." Coordinating and integRating state-of-the-art \",/
' N ’ Farth Observ.ation Activities in the regions of & ‘/"
North Africa, Middle East and Balkans ] ~
@ and Developing Links with GEO related intiatives @‘ ll. "
toward GEOSS =boo

GEO-CRADLE pilot studies

GEO-CRADLE team
&

Luminita Marmureanu




Coordinating and integRating state-of-the-art
Farth Observation Activities in the regions of

North Africa, Middle Fast and Balkans '
and Dew(')erl;pingnlcjnkslwit; Ga];:t(zr;elatidjz:iatives 4- T h e m at I C A re a S

toward GEOSS

I

il

Adaptation Improved Access to Access to
to Climate Food Raw Energy
Change Security — Materials (SENSE)
(ACC) Water (ARM)
1 CLIMATE GOOD HEALTH EXtrem eS

ACTION AND WELL-BEING M an ag e m e n t
O Mo =)

" SUSTAINABLE CITIES 15 LIFE ZER0 1 RESPONSIBLE No ZER0 glmusm.munvmm
AND COMMUNITIES ONLAND HUNGER CONSUMPTION POVERTY HUNGER ANDINFRASTRUCTURE

B & o CO B i @ &

C'EO GROUP ON

EARTH OBSERVATIONS



Coordinating and integRating state-of-the-art
Earth Observation Activities in the regions of
North Africa, Middle East and Balkans

toward GEOSS

The Regional Priorities

and Developing Links with GEO related intiatives Ad apta‘tl O n to CI I m at e C h an g e (A CC)

The ACC pilot will pave the ground for the holistic monitoring and
forecasting of region-specific atmospheric components, ECVs
and hazards, in line with the standards and vision of GEOSS and
Copernicus for information extraction and service delivery
regarding the Climate SDG.

Specifically, the GEO-CRADLE ACC will provide 3 services
on respective thematic pillars :

1.
2.
L)

Desert dust services
Regional climate change projection services
Air quality services

Gap Analysis of the Regional Climate related

Capacities
10 ; ;

End-users expressing interest in the
ACC pilot

94 ] Algorithms/models | |
[ In-situ networks
8 I Space-borne -

NINEN mﬂ |

Albania 'Bulgaria Cyprus  Egypt Greece Israel ‘FYROMIRomania Serbia  Tunisia Turkey

(from the results of end user survey and gap analysis)

Tourism sector for dust forecasting
Meteorological agencies for dust
forecasting

Civil aviation for dust forecasting
Insurance companies for Climate Change
services

Agriculture sector for Climate Change
services

Water river basin agencies for Climate
Change services
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Ran® o Adaptation to Climate Change (ACC)

The interactive web application “Climate-Projection” will provide
accurate past-present-future climate information using Essential
Climate Variables (ECVs) and Climate Indices (Cl). These open-access
Information are especially important for the following sectors:

Energy
Potential solar and
power production, as
well as estimated

Agriculture
Droughts, intense
rainfall, frost,
evaporation or even

energy requirements A ) growing season Natural
of households. periods for plants.
Hazards
Tourism ; Extreme rainfall,
& Favorable summer and -j;;"";g; intense Wind velocity
‘@ winter conditions for .4{ i and fires.

tourists by combining
various Essential
Climate Variables.
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Indicative list of Climate variables and indices

/ [0 climate-Projection x '\

& C {} @ meteo.geo.auth.gr:3828 PHY 0O ® 9O W
i Apps ¢* Watch Dragon E [ Watch Shingeki' 8 GEOCRADLE (" ACPD-Dustsize @8 RegCM Bm CCSM B Freiburg Bm PHD-ClimateCh Bm R-project @m Ubuntu Bm Ebay » [ Other bookmarks

imate-Projection ome omain £ Experiments 58 Variables ~ pplication out &% Contact
Climate-Project #H @D SE 22 Variabl l+* Appl 0 Ab =C

VneTelmmnetnesiier s Timeseries Timeseries (AT) Experiments Map

Hints: Drag-and-drop to zoom into a specific period. Return back to the initial stage by double clicking anywhere in the plot area. Change the displayed features using the
Graphical Options panel.

Input

Insert Longnitude i Temperature 2m, E-11 (Lon:23.008, Lat:40.665, Alt:24%5:1 @, = ik

22.9444

Insert Latitude

40.6401

Variable

Temperature 2m (C)

Temperature (2m)| -

Temperature (2m)

Temperature Max 1960 1980 2000 2020 2040 2060 2080 2101
Temperature Min

Precipitation HWW i e < ‘M
Wind Speed (2m)

Surface Solar Radiation Time (Years)
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Indicative list of Climate variables and indices

ACC — Regional climate
change services

Relevance
Fundamental

Fundamental

Fundamental, extremes
Fundamental, extremes
Fundamental, Energy, natural disasters

Fundamental, Energy, Tourism,
Agriculture

Extremes, natural disasters
Extremes, natural disasters
Extremes, natural disasters
Extremes, natural disasters

Extremes, natural disasters

Extremes
Agriculture, Tourism
Agriculture, Water resources

Agriculture
Agriculture
Tourism
Tourism
Energy
Energy

| MpeEndEEye... |

PH O © D O N
Ubuntu Bm Ebay »

