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What was the IGY?

• A scientific success with international funding; 
• New discoveries and proof of cooperation amid conflicts
• A political and social artifact of its times—Cold War 

tensions never far away (US/USSR; PRC/ROC; Antarctic)
• An oasis of optimism for humankind
• Today’s topic—a turning point for gathering, preserving, 

and calculating with big data

2 |  IGY



Origins

• Francis Bacon “experiments in concert,” European and maritime weather data, 
1761 and 1769 transits of Venus, magnetism studies

• First International Polar Year (1882-3) rings of Arctic/Antarctic stations, despite Ellesmere 
disaster; helped to debug undersea cables. 20 volumes published

• Second International Polar Year (1932-3) delineated multiple ion layers explaining short-wave 
radio wave propagation; data suspended and lost in WWII

• Fabled 1950 Maryland Van Allen dinner: Berkman and Chapman propose a Third Polar Year
• July 1957-December 1958 high sunspot intensity
• Proposal works way through ICSU; becomes IGY; CSAGI formed at Uccles, Belgium
• USSR joins; PRC objects to ROC; 67 countries, 60,000 scientists, countless others

3 |  IGY



Rollout

• “History’s greatest science 
research project…”

• “Single most significant peaceful activity of 
mankind since the Renaissance and the 
Copernican Revolution”

• “For the first time the peoples 
of the earth have joined to study 
their common and fundamental 
scientific problems together” 
(UNESCO)
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IGY in popular culture
• Walt Kelly, G.O. Fizzicle Pogo (1958): the sardonic swamp critters 

ponder an 18-month “year,” shooting men to the moon, and nuclear war
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IGY in popular culture

• Many popular books and articles
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IGY in popular culture

• A philatelist’s dream
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IGY in popular culture

• Disney, 1964 World’s Fair, Tomorrowland
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IGY in popular culture

• Donald Fagen, I.G.Y. (1982) 
 A just machine to make key decisions

 Programmed by fellows with compassion and vision
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IGY objectives

• Focus on synoptic observations in real time;
global meteorology v. local historical geology

• Data exchange fixed 1957. Three World Data Centres: 
A (US), B (USSR), C (Europe & Japan), weather in Geneva

• 14 divisions: atmosphere, oceans, earth, sun 
• Will focus today on satellites, ionosphere, and the Antarctic

10 |  IGY



October 4, 1957
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The road to Sputnik

• “Endlessly falling object” concept known since Newton; rocketry 
advanced by Tsiolkovsky, Goddard & Oberth

• “V is for vengeance”—3600 von Braun V-2s rained down on 
London and Antwerp

• Both US and USSR known to be active since 1940s—
twin 1955 reports; July 1957 Russian notice to ham operators

• US riven by military vs. civilian dilemma and 
military vs. military rivalries
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The reaction to Sputnik
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The reaction to Sputnik
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The reaction to Sputnik
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Satellites and data

• 20/40 MHz versus 108 MHz—heard by many worldwide
• November 3—Sputnik 2 and Laika
• Vanguard failures, Explorer successes, and Van Allen belts
• Calculate Sputnik weight from implied air resistance
• Calculate time and manner of Sputnik disintegration 

from change in WWV signal strength
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Sputniks and data

• Computers were remote 
and input was slow

• Irregular orbits, so need to 
recalibrate as often as 
every passing
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Sputniks and data

• Operation Moonwatch
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Sputniks and data

• Specialty tables prepared, along with nautical and logs

• Slide rule vital for “close-enough” calculations at 
remote field locations
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A slide rule for a single frequency
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After Sputniks

• By 1961 the score was US 31 USSR 7, 
but the early damage of 1957-1959 was done

• American recriminations and the space race
• Soviets would not share data on booster vehicles—

it was a military secret
• Civilian agency NACA then NASA in US
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The ionosphere
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The ionosphere and data

• “Seven veils”: two Van Allen belts, D, E, F1, F2, and ozone
• Argus: why not detonate three H-bombs?
• Ionospheric sponder measured layers from rebound
• Rockoons with timed grenades, tell mean temperature 

of air the sound passed through. Use slide rule 
to gauge the content of these layers
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Telling temperature from speed 
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Air - Speed of Sound vs. Relative Humidity

Temperature
(°C)

Speed of Sound (m/s)
Relative Humidity (%)

10 20 30 40 50 60 70 80 90

0 331.5 331.5 331.5 331.6 331.6 331.6 331.7 331.7 331.7

5 334.5 334.6 334.6 334.7 334.7 334.7 334.8 334.8 334.9

10 337.5 337.6 337.7 337.7 337.8 337.9 337.9 338.0 338.0

15 340.5 340.6 340.7 340.8 340.9 341.0 341.1 341.2 341.2

20 343.5 343.6 343.7 343.9 344.0 344.1 344.2 344.4 344.5

25 346.4 346.6 346.8 347.0 347.1 347.3 347.5 347.6 347.8

30 349.4 349.6 349.9 350.1 350.3 350.5 350.8 351.0 351.2

v=20.05(273.16+t)1/2



Antarctic
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Antarctic

• The classic IGY laboratory—not only synoptic 
but collective science

• 14 stations by a dozen nations—the seven territorial 
claimants (UK, NZ, Australia, Chile, Argentina, Norway, 
France) plus US, USSR, South Africa, Japan and Belgium

• UK and Argentina long fought over peninsula
• US secured South Pole, USSR the “Pole of Inaccessibility”
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Death on the ice

• At least 50 IGY fatalities
• Planes crash, ships sink, tractors plunge into crevasses
• Eventually use reins for bulldozers—pace as slow as Scott’s
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The Antarctic traverses
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A continent or an archipelago?

• Resolved by traverses—linear expeditions to shoot seismic
• Sno-Cat teams measured position of sun using theodolite, got 

time from WWV, and “calculated our position using a slide rule 
(pocket calculators did not exist) to better than 200 meters 
accuracy using a nautical almanac.”

• Coal beds, tree trunks…still not sold on plate tectonics
• More ice than expected—West Antarctica an archipelago 

of island ridges, East Antarctica much older with IGY Valley
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A continent and an archipelago
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Cold—and heat—the common enemy

• Plenty of cooperation among national stations
• Shared hazards—station fires, USSR’s Belgian rescue,

Japan evacuation and surviving huskies
• Successful integration of scientific data
• Those 12 countries signed the Antarctic Treaty 1959
• Led to Outer Space Treaty 1967
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Big data, 1958 style

• Millions of feet of microfilm, paper records, photograph 
negatives, ice cores; few punch cards retained 

• Plastic film degrades in a few decades
• World Data Centres A, B and C a success. Distributed, 

preserved media, means of exchange. Later focus on North-
South climate dialogue, not East-West military tension

• Replaced by ISC and World Data System 2008, digitization
• “We don’t want another Library of Alexandria”

32 |  IGY



After IGY

• Cooperation continued: International Geophysical Cooperation 
into 1960, UNFCC, International Polar Year 2007-8 & 2032-33

• Midocean spreading ridges: from Wegener’s “crackpot” 
continental drift to “obvious” plate tectonics in a decade

• Global warming, but global action? Compare to CFC bans 
1970s-1996, much easier owing to industrial alternatives

• Keeling curve took off with IGY data; climate change continues
• Antarctic cooperation leads to peaceful exploration 

there and beyond
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Watch the skies for more data!
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Thanks for your kind attention!
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