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Baltic Earth -
Earth system science for the Baltic Sea region

Vision of the programme

To achieve an improved Earth 

System understanding of the 

Baltic Sea region

ÅInterdisciplinary and international

ÅHolistic view on the Earth system of the Baltic 

Sea,  processes in the atmosphere, on land and 

in the sea and also in the anthroposphere

ÅñService to societyò in the respect that thematic 

assessments provide an overview over 

knowledge gaps 

ÅEducation (summer schools)

ÅInherits the BALTEX network of scientists and 

infrastructuren



Second Assessment of Climate 

Change 

for the Baltic Sea region (BACC II)

New book following the format of 

BACC I as OPEN ACCESS, 7 years 

after

Extended summariesof the scientificmaterial
ò In all 9 languages of the Baltic Sea region plus 

English (Danish, Swedish, Finnish, Russian, 

Estonian, Latvian, Lithuanian, Polish, German)

ò Understandable for non-scientists

ò Emphasizing on regional conditions



Initial comments

ÅLast 200 years:

ïInstrumental records

ïIndications of anthropogenic impacts possible

ÅInternal variability large:

ïDifficult to distinguish changes

ïChanges in extreme events in particularly difficult.

ÅChanges atmosphere, sea, land



NAO: strength of pressure 

difference.

EA: East Atlantic Pattern, 

represents north-south 

location of the NAO.

Scandinavian pattern: 

blocking, represents an 

east-west shift of the 

centres of variability.
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Atmospheric Circulation

The climate of the Baltic Sea region is to a large extent 

determined by the large scalecirculation. 

ÅNAO

ïpositive (warm, wet winters)

ïnegative (cold, dry winters)

Reconstructed NAO index (Luterbacher et al., 2002). Thick curves are filtered with a Gaussian 

filter (ů = 4) to focus on interdecadal variations (Bªrring and Fortuniak 2009).

http://www.ldeo.columbia.edu/res/pi/NAO/NAO+.gif
http://www.ldeo.columbia.edu/res/pi/NAO/NAO-.gif


Atmospheric Circulation

Å Blocking situations are quasi-stationary and often related to 

extreme weather.

ï Winter: warm conditions over southwestern Greenland are related to 

high blocking activity and a negative phase of the NAO. 

ï Summer, however, warm conditions over southwestern Greenland are 

related to low blocking activity and a positive phase of the NAO.

The 500 hPa height field on March 6, 1948, showing a 

typical blocking situation. From Barriopedro et al. (2006).

Blocking index (bars) and its decadal variation (seven year 

running mean; red) for boreal winter (December-February) 

1908 to 2005. From Rimbu and Lohmann (2011).



Atmospheric Circulation

Å Northward shift of low pressure tracks agrees with increased 

frequency of anticyclonic circulation.

Å Increased frequency of westerlies.

Å Increase in number of deep cyclones (not total number of 

cyclones).

Number of deep cyclones counted for four 20-year periods 

P1 to P4 (December-March) (Lehmann et al., 2011). 
Anomalies and circulation types that describe the vorticity of the 

atmospheric circulation. Red indicates anticyclonic and blue 

cyclonic circulation. (a) air temperature, (b) sea level, (c) difference 

between summer (JJA) and winter (DJF) seasonal temperatures, 

and (d) ice cover, Omstedt et al.  (2004).


