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4()_5 —— High emissions (A2) -

C The consequences of rapidly rising global temperatures will be far-reaching | —— Medium-high emissions (A1B) g
and devastating for humans and the environment unless urgent action is taken O . tg‘g’;’g'fg;ﬁg:g;}%n ]
globally to curb emissions. If left unchallenged, runaway climate change across e commitment run -

sub-Saharan Africa would have both a disastrous impact on North Africa and é | —— 20th century

dramatic spill-over effects on all of Southern Europe (e.g. population s =0 - -
movements). i y /1, i
O 1.0 — V. -
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C Southern Europe and North Africa present unique solar energy potential and > g e L
Its exploitation Is critical for the regional sustainable development, through an © 0.0 - 1 i L
effective energy planning, power transmission and distribution. 8 o s 51 16 10 ]
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C To this direction, on November 2016, the EC published a revised Renewable Energy Directive in order to ensure that the target of at least 27%
renewables In the final energy consumption in the EU by 2030 is met. Today, renewables account for more than 22% of the total global electricity
generation, of which more than 400 GW produced from solar systems last year (2017). Over the last 5 years (2013-2017), an estimated 15 Gt CO.eq
of emissions was avoided through renewables, compared to the emissions that would otherwise have occurred from fossil fuel-based power.

C As a result, the exploitation of renewables is a cornerstone for sustainable development, through efficient energy planning, towards the goal of
gradual independence from fossil fuels, while ramping up renewables Is essential to meet climate goals (Sustainable Development Goals, UN)
without decelerating economic growth and reducing welfare.

Influence of climatic conditions
from the irrational use of the
produced energy

Energy Management:
An integral part of the
~_overall state administration -

R aT—

Need for optimal
energy planning

Energy dependence,
iIncreasing energy prices,
inefficient energy use
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The solar spectrum
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Aerosols
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Aerosol types




s Aerosol shapes
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Aerosol Optical Thickness  coarse
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Absorbing Scattering

aerosols

Solar radiation absorbed :
(Warming) to space (Cooling)

e.g. Black carbon, mineral dust e.g. Sulphates, nitrates, organics

Most aerosols both absorb and scatter!
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Aerosol and clouds (Indirect effects)

-

Aerosol-Cloud-Radiation Interactions
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Clear

Atmosphere |

Cloud Water Content

Direct Radiative Effect

Dust
Aerosols

" Absorb/Scatter

“hange Cloud Cover &

Solar Radiation ./~

f ange Cloud Particle™
.. Number &Size -

T Cloudy
Atmosphere

Semi-direct Radiative
Effect

-» Radiation Field

15t Indirect Radiative
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Aerosol Optical Thickness

0.02 0.1 1 5



Dust likes spring season!
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Impact on clouds, and
precipitation

Impact on the
radiative energy
balance

Impact on
atmospheric
. compositionand

Impact on N Impact on major
SOCI0ECOoNnoOmic biogeochemical cycles
systems and human Impact on

well-being ecosystem

functioning
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What Is solar energy?
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1. Global Horizontal Irradiance (GHI) - [W/m?]
2. Direct Normal Irradiance (DNI) - [W/m?]
3. Diffused Horizontal Irradiance (DHI)- [W/m?
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How does the PV process work?
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N - type silicon
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4 Extra electricity may
be used by the grid

A SUNLIGHT

PHOTONS
An inverter converts electricity
<@ INVERTER I from DC to alternating current (AC)
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Solar panels convert sunlight
into direct current (DC)

FPANE

SOLAR

— 3
P The AC powers your home
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There are two main services related to the solar energy sector:
Seasonal predictions for solar energy
Mineral Dust Short term forecasts for solar energy
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Cleaned

AC Power

Before After
Clean Clean

1 <3% Loss

— %

>20

% LoSSs

The efficiency of some panels could decline by 30 per cent as temperatures in the panels reached 75C
FADI AL-ASSAAD/REUTERS
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1.2 DC/AC Chipping
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