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Addressing regional needs in the Middle East to Earth Observation

Main Goal: To exploit solar energy potential of Middle East countries
using satellite based Earth Observation systems

Problem: Optimizing solar energy integration to the electrical grid

- Use synergies of satellite measurements, modeling
and machine learning techniques for solar energy

now-cast and forecast on high spatial and temporal Impact on:

resolution .

- Use scientific data of solar energy long term
series for solar energy planning

- Create synergies with public and private sector
(solar plants, energy distributors, solar energy
related end-users).

GEO-CRADLE Regional Workshop in Cairo, 25/5/2017

Forecasting solar variability
Energy storage

Production distribution
Demand management



What is SENSE? pmod ' wrc

Access to energy (Sense), Partners: PMOD/WRC, NOA

Sense: a solar energy now-casting and short term forecasting system

Purpose:
« Demonstrate ways to maximize value and benefits at the Region of Interest (e.g.

mid. East). Contribute to energy related capacity building.

» Create synergies with public and private sector (solar plants, energy distributors,
solar energy related end-users).

Provision of (tailored to end-user):

 Now-casting and forecasting of solar radiation and solar energy

« Long term solar energy atlases for various areas with high temporal and spatial
detail

« Solar radiation related products (real time and forecasts) related with: health (UV
Index (melanoma), DNA damage, cataract, Vitamin D efficiency), agriculture

(photosynthesis), scientific..
GEO-CRADLE Regional Workshop in Cairo, 25/5/2017
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The PRE-TECT campaign

Revealing the secrets of desert dust

1st — 30th April, 2017




7 Greek Power Transmission Operator (ADMIE) pmod 'wrc

» IPTO is the Independent Power Transmission Operator for Greece
» Control the energy demands

Solar Energy now-casting
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» Optimum locations for CSP & PV installations using
solar Atlas energy maps
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» Optimum locations for CSP & PV installations using
solar Atlas energy maps

PV PV at 24 degrees
11 +
1.0
12MW CSP 12MW PV o
18:00 18:00 s
17:00 17:00 07
16:00 16:00 100046
15:00 15:00 =% o
14:00 14:00 ; 8000
13:00 13:00 ™ .
2 12:00 12:00 £ e
o= ‘=’ 02
= 1100 11:00 = (200
ol
10:00 10:00 . [y 4.000
00 L
09:00 09:00 ? o S 6 T 8 9 10 012 B M 05 16 1718 S6 7 8 9 10 112 1 M 15 16 17T 18
08:00 08:00 5 2000 Hours Hours
07:00 07:00 1000 A
0600 o 0 PV 2-axis tracker
05:00 05:00 " —— — b
Jan  Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dee Jan  Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dee 104 "
Months Months
094 09
_\05- 08
Eor] 7
: ke
8] =
2 H 06
w054 =05
i 7
o 044 U g
z
034 03
02 n2
(] ol
0,

3 6 7 8 9 1w n 12 (LI R L A I LA L 6 7 8 9 w oo 121 4 15 6 17 I8

GEO-CRADLE Regional Workshop in
Active link:  http://cedarekmp.net/solaratlas/web2/dynamic.html Cairo, 25/5/2017



http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html

Egyptian Ministry of Electricity & Renewable Energy pmod 'wrc

Real time Service | |

([rome Bomh e [

L) y
1 Vs oted 3 Gt i & Sugseied St } Vb eley

Lopall yas Lygiar

- = = asuall Billlly ol 4 5,59

n SURFACE TOTAL SOLAR IRRADIANCE Qin®
07/07/2016 07:30 o’

ﬁ

ey B
=20 Y e
PECIEIL PR 152

Sy Tl
A L

Wf‘;'“\\

A s ey

300

”

GHI [W/n?]

275N

250N

25N
325 E 350 E

250E  275E 300 E

GEO-CRADLE Regional Workshop in
Cairo, 25/5/2017

http://cedarekmp.net/solaratlas/web2/dynamic.html

Active link:


http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html
http://cedarekmp.net/solaratlas/web2/dynamic.html

o®e

Qi ®
&0

Spectral Solar Information
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SENSE
Spectral product

Normalized Solar Intensity

UV Index, May 24, 2017
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Short term forecast (0-2 hours) SENSE pmod
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Short term forecast (0-2 hours) SENSE pmod 'wrc

Cloud forecast O -2 hours narx method
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& Validation of SENSE P

» CAMS validation under extreme dust event

AOD GHI & DNI Energy impact
MODIS AOD

GHI MODIS GHI CAMS GHI MODIS attenuation GHI CAMS attenuation

43 a3

3.0 i < 0
& 495 < B
24 g
S LS 2
440 =
2,1 S M
34 34 34 34 —— 385 34 ' z
19 20 21 22 23 24 25 26 27 28 29 1.8 19 20 21 22 23 24 25 26 27 28 29 19 20 21 22 23 24 25 26 27 28 29 19 20 21 22 23 24 25 26 27 28 29 19 20 21 22 23 24 25 26 27 28 29 15}
LON Q 2 LON LON LON 330 LON LON s -40
CAMS AOD Sl & = i ~ .
a < DNIO DNI MODIS DNI CAMS s DNI MODIS attenuation DNI CAMS attenuation 1
12 - 43 3 4 4
% 220 g -60
0.9 wn L
165 2 =70
0.6 )
110 o, -8
0.3
ss ~ B0
0 m
o %28 BTN

34 34 34 34
19 20 21 2 23 24 25 26 27 28 19 20 21 22 23 24 25 26 27 28 29 1920 21 2 23 24 25 26 27 28 29 19 20 21 22 23 24 25 26 27 28 29 19 20 21 2 23 24 25 26 27 28 29
LON LON LON LON LON

4
19 20 21 22 23 24 25 26 27 28 29
LON

Kosmopou|os & Kazadzisl 2017 GEO‘CRADLE Reglonal WOI’kShOp |n
Cairo, 25/5/2017



Validation of SENSE pmod'\‘ wre

> SENSE validation with BSRN
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The Solar Energy Nowcasting and Forecasting System SENSE

Radiative
Transfer
models

Copernicus Atmospheric
Monitoring Service

Neural
networks

SENSE

Solar power production now-casting and forecasts, from t+0
min to t+2 hours ahead, with a time resolution from 15 minutes

Nowcasts and forecasts on different spatial horizons: from the
local plant production to the country scale

integration in any already existing Information System.
Possibility to add meteorological sensors on-site to optimize
forecasts

Use of solar irradiance spectra for: Agricultural, health,
biological and scientific application and studies
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Y Future: exploit EO for solar energy pmod 'wrc
End users o .
Municipalities, private and government
- Private sector (direct, indirect) based Energy transmission operators,
- Public sector (energy operators, EPAs, solar farms, renewable energy planning,
public information sectors e.g. weather and smart phone apps, health and agricultural

meteorology related bodies)

- Government based initiatives

- EU projects (Scientific development, user oriented
products, case studies)

sectors, scientific community

- Bilateral calls Long term funding:

- Copernicus related calls Science towards applications
Sense can be implemented anywhere Middle East — tailored products “
>Ident|fy common calls for projects (e.g. GMES in Africa, AfriGEOSS) Honzon 2020 Energy Efﬁcnency
»Capacity building Aot o 20204yt or s, o fcer ety e, e o i 0

. . . . . . projects under the Call 2015 to support 's transition to a more energy efficent future.
»Continuation collaboration with Egypt & Mediterranean countries = 5 F=r o
2014 2015 2016 2017

GEO-CRADLE Regional Workshop in
Cairo, 25/5/2017
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Thank you
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