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Laboratory of Atmospheric Physics, University of Patras (in brief)

• University of Patras (UPAT): Founded in 1964 (upatras.gr)
The third largest University in Greece, 35 Departments, 178 laboratories and 
clinics

• Laboratory of Atmospheric Physics

Team of 30 researchers (Professors, postdocs, PhD and MSc, Lab assistants)

Research Activities:

Solar Radiation resource forecasting

Weather and atmospheric pollution monitoring and modeling

Artificial intelligence methods in atmospheric and environmental physics 

Stable isotopes (δ18Ο & δ2Η) in rain and in atmospheric water vapor

Ultraviolet radiation: Measurements, modeling and biological dose rates

Early warning models of epidemic spread



What is Energy Meteorology?

• Energy Meteorology is in the interface of renewable energy and atmospheric physics.

• Atmospheric physics is needed for the assessment and forecasting of the power output
from solar and wind energy systems as well as for the planning, monitoring, and efficient
operation of these systems.

source: WEMC



What energy meteorology offers to the solar sector?

• Higher penetration in the energy mix and efficient grid
integration

• Efficient use of large scale applications

Most important:

International collaboration and consensus



Huge quantity of energy from the Sun (175 106 GW)

World

Required surfaces of PV plants for the total primary energy need
(Horizontal PV, 1 kWc: 6 m2, 1590 kWh/kWc, PR=0.8)

107 TWp @Capacity factor of 18 %, 800 km x 800 km = 640,000 km2

< 1.25 % of the land-use for agriculture, Equivalent of the surface of cities (2015)



Earth Observation systems for Solar Energy
Different time and space scales of solar resource assessment

6

Space scale

Ti
m

e 
sc

a
le

 

 

-150 -100 -50 0 50 100 150

-80

-60

-40

-20

0

20

40

60

80

500 kWh/m²

1000 kWh/m²

1500 kWh/m²

2000 kWh/m²

2500 kWh/m²

3000 kWh/m²

3500 kWh/m²

Numerical weather and chemical 
transport models (e.g. IFS – ECMWF)

New in-situ instrument

Pyranometric sensors
 

 

-20 -10 0 10 20 30 40
35

40

45

50

55

1000

1200

1400

1600

1800

2000

2200

2400

Geostationary meteorological satellite
• Heliosat-2 → Solar database HELIOCLIM-3
• Heliosat-4 → CAMS Radiation & McClear
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Courtesy to: Phillippe Blanc
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Satellite-derived information: Architecture and Strategy

source: BEYOND EO Center



Satellite-derived information: A closer step to city scale?

source: BEYOND EO Center



The ground truth

source: DeepSky-project.com



Direct, diffuse and global irradiance

•Global horizontal irradiance 
(GHI): Solar radiation measured 
with an instrument mounted 
horizontally

•Diffuse horizontal irradiance 
(DHI):Measured using an 
instrument that has a shade to 
block out the direct radiation.

•Beam normal irradiance (BNI) 
is measured using an 
instrument that tracks the sun 
and shades out the diffuse, it 
only records the direct 
component.

GHI = BNI x cosθ + DHI 



Concentrating solar power and photovoltaics

Source: https://helioscsp.com/



CAMS Radiation Service (CRS)



CAMS Radiation Service (CRS)
You can select site, start/end date and time step 



CAMS Radiation Service (CRS)

By clicking on proves button, you get the result file (highlighted in  blue). 
The file is downloaded when you click on it.



The challenge

A solar energy company is considering to build a
new solar farm in one of the five following
cities: Barcelona (Spain), Ghent (Belgium),
Berlin (Germany), Nancy (France), and Nicosia
(Cyprus).

Find out which city will provide the highest
revenues based on the solar potential and
decide where to build their next solar farm!


