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Abstract 

During the last decades, it has been a common belief that climate change is man-made, due to 

the increasing amounts of CO2 emissions. This belief is also consolidated by climate model 

outputs, whose projections have widely been used to support decision making for social and 

financial policies, with special focus on extreme events. Moreover, it is a general perception 

that extreme events will be more frequent in the future.  

To evaluate whether climate models provide a credible basis for predictions of extremes, we 

study their ability to reproduce annual extreme values of daily temperature and precipitation, 

as well as a series of climate indices which are used in order to investigate the occurrence of 

droughts, heat waves and floods. Furthermore, we fit probability distributions which describe 

the extreme events in both cases. The results from climate models are compared to observed 

data from stations in the Mediterranean, which is one of the most vulnerable areas to climate 

change.  

The statistical comparison indicated that the observed time series cannot be simulated 

satisfactorily. Therefore, serious concerns are risen about the use of climate models to 

hydrological applications. 
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reanalysis data ).  

  

  

 (Koutsoyiannis et al., 2008, Anagnostopoulos et al., 

2010) 

 

Randall et 

al., (2007)  

RCM  

Anagnostopoulos et al., (2010) 
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4.3.  

 

 

i. (4.6) 

i c a 

 

ii. 

Hurst, probability dry). 

iii.  

Hurst 

 

iv.  

v. 

 

vi. 

reanalysis data  

 4.2.4. 
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vii. 

2.1.3

 

viii. 

 

Gumbel GEV 

(Koutsoyiannis, 2004) 

5-

Gumbel 

 

ix. 

Hurst. 

x. 3.6 

R10mm, R20mm R30mm, 

CDD, SDII, Prec90p, SU, ID, Temp90p, WSDI. 
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5.   
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5-1

GEV Belgrade 

 

5-2

Perpignan 

 < 5 

Perpignan 

mm/day  

GCMs mm/day. GEV 
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5-1

 

  
-  

  

 

CSIRO ECHAM5 CGCM3 Reanalysis CSIRO ECHAM5 CGCM3 Reanalysis 

Athens 0.04 0.02 0.02 0.00 -0.07 -0.17 0.09 0.22 

Hvar 0.03 0.03 0.00 0.02 0.09 0.06 -0.15 -0.17 

Larnaca 0.04 0.05 0.07 0.04 0.02 -0.05 0.15 -0.17 

Palermo 0.06 0.05 0.03 0.03 -0.21 0.19 -0.09 -0.07 

Perpignan 0.00 0.00 0.01 0.00 -0.08 0.15 -0.02 -0.04 

Torrevieja 0.00 0.00 0.02 0.01 0.03 -0.14 0.10 0.04 

Tortosa 0.00 0.00 0.00 0.00 0.07 -0.08 -0.12 0.06 

Istanbul  0.00 0.00 -0.01 0.01 -0.10 -0.14 -0.05 -0.04 

 0.03 0.04 0.09 0.03 -0.04 -0.09 0.13 0.21 

Bologna 0.01 0.01 -0.01 -0.01 -0.09 -0.02 -0.01 -0.22 

Malaga 0.05 0.03 0.03 0.03 0.03 0.14 -0.05 0.04 

Belgrade -0.01 -0.01 0.02 0.00 0.10 0.04 0.08 0.40 

Sarajevo 0.00 0.00 0.00 -0.01 0.07 -0.10 0.03 0.01 

Dar el Beida 0.04 0.05 0.01 0.08 -0.21 -0.06 -0.10 0.01 

Nimes 0.00 0.00 0.01 0.01 -0.10 -0.15 -0.07 -0.10 

Pesaro 0.01 0.01 0.00 0.00 0.06 -0.02 0.11 0.06 

 0.02 0.02 0.02 0.02 -0.03 -0.03 0.00 0.01 

5-2

 

  
-  

- 

 

