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Introduction

CMIP5 / EURO-
CORDEX Simulations

• Trends of Surface 
Shortwave 
Downwelling 
Radiation, Total 
Cloud Fraction, 
Near-Surface Air 
Temperature

Global Solar Energy 
Estimator (GSEE)

• Trends of 
Photovoltaic (PV) 
system output

Validation

• Comparison with 
CAMS and MERRA-2 
datasets



CMIP / EURO – CORDEX Simulations
❖Temporal Coverage
Historical (1951-2005), Representative Concentration Pathways (RCP) 2.6, 4.5, and 8.5 [low, 
moderate, and very high future emissions] (2006-2100)

❖Climate Models
Global Climate Model (GCM): CNRM-CERFACS-CM5
Regional Climate Model (RCM): CNRM-ALADIN63 → Aerosol scheme (TACTIC) (Nabat et al., 2020)

❖Variables
Surface Shortwave Downwelling Radiation (rsds), Total Cloud Fraction (clt), Near-Surface Air 
Temperature (tas)

❖Region
Eastern Mediterranean



Surface Downwelling Shortwave Radiation 
(rsds)



Total Cloud Fraction (clt)

October – March (Winter period) April – September (Summer period)



clt = f(rsds) Pearson – r correlation 



Near-Surface Air Temperature (tas)



Global Solar Energy Estimator (GSEE)
(Pfenninger & Staffell, 2016)

Photovoltaic (PV) 
system simulating 
model

is a solar energy 
simulation library 
designed for rapid 
calculations and 
ease of use

Climate Data 
Interface 

submodule

Input Data

netCDF: Global Horizontal 
Irradiance = f(time, lat, lon)

Optionally: Diffuse Irradiance 
and Ambient Temperature

Input 
Parameters

Tilt, capacity, 
orientation, 
tracking

Output

PV out (kWh)



Solar Based Power Generation 



Solar Based Power Generation (2) 



Solar Based Power Generation (3)



Regional Climate Model validation

CAMS
• 2006-2023 with CORDEX RCP45 

MERRA-2
• 1980-2005 with CORDEX Historical
• 2006-2023 with CORDEX RCP45



Regional Climate Model validation - Athens



Regional Climate Model validation - 
Alexandria



Regional Climate Model validation - Istanbul



Regional Climate Model validation - Nicosia



Future work

❖Simulations with GSEE for Global Climate Models (CMIP5)

❖Simulations with GSEE for Regional Climate Models (CMIP6) ~ 
when they will be available



Thank you!
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