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OSCAR is a project funded under the FESR 2007-2013 program

Specific objectives of the project are:

» Design and of a low-cost prototype able to provide integrated measurements for the
quantification of the impact of climate variability on surface radiation

» Development of a methodology for the estimation of the impact of climate variability
on surface radiation using the integration of the observations provided by prototype.

» Study of correlation between the surface radiation, precipitation and aerosols
transport.

Partners:
Coordinator: Consiglio Nazionale delle Ricerche - Istituto di Metodologie per I'Analisi
Ambientale (CNR-IMAA), PI Dr. Fabio Madonna

Partner;jshli|:>): Finnish Meteorological Institute (FMI), PI Dr. Ewan O’Connor (Cloudnet
models

October 2013 - December 2015
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The transportable measurement station includes:

e 2D Scanning polarization lidar (orientable in 3D)
 GPS/GLONASS antenna/receiver all in one

* Pyranometers (short-wave irradiance)

* Rain gauge

e PTU surface sensors
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ACTRIS - ESFRI

CLOUDNET (Evauation of mesoscale
GAIA-CLIM H2020 modelling)

Coordinated by FMI
ITaRS FP7

OSCAR (FESR BASILICATA 2007-2013) Marie Curie
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project
Serbian Met

Service - CNR

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE



- Project rationale

BI4 sasiicata 2007208 Fne rgy & Atmos P h ere

*  Study of the techniques for using solar 1pcc st Report, wa1, cnap.1

energy imp"es the . kn9W|edge of 107 Reflected Solar Incoming 235 | Outgoing

nature, ecosystem, biological factors Radiation 342 Solar Longwave
. 107 Wm? Radiation Radiation

and local climate. ; 342 Wm 235 Wm2

Reﬂicted b{ Clguds,
. erosol an
. Cllmate change, both at globgl and Atmospheric AEtmittedhby ’ o
regional scales, require a continuous Gases MOSPNere/165/ / | |Atmospheric

n Window

Greenhouse
Gases

monitoring of wind and solar radiation
fields.

Emitted by Clouds

Absorbed by
67 Atmosphere

aten
Heat

78]
h W

W

* Clouds, fog, water vapor, and the
presence of large concentrations of
dust can significantly affect the way to
exploit the solar energy. Therefore, a
guantitative characterization of the
impact of climate variability at the
regional scale is needed to increase the
efficiency and sustainability of the
energy system.
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Examples: Retrieval of the SW radiation

based on the use of FLG model, and on
the use of Peter and Corti simplified model
applied to historical datasets available at CIAO
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Based on the cloud optical thickness data provided by CIAO AERONET sunphotometer
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Examples: Evaluating mesoscale models

based on sun photometer and lidar historical
datasets available at CIAO station

FINNISH METEOROLOGICAL INSTITUTE

ILMATIETEEN LAITOS
OSCAR final Workshop, 20 Jan 2016 METEOROLOGISKA INSTITUTET



B3 Basilicata 2007(2013
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Tite Sealo (Pz), Italy (40.60N, 16,72E, 760.0m asl) MUSA
RCS @ 1064nm 08/08,/2011, 12:38:08—13:54:34 UT
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Evaluation of ECMWF cloud fraction at Potenza between 28 Jan 2011 and 31 Dec 2011
(12-35 hour forecasts)
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Evaluation of ECMWF cloud fraction at Potenza between 1 Jan 2015 and 5 Jul 2015
(12-35 hour forecasts)
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SW radiation
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The increase in the cloud fration for low level clouds comparing 2011 and 2015 datasets is
correlated with the lowering of the daytime cloud ceiling, while the cloud fraction increase
for mid-level is related to changes in the nightime cloud coverage.
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Examples: Improving numerical models
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Improving a real-time forecasting

lce clouds
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cold clouds.

Model IN concentration (color image), IWC estimated from cloud
radar measurements (contour plot).
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* Long term test of the station and continuation of the scientific
cooperation with publication of the results in peer-reviewed
journals.

e Measurement campaign in April — September 2016 to inter-
compare with lidars and ceilometers.

e Contribution to the activities aiming the establishment of the
CNR-IMAA multi-disciplinary laboratory for renewable
energies.

* Evaluation of participation to future calls for funding.
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Alle the info about the project and its output are available
at www.ciao.imaa.cnr.it (“Project/OSCAR” section)
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Back-up slides
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SW radiation

Average(2010)=-69+27 W/m?
Average(2015)=- 74+27 W/m?

Remark the impact on the
climate system (water vapour-
liguid water or microphysics?)

Hypothesis: larger LWP but lower
Reff or the opposite.

If the cloud base is lowering this
means that LWP is increasing? If
yes ok or explore cloudnet data
(e.g fraction or categorization).
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Thin clouds (COD<3) = 20.9 % of the -
250 total observed clouds i

Impact on DIN (COD<1) ~ 5-40 W/m? . o
Real time monitoring of

these clouds is needed
to optimized the
exploitation of solar
radiation.
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