CSIRO ECHAM CGCM Reanalysis CSIRO ECHAM CGCM Reanalysis 

Athens -0.23 -0.51 -0.24 -0.62 -0.82 -1.03 -0.91 -5.14 

Hvar -0.49 -0.64 -0.53 -0.57 -1.05 -0.77 -0.82 -4.73 

Larnaca -0.29 -0.74 -0.46 -0.07 -0.94 -0.65 -0.79 -1.88 

Palermo -0.43 -0.60 -0.48 -0.35 -1.62 -0.85 -0.64 -4.32 

Perpignan -0.42 -0.44 -0.35 -0.43 -0.89 -0.59 -0.75 -2.72 

Torrevieja -0.20 -0.26 -0.20 -0.37 -0.48 -0.57 -0.42 -0.98 

Tortosa -0.40 -0.46 -0.42 -0.49 -0.73 -0.67 -0.77 -2.80 
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Istanbul  -0.47 -0.57 -0.32 -0.47 -0.69 -0.98 -1.03 -4.91 

Tel Aviv -0.06 -0.16 -0.11 -0.05 -3.43 -2.31 -2.33 -4.18 

Bologna -0.53 -0.48 -0.71 -0.77 -2.41 -2.31 -1.85 -5.20 

Malaga -0.40 -0.58 -0.20 -0.78 -0.70 -1.14 -1.35 -2.16 

Belgrade -0.70 -0.71 -0.71 -0.55 -0.38 -1.15 -0.56 -4.90 

Sarajevo -0.82 -0.07 -0.71 -0.75 -0.65 -1.28 -0.68 -6.41 

Dar el Beida -0.26 -0.58 -0.41 -0.81 -0.86 -0.87 -0.71 -1.45 

Nimes -0.35 -0.47 -0.49 -0.48 -0.63 -0.79 -0.49 -1.95 

Pesaro -0.62 -0.55 -0.60 -0.77 -0.22 -0.66 -0.20 -2.31 

 -0.42 -0.49 -0.43 -0.52 -1.03 -1.04 -0.89 -3.50 
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Hurst 

 (Bouziotas et al., 2011 Papalexiou, 2011). 
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5.2.  

Bologna 

Tortosa  
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GEV 
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 .  

(  5-4

 

 

 

 

 

5-3:   

  

 

  

CSIRO ECHAM CGCM3 CSIRO ECHAM CGCM3 

Bologna 0.80 0.83 0.81 0.01 0.02 0.10 

Hvar 0.74 0.78 0.85 0.09 -0.11 -0.04 

Perpignan 0.57 0.36 0.52 -0.05 0.16 0.05 

Tortosa 0.40 0.71 0.79 0.23 0.20 0.05 

Istanbul 0.71 0.45 0.71 -0.14 -0.20 0.14 

Torrevieja 0.82 0.61 0.80 -0.14 -0.09 -0.05 

Albacete 0.36 0.74 0.42 0.11 0.09 -0.03 

San Sebastian 0.63 0.58 0.61 0.28 0.16 0.04 

Dar el Beida 0.39 -0.13 0.48 0.12 -0.08 0.12 

Valencia 0.78 0.72 0.79 0.13 -0.08 -0.03 

Madrid 0.80 0.70 0.83 0.22 0.34 0.14 

Sarajevo 0.74 0.63 0.75 0.02 0.13 0.05 
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 0.65 0.58 0.69 0.07 0.05 0.05 

5-4:   

  

 

  

CSIRO ECHAM CGCM3 CSIRO ECHAM CGCM3 

Bologna 0.63 0.68 0.56 -1.53 -1.10 -4.14 

Hvar 0.46 0.33 0.63 -0.86 -4.35 -5.71 

Perpignan 0.16 -0.21 0.06 -1.19 -1.21 -5.07 

Tortosa -0.22 0.24 0.27 -1.21 -1.61 -4.70 

Istanbul 0.45 0.15 0.56 -0.59 -2.35 -2.15 

Torrevieja 0.65 0.15 0.18 -1.19 -1.52 -5.24 

Albacete -0.20 0.55 -0.08 -2.32 -1.31 -1.50 

San 

Sebastian 
0.33 0.14 0.22 -6.47 -7.99 -2.57 

Dar el 

Beida 
-0.14 -0.07 -0.46 -3.30 -33.49 -0.77 

Valencia 0.57 0.24 -0.17 -0.53 -0.74 -3.42 

Madrid 0.63 0.28 0.17 -3.32 -0.82 -2.32 

Sarajevo 0.52 0.39 0.55 -2.21 -1.15 -1.36 

 0.32 0.24 0.21 -2.06 -4.80 -3.25 

Hurst 

Hurst 

H < 0.5, 

5.1 

Hurst 

 










































































































