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Fig.1. The Antarctic continent. Contourlines only for 2,000, 3,000 and 4,000 m elevation. Full circles =
meteorological stations in operation in the winter of 1968. Open circles = stations in operation for two
years or more at any time, but not in 1968. Station numbers refer to Table 1.
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Vor. CXIII, No. 4 WASHINGTON APRIL, 1958

Man’s First Winter at the South Pole
'old Fiercer Than Men Had Ever Faced, Ceaseless Winds, a 6-Month
Night—Yet 18 Pioneers of Science Survived, and Thrived

By PauvL A. SipLe, Ph.D.,, D

Leader, Amundsen-Scott IGY South Pole Station

South Pole Station
established December 1956
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Mean annual temperatures:

North Pole -20°C
South Pole -50°C

Why is Antarctica colder than the Arctic?

(1)Zonal flow in atmosphere and ocean

around Antarctica

(2)High elevation

(3)Snow-covered through the summer;
high albedo

Fio 4 Mean isotherms at surface, July.
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ANTARCTICA. Table 1. Surface air temperatures at representative antarctic stations

Low- High-Latitude
Latitude Coast West East Antarctica
Region Coast Antarctica
S LITTLE AMERICA e — SOUTH
STATION MIRNYY (FRAMHEIM) BYRD PoLE VOSTOK
Lautude(°S) 66 78 80 90 78
Elevation (meters) 30 40 1,500 2,800 3,500
Station pressure 980 980 800 680 620
(millibars) |
Mean summer -2 —'F ~=15 —28 -33
temperature (°C)
Mean winter -16 —33 —34 —58 —66
temperature (°C)
Extreme maximum +8 +6 -1 — 14* =21
temperature (°C)
Extreme mmnimum -40 —-61 —63 —-81 —89

temperature (°C)
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*December 1978. New record high 1n 2011 1s -12.3°C
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ANTARCTICA. Table 1. Surface air temperatures at representative antarctic stations

Low- High-Latitude
Latitude Coast West East Antarctica
Region Coast Antarctica
S LITTLE AMERICA e — SOUTH
STATION MIRNYY (FRAMHEIM) BYRD PoLE VOSTOK
Lautude(°S) 66 78 80 90 78
Elevation (meters) 30 40 1,500 2,800 3,500
Station pressure 980 980 800 680 620
(millibars) |
Mean summer -2 —'F ~=15 —28 -33
temperature (°C)
Mean winter -16 —33 —34 —58 —66
temperature (°C)
Extreme maximum +8 +6 -1 —14 =21
temperature (°C)
Extreme mmnimum -40 —-61 —63 —-81 —89

temperature (°C)
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FiG. 3. Temperature profile measured at South Pole Station on
25 Sep 2001. Data above 660 hPa are from a routine radiosound-
ing with an RS80; those below 660 hPa are from a tethered sound-
ing with an RS80. (a) The full tropospheric sounding is shown, and
(b) the lowest 500 m are enlarged. The surface pressure was 674
hPa.

Near-surface temperature
inversion in winter (no Sun)

(Hudson & Brandt 2005)
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FiG. 3. Temperature profile measured at South Pole Station on
25 Sep 2001. Data above 660 hPa are from a routine radiosound-
ing with an RS80; those below 660 hPa are from a tethered sound-
ing with an RS80. (a) The full tropospheric sounding is shown, and
(b) the lowest 500 m are enlarged. The surface pressure was 674
hPa.
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at Plateau Station in February (80°S)
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ANTARCTICA. Figure 2. Surface air temperatures at South Pole Station. Solid line: 20-year
mean for each day. Dots: daily mean temperatures for the year October 1985-September 1986.

Maximum temperature 8 days after summer solstice
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ANTARCTICA. Figure 2. Surface air temperatures at South Pole Station. Solid line: 20-year
mean for each day. Dots: daily mean temperatures for the year October 1985-September 1986.

“Coreless winter”
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ANTARCTICA. Figure 2. Surface air temperatures at South Pole Station. Solid line: 20-year
mean for each day. Dots: daily mean temperatures for the year October 1985-September 1986.

What happens at -73.3°C?
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Fig. 19. Annual number of days for 1957-2010 that the South Pole station has reported minimum temperatures at or below —73.3 °C (—100 °F).

Lazzara et al. 2012




Surface Energy Budget

ANTARCTICA. Table 2. Surfacé“énergy budget at Pionerskaya (70°S, 95°E, 2700 meters). Energy
fluxes are in watts per square meter; a positive numbei{\means that the flux is in the downward

\

direction (from the atmosphere to the surface)

June December
Downward shortwave (solar) radiation 0 372
Upward shortwave radiation 0 —312
Downward longwave (infrared) radiation 106 173
Upward longwave radiation —134 —209
Net radiation - | " —28 +24
Sensible heat 23 —16
Latent heat 1 -2
Sum -4 +6




Water vapor, clouds, precipitation

“Precipitable” water vapor:
Midlatitudes & tropics 10-50 mm
Antarctic Plateau 0.1-1.5 mm (good for astronomy)

Cloud cover
90% over Antarctic Ocean 1n summer
40% over East Antarctic Ridge (but the clouds are thin)







Stratocumulus







50

40

30

20

10

50

40

frequency (%)

30

20

10

A5-50°5

_—

\ ‘Cc:'l 4.6

50-55°5

60—65°S

T =17.1
C

|
7 |

T

65—70°S

T =11.2
c

0 10 20 30 40 50

0 10 20 30 40 50 60

55-60°S

T =24.1
C

] -

0 10 20 30 40 50 60

effective cloud optical depth t

FiG. 14. Cloud optical depth for different latitude intervals for all voyages of the Aurora
Australis between 1991 and 2002 with concurrent observations of ocean, sea ice, and cloud
conditions. The observations include all seasons and as such are biased toward spring
and summer when a greater number of voyages occurred. The number of observations for
each season and each latitude interval are shown in Table 2. Exponential fits are also given,
where f(r) = 7.7 exp(—17/7.). The values shown in the figure are percentages for bins of width

AT = 5.

Cloud optical
depth over the
Southern
Ocean

(Fitzpatrick
and Warren

2005)
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