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Mediterranean SST report is an initia-

tive of the Mediterranean Center for 

Environmental Studies (CEAM) Meteor-

ology and Pollutant Dynamics group to 

periodically update sea surface temper-

ature climatology and trend in the Med-

iterranean basin as indicators of global 

change. This newsletter will be issued 

on a seasonal basis to disseminate the 

state of the art about Mediterranean 

SST and as information for stakeholders 

and media interested in climate change.  

This newsletter is partially funded 

by research project VERSUS 

(CGL2015-67466-R), from the 

Spanish R&D&I national plan.  

SST daily updated information 

can be found at our webportal 

SST-CEAMed at: 

 http://www.ceam.es/SST. 

Mediterranean SST report will  be issued in a seasonal basis (4 times a year). If you are interested in receiving 

upcoming issues please contact Francisco Pastor at paco@ceam.es .  Please, feel free to distribute to anyone 

who might be interested.  

All graphics and analysis are based on daily SST data from GHRSST Level 4 AVHRR_OI Global Blended Sea Surface 

Temperature Analysis (GDS version 2) from NOAA National Centers for Environmental Information available at PO-

DAAC site (https://podaac.jpl.nasa.gov/dataset/AVHRR_OI-NCEI-L4-GLOB-v2.0). 

http://www.ceam.es/SST
https://podaac.jpl.nasa.gov/dataset/AVHRR_OI-NCEI-L4-GLOB-v2.0


Trend summary (1982-2019) 

Global trend 1.2˚ C 

Global daily trend 9.05·10-5˚ C/day  

June       0.2 ˚C 

Monthly anomalies July         0.2 ˚C 

August   0.3 ˚C 

SUMMARY 

Global mean Mediterranean SST started summer period below climatic mean values but rapidly 

climbed to above mean values, with the highest positive anomaly on July, lasting for July and Au-

gust. Deseasonalized SST show similar positive anomalies for June and July that was slightly 

higher in August. 

For the whole data series (January 1982–August 2019), the previously seen warming trend per-

sists. From the time series of daily averaged Mediterranean deseasonalized sea surface tempera-

ture a global increase of almost 1.2˚ C was found. 
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Data source: GHRSST Level 4 AVHRR_OI Global Blended Sea Surface Temperature Analysis (GDS version 2) from NCEI 

available at PODAAC site https://podaac.jpl.nasa.gov/dataset/AVHRR_OI -NCEI-L4-GLOB-v2.0  

Global SST long term trend has been updated for 

the January 1982-August 2019 period. Temporal 

mean SST deseasonalized series (trend compo-

nent without seasonal effect) yield a global in-

crease of about 1.2˚ C for the study period, 

shown in figure 1.  

Figure 2 shows yearly SST series, computed from 

daily data. Black line shows the 1982 -2019 annu-

al mean for Mediterranean SST, the red line cor-

responds to year 2018 and green line to 2019.  

At the very beginning of June SST values were 

slightly below the climatic mean but in the sec-

ond half of the month a remarkable increase 

was recorded with peak values at the end of 

June and start of July. For the rest of July and 

full August SST values remained clearly above 

climatic values.  

Figure 1. Time evolution for deseasonalized mean Mediterranean SST 

Figure 2. Yearly time series for mean Mediterranean SST 
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Global trends and anomalies for deseasonalized SST 

https://podaac.jpl.nasa.gov/dataset/AVHRR_OI-NCEI-L4-GLOB-v2.0


Global SST anomalies  

As seen in previous reports, a consistent warming trend has been measured for SST daily anomaly 

from 1982 to 2019 (see figure 3). Most of the positive SST anomalies (relative to 1982 -2011 reference 

period) occur after 2000 with a peak on 2016. 

For both, daily and monthly SST anomalies, posi-

tive trend is also found for the analyzed period. 

