
Recent cooling in the north of the Antarctic Peninsula

Setzer, A.W. and Romão, M.O.
INPE - National Space Research Institute, Brazil

CPTEC- Center for Numerical Weather Forecast and Climate Studies



Warming of the Antarctic Peninsula has been presented in recent 

years as proof of global warming.

This paper shows that in the last 14 years, 1996-2009, there was 

actually a decrease in the annual average air temperature in the 

north of the Peninsula.

Data series for Ferraz (62.1oS; 58.4oW), Bellingshausen (62.2oS; 

58.9oW), Marambio (64.2oS ; 56.7oW), Vernadsky/Faraday 

(65.3oS; 64.3oW) and Rothera (67.6oS; 68.1oW) are presented and 

indicate decreasing or stable trends;

(Orcadas, 60.7oS)

Marambio, 64.2oS

Ferraz, 62.1oS

Bellingshausen, 
62.2oS

Vernadsky/
Faraday, 65.3oS

Rothera, 67.6oS



Let’s start with the (most recent) literature reviews – Dec/2009



W a r m i n g !

Natural or 

anthropogenic ?



W a r m i n g !



x 5   W a r m i n g !



x 5  W a r m i n g !

W a r m i n g !

Likely anthropogenic



Warming, but with 

exceptions...



Some have noticed different patterns in the north 

of the Antarctic Peninsula – as seen in this 

poster, yesterday – here at SCAR XXXI



This warming has been in 

the news for a while...



Long series of data are needed for a better unerstanding of climate variations



FIDS, 
1950s’

Same 

tower, 

today





Warming rates vary according to the season, from 0.09 at spring to 0.37 in winter



Warming is a common tendency for the region at long term



As is cooling a common tendency for the region at short term



Q) What causes an increase or decrease of  temperature in the region ?

A1) The warming or the cooling of the atmosphere ... W R O N G !

A2) A change in the synoptic circulation pattern ... R I G H T !

Cooling results from more cold winds from the NE-E-SE-S sector and 

less warm winds from the SW-W-NW-N; and vice versa for warming.

Warm Year, 2006 Ferraz Station Cold Year, 2007

July Avg. Air Temp.: - 4.2 C July/2007 Avg. Air Temp.: - 12.6 C



Example showing NE-E winds causing temperatures below -20oC, July/2007



AQUA/NASA satellite, MODIS image, showing the Bransfield 

Strait frozen on 04/September/2007, something rare in the 

region, particularly in September !
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Isla 25 de Mayo

Bransfield 

Strait
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And the winds from the East (cold)  sector have increased since 

1996 at Ferraz Station

% of 

winds 

from 
the 

cold 
sector



(Orcadas, 60.7oS)

Marambio, 64.2oS

Ferraz, 62.1oS

Bellingshausen, 
62.2oS

Vernadsky/
Faraday, 65.3oS

Rothera, 67.6oS
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In the north of the Antarctic Peninsula, the Weddell Sea is 

associated to the cold winds (from the E-SE-S Sector.

Weddell 

Sea

Therefore, the change in the wind pattern results from changes in 

the regional tropospheric circulation – what involves changes 

ocean temperatures (Pacific and Atlantic),  in the sub-polar and 

sub-tropical jet streams, in sea-ice extent, etc.



Q) Is this variation natural or anthropogenic-induced – or both?

According to Schneider et al, 2007, Antartica has been subject to 

variations in the its temperature during the last 200 years, without 

a marked tendency during this period.



Talking about natural causes, the Pacific Decadal Oscillation 

(“PDO”) is a decent candidate that could produce such effects in 

the circulation of the Southern Hemisphere



The air tempertarure series at Punta Arenas, Chile, starting in 1887 (!!!) 

shows a good relation to the PDO. Source: NASA-GISS



The original weather sensors 
that were used in the late 
1800s at the Punta Arenas 
station, now on display at the 
“Museo Salesiano”.

A very reliable source or data 
until now.



The strongest recent cooling gradient is at Marambio,                  

- 0.7oC/decade, while the warmest, +0.01oC/decade, occurred at 

Faraday/Vernadsky.

Although the number of years is small for a significance analysis, 

the temperature decrease is a fact in the area, and cold years 

like 2007 and 2009 occurred only ~20 years before.

Considering the standard climatology span of 30 years, there is 

no defined gradient in the north of the Peninsula.

However, the full length of records for these stations indicate 

warming, ranging from +0.5oC/decade at Rothera since 1978, to 

+0.2oC/decade at Orcadas since 1904.

Synoptic circulation patterns that vary on a one-to-two year basis 

and decadal oscillations in the southern hemisphere oceans 

seem to explain the current climate variations in the north of the 

Peninsula.



Admiralty Bay and the Bransfield Strait frozen in the severe winter of 2007


