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Motivation

e Baltic Sea was the fastest warming large marine ecosystem between
1982-2006 (Belkin, 2009)

e Trendsin HadSST1: Baltic Sea mean SST: 0.53 +- 0.27 K/decade
(Rayner, 2003)  global mean SST: 0.11 +- 0.05 K/decade
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Model simulations and observational data

Topography and important stations
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Model simulations and observational data

Topography and important stations
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Detection and attribution of SST trends

SST trend in K/decade

SST trends in model results and publications
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References (left to right):
e Gustavsson et al., 2012
* Belkin, 2009

* Siegel et al., 2006

e Lehmann et al., 2001
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Detection and attribution of SST trends

Trends in SST and air temperature - 1856-2005
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Detection and attribution of SST trends

Cross correlation analysis SST ~ SAT, latent heat flux, wind and cloudiness

Explained variance of Second important variables due to
annual SST from air temperature explained variance of airT-“detrended” SST
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Detection and attribution of SST trends

Comparison with variability in NAO and AMO
- why was the Baltic Sea warming so fast since the 1980s?
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4. Summary and discussion

e Analysis of two models with same forcing and several observational
datasets back to 1850

e Baltic Sea mean SST shows high variability (annually and seasonally) 2>
high uncertainties

e same conclusions from both models although parameterization and
resolution are different

Most important drivers:

1. air temperature (sensible heat fluxes & sea ice/freezing point)
2. latent heat flux

3. wind & cloudiness

Reasons for high SST trends since the 1980s:
e Superposition of climate change and increase in AMO index
e polar amplification and semi-enclosed basin
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Appendices
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Trend in annual mean SST [K/decade] 1978-2007
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Trend in annual mean air temperature [K/decade] 1978-2007
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Climate Change Signal in temp in Hiresaff
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1st main author Paper — Detection and attribution of SST trends

1856-2005

MOM - Trend in annual mean SST [K/decade]
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1st main author Paper — Detection and attribution of SST trends
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Spatial distribution of bottom temperature trends

MOM - Trend in annual mean bottom temperature [K/decade] RCO - Trend in annual mean bottom temperature [K/decade]
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Spatial distribution of bottom temperature trends

1978-2007

RCO - Trend in annual mean bottom temperature [K/decade]
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Annual maximum ice extent
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Eutrophication
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Why was the Baltic Sea warming so fast since 19827

Comparison with NAO and AMO

normalized & detrended SST and NAO anomalies normalized & detrended SST and AMO anomalies
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Outline
1. Model Setup
2. Detection and attribution of temperature trends
3. Accelerated trends since 1980s
4. Summary and discussion
5. References
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