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Research activities 
 
The research activities of the group are related with: 

¶ Natural Climatic Variability and Climate change 

¶ Climate Dynamics  

¶ Climatic Extremes 

¶ Synoptic and Dynamic Meteorology 

¶ Mediterranean cyclones and cyclonic tracks 

¶ Mediterranean migratory anticyclones and tracks 

¶ Cold fronts in the Mediterranean 

¶ Biometeorology: estimation of human thermal balance under extreme 
conditions 

¶ Classification of atmospheric circulation- Relationship to environment 
 
More specifically: 

¶ Natural climatic variability, including teleconnection patterns and blocking: 
identification with the aid of advanced statistical methods, frequency 
analysis, impact on regional climate 

 



 
Identification of the poles of the teleconnection pattern of Eastern Mediterranean 
(EMP) with the aid of Correlation Analysis and Rotated Principal Component Analysis 
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a. second pair-500hPa geopotential height-precipitation (corr=0.99)

b. first pair-500hPa geopotential height-max temperature (corr=0.96)

c. first pair-500hPa geopotential height-min temperature (corr=0.97)



The impact of EMP on precipitation and temperature regime with the aid of 
Regularised Canonical Correlation Analysis 
 

  
 
Spatial distribution of correlation coefficients between winter NAO index and 
anticyclonic system density (left) and depth (right). 
 
 
 
 
 

¶ Climate dynamics: the role of Rossby waves, jet stream, interaction 
between stratosphere and troposphere, diabatic heating, transient eddies 
in climatic variability and climatic extremes 

 

 
Anomalies of streamfunction at level ̀=0.2101 during the positive and negative 
phase of EMP 
 

 
Anomalies of E-vectors during the positive and negative phase of EMP 
 
The development of explosive cyclones in the Mediterranean 
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Composite latent heat fluxes a) 24hr before the explosive cyclogenesis (D-1), b) 
3 at the time of the explosive cyclogenesis (D) and c) 24hr after the time of the 
explosive cyclogenesis (D+1) for the strongest CM explosive cyclones. 
 



 
a) Composite 500-300 hPa thermal wind and b) Composite 850-700 hPa thermal 

wind for the WM explosive cyclones at the time of explosive cyclogenesis. 
 
 
The development of migratory anticyclones in the Mediterranean 
 

 
Dynamics of cold anticyclones generating over Balkans 
 



¶ Climatic extremes: focusing on temperature and precipitation extremes, 
responsible large scale atmospheric circulation and orography with the aid 
of reanalysis data and RCM simulations 

 

 
An atmospheric circulation pattern responsible for the occurrence of prolonged dry 
spells in Eastern Mediterranean during winter with the aid of Singular Value 
Decomposition Analysis (SVDA)  

 
 
Distribution of precipitation and prolonged dry spells in Greece during an extreme 
summer, as derived from the simulation of regional climatic model ReGCM3   
 
 
 
 

¶ Mediterranean cyclones and cyclonic tracks: identification with the aid of 
MS algorithm and analysis of dynamic/kinematic characteristics, at the 
surface and in the vertical at various isobaric surfaces. Special emphasis on 
explosive cyclones 
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Spatial distribution of average explosive cyclogenesis 

 
Spatial distribution of meridional fluxes at 500 hPa (e.g  average number of of 
explosive cyclones crossing northwards across a west-east area unit normal to the 
motion per unit time. 
 

 
Spatial distribution of the decadal trend of the average 500hPa cyclone intensity. The 
dots indicate areas with statistical significant trends at 95%. 
 

 
Composite anomaly of equivalent potential temperature at 850hPa for the cases of 
explosive cyclones in Eastern Mediterranean 



 
Composite of Thermal wind for the layer 500-700 hPa as derived from the explosive 
cyclones in Western Mediterranean 
 

 
 
Composite anomaly of potential temperature at the iso-PV level 2 PVU for the cases 
of explosive cyclones in Central Mediterranean 

 
Composite anomaly of potential vorticity at isentropic level 315 K for the cases of 
explosive cyclones in Central Mediterranean 
 



  
 

Spatial distribution of the average zonal (left) and meridional (right) component of 
motion of Mediterranean explosive cyclones 
 
 
 

 
Results of the vertical tracking algorithm for explosive cyclones in the Mediterranean 
 
 

¶ Mediterranean migratory anticyclones and tracks: identification with the 
aid of MS algorithm and analysis of dynamic/kinematic characteristics at 
the surface. Trend analysis.  
 
 
 



 
 
Anticyclonic tracks 
 

 
Meridional component of anticyclone propagation 
 
 

  
(a)      (b) 

Frequency distribution of (a) the mean 6-h displacement of the anticyclonic tracks, 
(b) the ratio between the vector and the mean 6-h displacement for the track 
population with at least one step in the Mediterranean  
 



 
 
Trends of anticyclonic system density during December-October-November 
 

¶ Biometeorology: thermophysiological measurements with the aid of a 
multi-sensor device applied on the triceps of the arm of subjects and 
estimation of human heat balance terms under extreme conditions  

 
Average mean skin temperature (Ts) for two individual subjects during the 33 minute 
long track (2.5 km) in the Campus of the University of Athens for three extremely hot 
summer days. The average theoretical mean skin temperature for two standard 
persons under the same conditions is also drawn.  
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Simulation of convective heat fluxes of human body for three different scenarios  of 
environmental conditions with the aid of the model IMEM  
 

¶ Classification of atmospheric circulation- Relationship to environment: 
Environment to circulation classification and vice versa with the aid of semi-
empirical methods or charts. Relationship of the large and local scale 
atmospheric circulation with air quality status, heat island, mortality, 
transboundary air pollution 
 

 
Relative frequency (%) of the synoptic types prevailing during air pollution 
episodes in Thessaloniki for the cold, warm and transient period.    
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Relative frequency (%) of the local scale patterns responsible for air pollution 
episodes in Thessaloniki for the cold, warm and transient period. 
 
 

¶ Developing gridded data sets of precipitation for Greece based on 
homogenized time series (climatic atlas) 
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Main geophysical parameters used in MISH as predictors: Elevation (m), Euclidean 
distance from coastline (Km) and solar irradiance (w/m2). 

 
Annual precipitation map 
 
ω Development of an algorithm to identify cold fronts in the Mediterranean 
on a climatological basis (MedFTS) 
 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

 


