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Outline
 Some cool history
 Why is it so cold in the Southern Ocean?
 Why are winds so strong there?
 Influence of the Southern Ocean on tropical rains?
 What’s the role of the Antarctic continent in setting

atmospheric circulation?

The First Scientific Voyage
 Edmond Halley led the first ever purely scientific

voyage in 1700
¡

Halley (1656-1742) was a brilliant theoretical and experimental
physicist
First to predict next appearance of his comet
÷ Encouraged and paid for publication of
Newton’s Principia
÷ Built and tested a diving bell, described in his
manuscript The Art of Living Under Water
÷ Follow him on Twitter: @HalleysLog
÷

Halley’s Life
 Halley was the son of a wealthy soap maker from

London, born 1656
 Undergrad research at Oxford about astronomy
¡

Assistant to the first Astronomer Royal John Flamsteed at 18

 At 19, went to Saint Helena in S. Atlantic (16o S) to

set up an observatory
¡
¡

A day before his 21st b’day, observed a transit of Mercury there
Figured out how using observations on different parts of Earth
could help calculate Earth-Sun distance very accurately

 At 22, awarded MA degree and named Fellow of

Royal Society

Halley’s Atmosphere
 At 30, published theory of atmospheric motions
¡ Halley/Hadley circulation: solar heating driving motions
¡ Mentions ITCZ! “Calms and Tornados”
÷

Between 4o-10o N… “it seems condemned to perpetual Calms,
attended with terrible Thunder and Lightning, and Rains so
frequent, that our Navigators from thence call this part of the Sea
the Rains”

Halley’s Voyage
 Halley asked the government for a research vessel to

study magnetic field as a way to calculate longitude
¡

¡

Given command of HMS Paramore:
fast, maneuverable ship
Sailed deep into the Southern
Hemisphere in 1698-1700

Halley’s Troubles
 Officers didn’t respect a scientist as a captain
¡ Went back to London to get a new crew and court-martialed
the old ones
 In Newfoundland was fired upon: shells ripped

through his sails!
¡

They thought he was a pirate

 In Recife, Brazil, was arrested on suspicion of piracy
¡ Released the next day

Halley’s Tremendous Successes
 Made extremely accurate measurements on the

voyage
¡

¡

Even as waves broke over the boat in the Roaring Forties and
Furious Fifties
Mentions how cold it was in these latitudes
÷

Below freezing in middle of summer, didn’t let up even with
anticyclones

 Went all the way down to 52.5o S
¡ Saw “land” one evening
¡ Next morning realized it was an iceberg!
÷

Narrowly avoided & hightailed back to
England

Rest of the History of Antarctica
 Terra Australis Incognita
 James Cook attempted to discover in 1768 (HMS

Endeavor)
¡

¡

Instead confirmed existence of Southern Ocean wrapping all
the way around the world
Went all around the globe in his 2nd voyage (1770)
Crossed Antarctic circle
÷ Knew continent has to be at really high latitude
÷

 Antarctica first sited in 1820 by Bellinghausen
 Ross saw the ice shelf in 1841

Reaching Antarctica
 Shackelton reached the South Magnetic Pole in 1907
 Amundsen reached the geographic S. Pole in 1911
 Scott made it in 1912… didn’t make it back
 Byrd made expeditions by plane in 1930s & ‘40s
 International Geophysical Year greatly increased

research activities in 1957
 Antarctic treaty signed in 1959

Back to the Research…
 Take-aways from Halley’s voyage:
¡ It’s really windy in the Southern Ocean

Annual mean
zonal wind stress

Windy even in Summer!
 Surface zonal wind stress
¡ We’ve increased the speed of these Jan winds by ~20% (ozone)
January

Trenberth, Olson and Large 1989 dataset
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It’s really cold in the Southern Ocean
 Average temp at 52.5o S (farthest south Halley went):

4o C in summer!
 Avg temp

at 52.5o N
(off coast
of England):
8o C in
winter!
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Annual Mean SST
 It’s also much warmer north of the equator in the

tropics…