In both cases, most of the positive anomalies 

have been recorded after 2000 for both global 

and deseasonalized SST.  
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Data source: GHRSST Level 4 AVHRR_OI Global Blended Sea Surface Temperature Analysis (GDS version 2) from NCEI 

available at PODAAC site https://podaac.jpl.nasa.gov/dataset/AVHRR_OI -NCEI-L4-GLOB-v2.0  

Figure 3. Mean SST daily anomaly  

Figure 4. Mean SST monthly anomaly  

SST monthly analysis June 2019  
June SST spatial distribution shows a transition structure towards the summer pattern. North to south 

gradient is not so clear as in previous months but a west to east positive gradient is clearly seen. The 

highest SST values are found to the East of the Levantine sea, just offshore Israel, Lebanon, Syria and 

Turkey.  

Regarding monthly SST anomaly, a light positive anomaly is present across most of the Mediterranean 

basin. The most noticeable positive anomaly areas are located to the north of the basin, mainly in 

French coast, northern Adriatic and Aegean seas. Special mention has to be done for the very high 

anomaly in the Black Sea. As per global SST anomaly values, June 2019 holds the eighth position in the 

historical series (1982-2019) while the SST trend component stands for the fourteenth value.  

June SST 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2009 

SST anomaly 0 0.3 1.1 -0.1 0.5 0.7 0.5 1.5 1.4 0.6 0.8 

SST trend anomaly 0.2 0.5 0.7 0.3 0.6 0.8 0.6 0.6 0.7 0.3 0.3 

Minimum values in blue/maximum values in red 

Figure 5. Mean monthly SST (left) and mean monthly SST anomaly (right) on June 2019 
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SST monthly analysis July 2019  
A clear summer pattern could be observed during July for the SST field. A set of clearly differentiated 

areas with a light west to east gradient can be seen, with the highest values to the east of the Levan-

tine basin. Another remarkable feature are the relatively cold waters to the east of the Aegean sea 

and close to the Gibraltar strait. Regarding SST monthly anomaly, strong positive values are in the ar-

ea between southern France, Corsica and the Balearic Islands. July 2019 SST monthly anomaly is in 

the 5th position of the time series (1982 -2018) while deseasonalized SST occupies the sixteenth posi-

tion. 
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Data source: GHRSST Level 4 AVHRR_OI Global Blended Sea Surface Temperature Analysis (GDS version 2) from NCEI 

available at PODAAC site https://podaac.jpl.nasa.gov/dataset/AVHRR_OI -NCEI-L4-GLOB-v2.0  

July SST 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2009 

SST anomaly 0.4 0.5 1.1 0.3 0 1.3 0.4 0.8 0.8 1.1 0.6 

SST trend anomaly 0.3 0.5 0.7 0.4 0.6 0.9 0.6 0.6 0.8 0.2 0.3 

Figure 6. Mean monthly SST (left) and mean monthly SST anomaly (right) on July 2019 

Minimum values in blue/maximum values in red 

SST monthly analysis August 2019  
As in the previous month, August shows the typical summer SST spatial distribution with a light West 

to East positive gradient. Lowest values are present in Eastern Aegean Sea and two small areas in the 

Lyon Gulf and in the vicinity of Gibraltar Strait. Highest SST values appear in the Levantine basin, spe-

cially in its easternmost area. A general light positive anomaly is present in most of the Mediterrane-

an basin with the most significative anomalies offshore southern France. SST monthly anomaly for Au-

gust 2019 stands for the 6th highest value of the time series (1982 -2019); in the case of the deseason-

alized SST, August monthly anomaly is in the 20th position.  

August SST 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2009 

SST anomaly 0.1 0.3 1.3 0.4 0.2 1.3 -0.1 0.6 1.2 0.6 0.5 

SST trend anomaly 0.3 0.5 0.7 0.4 0.7 0.9 0.6 0.6 0.8 0.2 0.4 

Figure 7. Mean monthly SST (left) and mean monthly SST anomaly (right) on August 2019 

Minimum values in blue/maximum values in red 
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https://podaac.jpl.nasa.gov/dataset/AVHRR_OI-NCEI-L4-GLOB-v2.0


Mediterranean SST community   

University of Liège (Belgium)  

GeoHydrodynamics and Environment Research group 

GHER (http://labos.ulg.ac.be/gher) is a research group of the University of Liège (Belgium), devoted 

to marine and environmental studies through modelling, data assimilation and data analysis tech-

niques. The GHER has developed DINEOF (Data Interpolating Empirical Orthogonal Functions), a meth-

od to reconstruct missing information in satellite datasets, due for example to the presence of clouds 

in the atmosphere. An EOF basis is used in an iterative way, allowing to extract the main patterns of 

variability of the data and accurately fill the gaps. DINEOF has been successfully applied to variables 

like Sea Surface Temperature (SST), ocean colour and salinity, and also in combinations of different 

variables, like SST and wind. The development of DINEOF through the years has been made possible 

with funding from the Belgian Science Pol-

icy (http://www.belspo.be/) and ESA 

(http://www.esa.int/). 

