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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 





* 



* 

*December 1978.  New record high in 2011 is -12.3°C 



AMS Bulletin, August 2016 





(-129 F) 



Near-surface temperature  

inversion in winter (no Sun) 

 

 

(Hudson & Brandt 2005) 



Near-surface temperature  

inversion in winter (no Sun) 

 

 

IRup      ≈ IRdown 

εsσTs
4 ≈ εaσTa

4 

εs ≈ 1     εa < 1 

 

Therefore  

      Ts < Ta 

 







Summer  

at Dome C 

(75°S) 





Diurnal cycle of temperatures on 32-meter tower  

at Plateau Station in February (80°S)  









Maximum temperature 8 days after summer solstice 



“Coreless winter” 









What happens at -73.3°C? 



Three Hundred Club 



Lazzara et al. 2012 



Surface Energy Budget 



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 in summer 

40% over East Antarctic Ridge (but the clouds are thin) 



Cirrus 



Stratocumulus 



Stratus 



Cloud optical 

depth over the 

Southern 

Ocean  

 

(Fitzpatrick 

and Warren 

2005)  



South Pole clouds 

Mean optical depth ~1 

 

(Mahesh, Walden,  

Warren (2001) 






