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Sea surface temperature (SST) Is a key parameter for constraining the exchange of energy and moisture between the ocean and the atmosphere and is classified as one of the Essential Climate Variables. Satellite SST datasets are based on measuring
electromagnetic radiation that has left ocean surface and has been transmitted through the atmosphere. Satellite SST measurements are used in many applications as they provide a synoptic view of the dynamic thermal character of the ocean surface. Such data
are valuable to agencies and institutions investigating climate variability, providing operational weather and ocean forecasting, for validation and forcing of ocean and atmospheric models, ecosystem studies, tourism and fisheries.

In this study we have examined the multiyear trends and variability of the Baltic Sea surface temperature (SST) using 32 - years of satellite data. Similar analyses of SST in the Baltic Sea published before have been based on significantly shorter time
series (Bradtke et al. 2010, Karagali et al., 2012). Our results indicate that there Is a statistically significant SST trend of increasing SST In most of the Baltic Sea. This trend shows different values depending on the exact geographical location and varies with
the month of the year. Higher values of SST trend are generally present in the late summer months. The seasonal cycle of SST in the Baltic Sea is characterized by well-defined winter and summer seasons with relatively short transition periods of spring and
fall. The analyzed data show significant interannual variability with extremely high sea surface water temperatures present in the central Baltic in some years.

We have used the 32-year long data series (from 1982-2013) known as the NOAA Optimum Interpolation SST (OISST) Version 2 dataset (Reynolds et al. 2007).
These SST data were provided by the NOAA/OAR/ESRL PSD, Boulder, Colorado, through their Web site at http://www.esrl.noaa.gov/psd/. These are daily data with spatial resolution of approximately 0.25° x 0.25°.
In addition we have analyzed the meteorological data from the NOAA-CIRES Climate Diagnostic Center NCEP/NCAR (National Centers for Environmental Prediction and National Center for Atmospheric Research) Reanalysis 1 and the North Atlantic Oscillaition index Hurell data ().
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Figure 1. Map of the 32-year GO _ R
(1982-2013) average SST in the - o~ 1. The most prominent feature of the SST variability Is
study region. o a F)'gure 2]; E]X”e'{“? SST ‘é%'fsz the annual cycle with SST amplitude of about 16 °C.
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2. The 32-year SST data show statistically significant
trend (p<0.05, 95% confidence level) of Iincreasing
SST values. Our analysis indicate that this trend Is

\ strongest in the summer months (July-September).
- / 3. Interannual variability (illustrated as annual

' o anomalies) seems to be coherent in different regions

Toowomom m om0 of the Baltic Sea and in the North Sea near the
entrance to the Baltic Sea. This variability can be

linked to the North Atlantic Oscillation index.
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Figure 3. Summary of the 32-year G0°N
averaged annual cycle of SST:
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Figure 6. Trends In the SST records based Figure 7. Trends in the
on the t_im_e serieg frpr_n 1982-2013. Trends monthly SST data averaged at Figure 7. a) Annual SST anomalies at the four study sites. b) Correlation between SST anomalies at site 1 and other sites. ¢) Comparison of the PC based Hurrel
are statistically significant (p<0.05, 95% the four study sites. North Atlantic Oscillation (NAO) index and SST anomalies at site 2. These Figures show that the interannual variability of SST in the Baltic Sea is coherent with
confidence level). SST variability in the North Sea near the Baltic entrance. The patterns in the interannual SST variability are similar to the patterns in the NAO index.
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