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1.The Need of Renewable Energy

Solar Energy
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Background Introduction

[Z.The Abundant Solar Resource in

Reunion is one of the first regions in the world in regard to
the available solar resource, along with the southwestern
U.S.A, Australia and Indonesia, central Asia and many
areas of Africa mainly desert.
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Averaged Solar Radiation 1990-2004
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Background Introduction

[3.Necessity of Solar Resource Research in Reunion ]

GERRI

Green Enerey Revolution - Reunion Island

Reunion is actively engaged in the development and promotion of
solar thermal and photovoltaic (PV) energy through GERRI and
other programs.

However, power output from solar energy is highly volatile. Mapping
of solar resources at high spatial and temporal resolution is the
basic need of the PV industry in regard to electricity production in
Reunion.

Main research axis of LE2P focuses on the optimization of
intelligent photovoltaic solar energy systems. Under the project:
Variability of solar energy over Reunion and in the tropics, we will
study how climate impacts surface radiation.
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The RegCM4, for
high resolution
simulations(~10km
grid spacing )over
the south-western
part of the Indian
Ocean centered on
Reunion

Analysisﬂethod

Assessing the
results by
RegCM-+kriging with
global and diffuse
time series records
that will be made at
several locations
representative of
major climatic
regions in Reunion

Kriging, a statistical
downscaling
technology applied
directly on RegCM
radiative outputs to
obtain local-scale
information(~100m )




RegCM4

GrADS 2.0.1
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Why using RegCM ?

The observation
network in Reunion
IS very sparse,
mapping at high
spatial and temporal
resolutions is
currently difficult to
obtain.

Thorough
knowledge of the
solar resource is
especially important
for the design,
dimensioning and
building of solar
energy systems.




REUNlON {FRANGE)
o km 3

© 2011 GEOATLAS.com

5518

b
21° Capla Houssaye

la Saline-les-Ba
Poinfe des frois

INDIAN
OCEAN

21°18

Pointe des Galefs

le Port 2, Iu os‘se-sszl n b
'U . 'q\

5530

58%4s

ST-DENIS

Pointe du Gouffre

Marie
= le-Suzanne

>

~
- Deux-Rives +

Bms—dos—thwnalhasi

Plaine des
Fougéres

Pointe de fa Riv.

Fanon
Fit

Benoit

2S1-Frangois
Ste-Anne

)

1 Bols-Blanc

Poinfe de Bais-Blonc

5515

on-Ste-Rose

[} Pointe des Cascades

INDIAN OCEAN

21%1s

i Phiciddd et

Pointe de la Table

S i P. N A Ravbe-do-Popl 4
-rlerre wh Petite-llec les Limes
L]

§
s "'-g'
Painfe des
Grands Bois s|__

.o Inﬁhdo
e

= angévin
JOSOP Poinfe de

Langevin

55°30

55%45

o

58
@ Chief town (138,000 n 20086)
() over 50,000

O over 20,000

© over 10,000

o other main city
- othercily

® Chief town of subdivision




RAYONNEMENT GLOBAL
Moyenne par jour (J/icm2)
AVRIL 2009

RAYONMNEMENT GLOBAL
Moyenne par jour (J/cm2)

I 2800
2600

——2400
——2200
—— 2000
—— 1800
—— 1600
—— 1400
— 1200
—— 1000

—800

—— 600

RAYONNEMENT GLOBAL
Moyenne par jour (J/cm2)
AVRIL 2010

RAY ONMNEMENT GLOBAL
Moyenne par jour (Jicm?2)
NOVEMBRE 2010

L 2200

—— 2000 —— 2000
— 1800 —— 1200
— 1600 — 1500
11400 — 1400
1200 — 1200
—— 1000 — 1000
—— 500 ——a0a
1500 —— 00

D METEQO FRANCE D METEQO FRANCE
Toujours w7 temps Fawance IGLIEUTE L1 Tamps d'evanca



+QObtain from the reanalysis of the
European Centre for Medium-Range
Weather Forecasts (ECMWF)

Sensitivity test

+T0 determine the best model
setup for the southwestern Indian
Ocean, sensitivity tests will be
performed in regard to the
convective parameterization, etc...

+Testing of the different
parameterizations offered in RegCM
according to the applications
considered

+Values of solar radiation in the
model outputs will be compared
to corresponding satellite
observations or model outputs
for different model configurations
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Proposed Work
Kriging Method

Kriging is a group of geostatistical
techniques to interpolate the value of a
random field at an unobserved location from
observations of its value at nearby locations.

Validation

Kriging technique will be validated by
comparison with LE2P measurements taken
by pyranometers in different places over

Reunion
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