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The ERATOSTHENES CoEð

with its expertise and 

infrastructure could further 

complete the existing 

network of international 

ground stations. 

The EXCELSIORõs vision and the geostrategic position of Cyprus

Cyprusõs unique geostrategic 

positioncan support Earth 

Observation from satellite  

programmes in three 

continents and provide 

valuable services in the 

satellite calibrationand

validation processes.

Cyprus is ideally located to host the ECoE, due to its climate, which is 

characterised by 300 days of sunshine a year, providing excellent 

weather conditionsfor cloud free satellite images!

Why EO in Cyprus?
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AFFILIATED ENTITIESCONSORTIUM

Excellent weather conditions 

Availability of cloud free images optical (passive) remote sensing 

More than 78 % are cloud free images 
(>18 out 24 cloud free Landsat images per year)

Landsat 5/7/8 from 2000 to 2017 [database of USGS]

Ideal place 
Calibration\Validation of  satellite observations

land
ocean

Why EO in Cyprus?
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Needs:

ÅAerosol and cloud monitoring superstation in the Eastern 
Mediterranean, Middle East and North Africa (EMMENA): 
strong demand for EO monitoring to provide data to evaluate 
the extent of pollution and climate change

ÅDroughtsand water shortages in the EMMENA region

ÅRestorationprogrammes in EMMENA

ÅDisaster Risk Reduction

ÅRegional Digital Innovation Hub for Earth Observation in Cyprus
to help space technology companies and innovators

Opportunities:
Å The ECoE has the potential to become a catalystfor facilitating and 

enabling Regional, European and International cooperation.
Å Capitalise on the favourable environmental, weather and climatic 

conditions of Cyprus to conduct cutting-edge research with impact in 
various sectors, including climate change, marine, solar energy, etc.

Å The development of the Government of the Cyprus space strategy can 
be exploited for further EO research and applications

Å Create a unique European capacity in Cyprus by mobilizing internal 
national assets and consolidating European EO capabilities in Cyprus to 
serve EMMENA. Such, currently missing, assets and infrastructures 
are: European Satellite Ground Stations covering EMMENA.

Å Availability of funding instruments for EO national and  European Level
Å Big Datamanagement and analytics

Needs and opportunities that have motivated us to establish an Earth 
Observation Centre of Excellence in Cyprus
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ÅWe define EMMENA as the 
geographical region which 
includes the following 
countries: Algeria, Bahrain, 
Cyprus, Egypt, Iran, Iraq, Israel, 
Jordan, Kuwait, Lebanon, Libya, 
Malta, Morocco, Oman, 
Palestine, Qatar, Saudi Arabia, 
Syria, Tunisia, Turkey, United 
Arab Emirates, and Yemen
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This work provides an overview of the existing EO applications in the EMMENA region, where 6647 articles were efficiently 
categorized into the following thematic areas: Atmosphere, water, agriculture, land, disaster risk reduction, cultural heritage, 
energy, marine safety and security, and other. The big Earth data thematic area was identified as horizontal. A total of 180 
articles were further reviewed from the selection of the top 20 highly cited articles per thematic area.

The results from the top 20 articles revealed a high research interest in the thematic area of disaster risk reduction with 
almost two times higher number of citations than the second thematic area (water). The focus of these articles is limited to 
floods and landslides. The main knowledge gap was the lack of protocols and the development of early warning systems based 
on EO. The results also revealed limited research in specific EO applications for the water thematic area, which include water 
body monitoring through radar altimeters and water quality parameter estimation through thermal and optical satellite data. 
Also, EO research related to cultural heritage (1.4% of the total number of studies) and marine safety and security (0.9% of the
total number of studies) was surprisingly rare. The main research interest in the thematic area of atmosphere was related to 
precipitation estimates, dust, and the impact of coronavirus on air quality. The thematic area of agriculture covered a wide 
range of EO applications (evapotranspiration estimation, land suitability for agriculture, irrigation mapping, agricultural land
loss, crop monitoring, crop production, yield prediction, crop mapping, stem water potential monitoring, and crop water 
footprint estimation).

The study has also identified the top authors, research organizations, and funding agencies for the EMMENA region. Sentinel-2 
data (60.8%) and Sentinel-1 data (35.4%) are the most widely used among the Sentinel missions. Similarly, Landsat 8 (83.2%) 
and Landsat 7 (10.0%) are the most widely used data sources among the Landsat missions. The ongoing development of big 
Earth data techniques and the increasing availability of satellite EO data will enhance the research capabilities in the 
aforementioned thematic areas.
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The ERATOSTHENES Regional exploitation platform is a web 
application that acts as a gateway to a shared computing 

environment for multiple users in EMMENA region and 
makes available ECoE'sand 3rd party data, models, 

algorithms etc. to EMMENA stakeholders.
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https://ecoehub.eratosthenes.org.cy/
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https://ecoehub.eratosthenes.org.cy/knowledge-hub/



Multi -actor approach
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TheECoEas a Digital InnovationHubprovidesthe following

distinctMulti-Actorfeatures:

TheECoEasa Digital InnovationHubprovidesthefollowingdistinctMulti-Actorfeatures:

ÅSkillsDevelopmentProgrammes

ÅProfessionalTrainingProgrammes

ÅNetworkingand KnowledgeHubs

ÅRegionalExploitationPlatform

ÅLiving Labsand BusinessIncubationProgrammes
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CYPRUS EO DATA CUBE: Next steps 
Expansion to EMMENA
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EODC is a powerful tool that allows users to analyse vast amounts of satellite imagery and other EO data.

