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Why?

Meteorological forecast models do not incorporate predictions of atmospheric
aerosols yet (only use climatological values)

- Scientific interest
Y This information would improve the forecast of meteorological variables
Y Itis essential for irradiance calculations

- Industrial interest

Y Irradiance forecasts highly demanded by the solar industry

Other option : radiative transfer models
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1 - Introduction

Main components of solar irradiance :
Direct Normal Irradiance (DNI) - amount of solar radiation from the direction of sun

Diffuse Sky Radiation - Diffuse sky radiation is solar radiation reaching the Earth's
surface after having been scattered by molecules or suspensoids in the atmosphere

(clouds and aerosols)

Global Horizontal Irradiance (GHI) i sum of the Diffuse Horizontal Irradiance (DHI)

and the Direct Normal Irradiance (DNI) in the horizontal direction (perpendicular to the

ground)
GHI = DHI + DNI * cos (2) Z = zenith angle
Thermosolar power plants Photovoltaic power plants
DNI GHI

CLOUDS + AEROSOLS CLOUDS
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According to some studies:

Aerosol loading is the most critical parameter in the
Mediterranean and northern Africa, causing 30% of total DNI

extinction reaching even 100% on dust outbreak events
(Wittmann et al, 2008).

Wittmann, M., Breitkreuz, H., Schroedter-Homscheidt, M., Eck, M. Case studies on the use of solar irradiance
forecast for optimized operation strategies of solar thermal power plants. IEEE J-STARS 1(1), 18-27.(2008)
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Our group is developing tools for calculating irradiance forecasts using :

1. Observational data from the AERONET network to select clear days
2. The 1D radiative transfer model libRadtran

3. Inputs: Forecast meteorological variables from models of the European Centre
for Medium-Range Numerical Weather Prediction (ECMWF), aerosol forecasts
from the MACC project model.

4. Validation with observational data from the Red Radiométrica Nacional
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libRadtran atmospheric profile /
Water vapour: precipitable water ECMWF

State of art: AOD550 forecasts from

the MACC project |
5 aerosol types: dust, sulphate, sea | ALBEDO |-
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Constant parameters:
» Altitude of the station
» Atmospheric gases profile (including ozone)

» Albedo

Forecasted parameters:
» Precipitable water (water vapour)

» AOD550 for 5 aerosol types: dust, sulphate, sea salt, organic matter
and black carbon

Other aerosol parameters relevant for DNI:
A Angstrom parameters U  a ot NOT AVAILABLE IN FORECASTS
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Area of study :
Iberian Peninsula
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Sites :
Murcia, Badajoz, Valladolid and Zaragoza goronsor

Time period :
Year 2013
3 hours/day:9 UTC, 12 UTC, 15 UTC
Forecasts from 0 UTC on the same day
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Clear days selected according to AERONET data availability (no data indicate

cloud).
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