M Other bookmarks

the plot area. Change the displayed features using the
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[% climate-Projection x Climate Indices
< C {0 | ® meteogeo.authgr:3s3e | C|1 Mean near surface temperature
i Apps ¢+ Watch Dragon B [ Watch Sh
Cl2 Precipitation rate
@l ECR el T B LU E] (|3 Maximum near surface temperature
Cl4  Minimum near surface temperature
You are logged in as thanos
CI5 Wind speed at 10m, 50m, 100m and 200m
Cl6 Surfaceabsorbed solar radiation
Input ; )
i CI7 95th percentile of rain day amounts
Insert Longnitude
299444 CI8 95thpercentile of wind speed at 10m
Insert Latitude Cl9 Annual greatest 5-day total rainfall
40.6401 C10 Fraction % of total rainfall from events> long-term P90
Variable C11 Number of events > long-term 90th percentile of rain
Temperature (2m)| days
Cl12 Number of frostdays Tmin < 0 degC
Temperature (2m)
Temperature Max Cl13 Heat Wave Duration Index
Temperature Min
Precipitation Cl14 Standardized Precipitation Index (SP1)
Wind Speed (2 . .
ind Speed (2m) Cl15 Potential evaporation
Surface Solar Radiation . .
Cl16 Growing season duration (GSD)
Cl17 Tourism Climate Index (TCI)
*f‘""ik;;;"‘ﬂ_,m G ptions  [CI18 Snow depth (SnowD)
;: S5 f_’gta ion Pathway CI19 Heating Degree Day (HDD)
2"«’. W e CI20 Cooling Degree Day (CDD)
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ACC - Desert dust
services

The September 2015 Middle East dust-storm results in
dramatic reduction of visibility in Limassol
Mamouri et al., 2016, ACP

Land use changes (desertification) and local
meteorology increased the severity of this episode
Solomos et al., 2016, ACPD
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ACC — Regional air
guality services 1 e
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Soil Spectral Library
(Task 4.2 — IFS pilot)

ANTRA TINK

400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
(nm} 72

\ — 208510

~—2085 L-1
2085L-2
2085 L-3

— 2085 L-4

(Task 4.2 —

Flood Forecast Model
WEM)

e Regional Priorities
ved Food Security (IFS)
remes Management (WEM)

Prediction (spectral based) models
of field moisture and clay content

Property SEC, SEP, SEL R Prediction equation Assignments
Soil Field 0045, 0.14, 0.016 0.645 wl_0.739*0.378179+ wl_1.65*0.389602- 1.65 um-reflectance slope
Moisture (SFM)  0027@ 0847@  wl_0.689*0.184370 + 0.062336 0.688 um-reflectance slope

0739 um-reflectance slope/chlorophyll

Oreanic Matter 0.003. 0.015. 0.002 0827 wl 0.722°0.135211 e wl 2328*0034358- 0722 umechlnranhull remaining
Property SEC, SEP, SEL R Prediction equation Assignments
Soil Field 0,045, 0.14, 0016 0.645 wl_0.739*0.378179+ wl_1.65"0.389602- 1.65 um-reflectance slope
Moisture (SFM} 0027@ 0.847@ wl_0.689*0.184370 + 0.062336 0.68% um-reflectance slope
0.739 um-reflectance slope/chlorophyll
Organic Matter 0.003. 0.015. 0.002 0827 wl 07220135211 4wl 2.328*0.034758- 0722 umechlaranhull remainine

anic Matter lmage

Pixel by pixel
map on
Sentinel -2
data using
the
prediction
models

\ 4
8

‘:
{

Sentinel-2 Satelllite
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Cean®’ Access to Raw Materials (ARM

Establishing a roadmap for long-term monitoring, mapping, and
management of Quarries, Mineral Deposits in the ROI.

Use of existing
regional capacities

and skills
Development of : : L
Mapping of quarries Monitoring of ground
protocol for : .
) and waste materials deformation
evaluating the level . : . .
in abandoned mines during/after mining

of impact

Identification, collection,
assessment and use of
EO based and in-situ
data

Enrichment of the
information content of
the Regional Data Hub
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SENSE

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

Radiative
Transfer

* 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

Neural
networks
Copernicus Atmospheric « Use of solar irradiance spectra for:

Monitoring Service Agricultural, health, biological and scientific
application and studies

Users: Municipalities, private and government
based Energy transmission operators, solar
farms, renewable energy planning, smart
phone apps, health and agricultural sectors,
scientific community

ol
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solar energy applications
SURFACE TOTAL SOLAR IRRADIANCE
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SOLar Energy Applications
The Solar Energy Nowcasting
SystEm (SENSE) pilot

Geo-Cradle users

I

MINISTRY OF ELECTRICITY
AND RENEWABLE ENERGY

Attica;

Group

> _{Blue Star Ferries'

AMEZAPTHTOE AIAXEIPIZTHE
METAGOPAL HAEKTPIKHE ENEPTEIAL

The PRE-TECT campaign

Revealing the secrets of desert dust

1st — 30th April, 2017
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products
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UV Index, Aegean and Adriatic sea
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