Cyprus EO Data Cube 1
6

1.9{!Ωǎ {ŜƴǘƛƴŜƭ-1 and Sentinel-2

2.b!{!Ωǎ ah5L{ όƛƴ ǘƻǘŀƭ мр ŘƛŦŦŜǊŜƴǘ ǇǊƻŘǳŎǘǎύ ŜȄŀƳǇƭŜǎΥ

a) Vegetation Indices 16-Day L3 Global 250 m. 

b) Leaf Area Index/FPAR 8-Day L4 Global 500 m.

c) Burned Area Monthly L3 Global 500 m.

d) Net Evapotranspiration 8-Day L4 Global 500m

Data Cube Acquisition Sources

Expected to be operational by the end of July 2024. 
Expansion to EMMENA region by 2025.
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ÅResampling at 10m of Sentinel-2 data using GDAL software (python).

ÅSentinel-1 are pre-processed using snappy (ESA SNAP python API).

Åah5L{Ω I5C ŦƛƭŜǎ ŀǊŜ ŎƻƴǾŜǊǘŜŘ ƛƴǘƻ GeoTIFFsusing rasteriopython package.

ÅAll the data are reprojected to EPSG:32636and converted into Cloud Optimized GeoTIFFs(COGs).

ÅConverting to COGs is crucial because it makes data analysis easier and faster.

Production of Analysis Ready Data (ARD) and Pre-Processing

ÅOpen Data Cube python API set up

ÅConnection with postgreSQLdatabase (with postGISextension)

Preparation of Data Cube Environment
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ÅDocumenting each type of satellite as product according to eo2 metadata type in yamlfiles.

ÅDocumenting each image as dataset according to eo2 metadata type in yamlfiles.

ÅDatasets are arranged hierarchically under products.

Product and Dataset Preparation

Finalization of Data Cube

ÅIndexing of images/dataset in Data Cube using python and Open Data Cube.

ÅSet-up of Jupyter notebook which serves as an interface to access, analyse and visualize data.

ÅDocumentation material will be provided in Regional Exploitation Platform.
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Efficiency of Cyprus Data Cube 2
0

Data Source Bandwidth Processing Time

Sentinel-1 11 MBps 234.1 seconds/image

Sentinel-2 11 MBps 121.3 seconds/image

MODIS Traffic-regulated 27.3 seconds/pre-processing
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Data Acquisition System 2
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Feature Description

Feed Type Three-band

Reception
Simultaneous reception of S, X, and Ka 
bands

Mission Suitability Supports current and future missions

Reflector Size
Meets stringent criteria for service 
availability and reception margins

Tracking
Tracks and acquires data from satellites 
at low Earth orbit (400 km)

5[wΩǎ 9ŀǊǘƘ ƻōǎŜǊǾŀǘƛƻƴ Řŀǘŀ ŀŎǉǳƛǎƛǘƛƻƴ ǎǘŀǘƛƻƴ ƭƻŎŀǘŜŘ ƛƴ 
Neustrelitz, Germany.
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Integration with Data Acquisition System 2
2

Near Real-Time ARD to serve EO data provision, support 
numerous of EO downstream applications and 
researchers around the region and the rest of world.
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Demonstration (calculating the water extent of Kouris dam in Cyprus)

2
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Time-Series data 
loading

Spectral Index 
calculation

Calculating quarter 
seasonal composites

Visualize time-
series

1 year time-series compositeswere calculated in 21.9s
(wall time.)
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The ERATOSTHENES CoEconsists of 
three Departments:

Å Environment and Climate

ÅAtmosphere

ÅAgriculture

ÅWater

ÅLand 

ÅResilient Society

ÅDisaster Risk Reduction

ÅCultural Heritage

ÅAccess to Energy

ÅMarine Safety and Security

ÅBig Earth Data Analytics

Å Information extraction

ÅVisual exploration & visualization

ÅCrowdsourcing & data fusion

ÅGeoinformatics
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Å112Personnelin 7 years, 132in 15years

Å2000m2 OfficesandResearchLaboratories

ÅState-of-the-art-RemoteSensingResearchInfrastructure

Investment 3
0

Data Acquisition Station (DAS)Ground based station (GBS)
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Data Acquisition Station (DAS) 3
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Through governmental funding ECoE has acquired 
key infrastructure and equipment that will directly 
contribute to the Research Excellence and Service 
capacity of the ECoE such as the Data Acquisition 
Station (DAS).

The DAS is being purchased and will be 
operationaloffering Commercial Services for 
international BusinessCustomers inDecember 
2025

Within EXCELSIOR, ECoE is supported ςamongst 
others ςby the German Aerospace Center (DLR) in 
establishing DAS

CYTAςas strategic partner of ECoE ςwill host and 
operate DAS
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Technical Description of the Data Acquisition Station

3
2

Á 9m full-motion Triband Antenna from Safran -France

Á To be installed at 35Á.049 longitude & 33Á.284 latitude

Á Simultaneous Reception in S, X & Ka Bands

Á Tracking satellites orbiting as low as 400km

Á Horizon visibility down to 5Áelevation

Á Transmit capability in S-Band (both RHCP & LHCP) for 
TT&C services

Á Transmit EIRP up to 60dBW per polarization 

Á Pointing accuracy:< 0,045Árms

Á Tracking accuracy: < 0,015Árms

Á Cortex Low & High Data Rate Baseband equipment

Å
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GBS ATMOSPHERIC REMOTE SENSING STATION IN LIMASSOL: Fully operational

3
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