders 
to form. They channel cold air 
south and warm air into the 
Arctic. 

In addition, the loops can block 
the usual eastward movement of 
mid-latitude weather systems. 
Stalling can create severe 
storms, floods, and heat waves.

Exhibit 8

North Pole

North Pole

W. H. Calvin, June 2018
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The arrow marks the shortcut carved by a flood, which began the process of 
pinching off the old path with banks of silt from the new.

Note the many earlier abandoned meanders, analogous to the cut-off Highs
and cut-off Lows of the jet stream meanders that, rather than following the 
standing wave eastward, slowly spin down in place, repelling anything that 
might change their footprint’s weather. 

Shortcut’s silt will
soon pinch off the loop.

An jet stream analogy:  
abandoned meanders of 
the Napa River in the 
Amazon

W. H. Calvin, 2006

Exhibit 10

South
America

North PoleCalifornia 
“Cutoff High” 
split the jet 

stream

W. H. Calvin, June 2018
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Giant meanders in the 
polar jet stream 
produced a winter 
heat wave at the 
North Pole at the 
same time as frigid 
Arctic air dipped down 
to Mediterranean 
shores 1,000 miles 
farther to the east.  
The jet’s turnaround 
was over Siberia.

25 February 2018

SIBERIA

Seattle

SOUTH AMERICA

Seattle

Miami

Lisbon

The jet stream 
looped around 
the North 
Pole…

The winter day when the North Pole thawed.

...and
allowed

a finger of
warm air all of 
the way north.Exhibit 11

North Pole

W. H. Calvin, June 2018

Temperature on land

has been rising 2.5x 

faster than the 

temperature at the 

ocean surface.  

Annual temperatures are 

aligned vertically at 1977 for 

ease in comparing trend lines. 

12

W. H. Calvin, June 2018
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• The big Chicago 1995 heat 
wave killed 739, not 300.  

• The 2003 mega heat wave 
centered on Paris killed 
70,000 —a hundred times 
more than in Chicago. 

• The 2010 mega heat wave 
centered on Moscow killed
56,000.

13

July 2003
mega heat wave

killed 70,000

14
Mediterranean Sea
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Atlantic

Pacific

Indian Ocean

Arctic Ocean

2010 mega 
heat wave
killed 56,000

Moscow

AFRICA

ASIA

World Food Prices and the ‘Arab Spring’ Events

Mega
heat wave 

near Moscow, 
56,000 killed
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Food riots  12,000 killed
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20th Century       21st Century

The melt of Arctic sea ice 
became seven times faster 
after 1998.  More than half 
is now gone.

The year of the 
huge El Niño

Exhibit 18
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W. H. Calvin, June 2018
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280

80 ppm
excess 
by 1996

120 ppm 
excess
by 2015

300

40 ppm 
excess
by 1965

In pre-industrial 1750, the [CO2] was 280 ppm.
That’s the usual maximum in the ice age cycles.
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W. H. Calvin, June 2018

W. H. Calvin, 2012
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Absence of night fishing lights 
reflects poor plankton production.
Plankton do better in cool waters,
and fish eat plankton.

Where to put the plankton plantations?
• In a strip along the outer edge of the continental shelf 

(shorter pipes and anchor cables, undertow drains down 
steep continental slope into deep water). 

• But only if good fishing indicates that there is already  
good plankton production nearby.

Global Fishing Watch    W. H. Calvin, 2018

The very edge of the 
continental shelf in good 

fishing waters is a good site 
for a strip of plankton 

plantations.Continental 
Shelf

Where the fish are found.

Two ways to sink carbon

22

Wave powerWind power

W. H. Calvin, 2012
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The Plankton Plantation

23
W. H. Calvin, 2012

Exhibit 24

Print-your-own handouts at
WilliamCalvin.org/climate

Take a few of each topic to 
your next meeting.  Thanks!

http://williamcalvin.org/climate/
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Full text PDF available via
WilliamCalvin.org/climate, 
softcover via Amazon.com.

University of Chicago Press, 2008 Kindle & eBook version, 2011
26