A daily DINEOF reconstruction of the 

Western Mediterranean SST is performed 

in near-real time (http://www.dineof.net/

DINEOF/) that runs automatically since 

2009. The reconstruction is done daily 

over the latest 6 months of data, and the 

last 10 days are displayed (see Figure 1 for an SST map example). While this product aims mainly at 

providing an example about the use of DINEOF, it also allows to monitor the SST mesoscale dynamics 

of the Mediterranean Sea in near -real time. Figure 2 shows SST time series during the two heat waves 

affecting Europe in summer 2019, which caused an anomalous SST of almost 2°C with respect to the 

previous 9 years average.  

 

• A. Alvera-Azcárate, A. Barth, G. Parard, JM. Beckers. Analysis of SMOS sea surface salinity data using 

DINEOF. Remote Sensing of Environment. 180 (2016) 137 -145. 2016  

• A. Alvera-Azcárate, A. Barth, JM Beckers, RH 

Weisberg. Multivariate reconstruction of 

missing data in sea surface temperature, 

chlorophyll and wind satellite fields. Journal 

of Geophysical Research. 112: C03008, 

2007. doi: 10.1029/2006JC003660  

• A. Alvera-Azcárate, A. Barth, M. Rixen, JM 

Beckers. Reconstruction of incomplete 

oceanographic datasets using Empirical Or-

thogonal Functions to the Adriatic Sea Sur-

face Temperature. Ocean Modelling, 9: 325 -

346, 2005  
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Figure 1: SST from the VIIRS sensor in the western Mediterranean Sea on 11 September 
2019 (left) and DINEOF reconstruction (right).  

Figure 2: SST from Sentinel 3 on 26/07/2019 (top left), DINEOF reconstruction (top right) and average SST time series on the Western Mediterranean 
from 27 June to 30 July 2019 compared to the 2010-2018 basin average (bottom). See http://www.dineof.net/DINEOF/dineof_July2019.html 

http://labos.ulg.ac.be/gher
http://belspo.be/
http://www.esa.int/
http://www.dineof.net/DINEOF/
http://www.dineof.net/DINEOF/
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Mediterranean SST report  is an initiative of the Mediterranean Center for Environmental 
Studies (CEAM) Meteorology and Pollutant Dynamics department as part of the research 
project VERSUS CGL2015-67466-R (MICINN/FEDER), funded by the Spanish R&D&I nation-
al plan of Spanish Ministry of Science, Innovation and Universities and European Regional 
Development Fund.  

More information about Mediterranean sea surface temperature (daily updates) at our 
SST CEAMed web portal www.ceam.es/SST  

Citation: Mediterranean Sea Surface Temperature report (Summer 2019). Meteorology 
and Pollutant Dynamics Area. Fundación CEAM. 2019.  

Data source: National Centers for Environmental Information. 2016. GHRSST Level 4 
AVHRR_OI Global Blended Sea Surface Temperature Analysis (GDS version 2) from NCEI. 
Ver. 2.0. PO.DAAC, CA, USA. Dataset accessed 2019 -03-31 at http://dx.doi.org/10.5067/
GHAAO-4BC02.  

All the maps and graphs in this document have been created by the CEAM Meteorology 
and Pollutant Dynamics department from the NCEI data and graphs. This report is li-
censed under an Attribution -NonCommercial-NoDerivatives 4.0 International  (CC BY-NC-
ND 4.0) Creative Commons license (https://creativecommons.org/licenses/by -nc-nd/4.0/
legalcode).  

Contact information  

Web portal www.ceam.es/SST 

Twitter  @CEAM_Meteo 

Mail paco@ceam.es 

The CEAM Foundation is supported by Generalitat Valenciana  
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