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Overview of the Centre

* A new, autonomous Centre of Excellence, namely ERATOSTHENES Centre of Excellence ( ), of the Cyprus
University of Technology (CUT) has been established through the EXCELSIOR H2020 Widespread Teaming Phase 2 project (Grant
Agreement No. 857510) ( ), by upgrading the existing Remote Sensing and Geo-Environment Lab that has been

operating at CUT since 2007.
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The ERATOSTHENES CoE consists of
three Departments:

 Environmentand Climate
* Atmosphere
e Agriculture
* Water
 Land

* Resilient Society
* Disaster Risk Reduction
e Cultural Heritage
* Access to Energy
* Marine Safety and Security

* Big Earth Data Analytics
* Information extraction
e Visual exploration & visualization
* Crowdsourcing & data fusion
* Geoinformatics
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» Systematic monitoring of geohazards
* Forest fire monitoring

* Burntarea mapping

* Soil erosion detection

* Soil degradation/desertification

* Floods monitoring
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* Disaster management

e Early Warning Systems o e = %Wm“ :
* Decision Support Systems e : e
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Current projects

Al-OBSERVER: Enhancing Earth Observation capabilities of the Eratosthenes, Centre i Excellence on Disaster Risk
Reduction through Artificial Intelligence (https://ai-observer.eu/) :

PR -1 Y ol HORIZON-WIDERA-2021-ACCESS-03 (Twinning) Type of Action: HORIZON-CSA _
Duration: 36 months (Starting date: 1 October 2022) Budget:‘€1,489,379 (ECoE: €615,653) il

TRIQUETRA: Toolbox for assessing and mitigating Climate Change rlsks and naturaI hazards threatenlng cultural .
_ heritage (https://triquetra-project.eu/) . —_
Call: HORIZON-CL2-2022-HERITAGE-01-08 Type of Action: HORIZON-RIA

Duration: 36 months (Starting date: January 2023) ‘Budget: €3,991,122 (EC‘oE: €300;188) &

ENIGMA: Endorsing safeguarding, protection, and provenance'-management‘ “of
(https://cordis.europa.eu/project/id/101094237) |

Call: HORIZON-CL2-2022-HERITAGE-01-07 Type of Action: HORIZO

Duration: 36 months (Starting date: January 2023) Budget: €3,993,5004ECoE: €383,750)
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https://ai-observer.eu/
https://triquetra-project.eu/
https://cordis.europa.eu/project/id/101094237

RESEARCH

& INNOVATION : - . Rl
FOUNDATION : - A

Current projects | ] § e
Green-HIT: A Green - Holistic loT platform for Forest Management and_Monitoring

| Call: CODEVELOP-ICT-HEALTH/0322 , . ~
Green H il Duration: 24 months (Starting date: 1 February 2023) Budget: '€599,851;36. (ECoE:,€65,280)
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Landslide monitoringand landslide

risk assessment
. . . Protection of forests, Forest
Ap pl |Cat| onsan d services regeneration in areasimpacted
Dam monitoring, Identification of

* Soil moisture detection from Space flood contributing factors

e DEM development tool from Space Timely landslide, fire, flood hazard
detection, Evacuation planning
* Risk assessment tool for land displacements/fires/floods Timelylandslide, fire, flood hazard

detection, Evacuation planning

e Systematicupdate of landslideinventory UpeRie e U ST o

» Geohazards/Fires/Floodsimpact assessment tool Update of building permits
Rehabilitation works for areas
* Decision Support Tools for evacuation and rehabilitation purposes impacted by landslides

Update of urban planningzones,

* Geohazards Observatory/EWS Update of building permits

* Fire Observatory/Early Warning System Update of home insurance feesin
areas with high landslide, fire, flood
* Floods Observatory/Early Warning System susceptibility 3

Valuation of land and buildings
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Earthquake impact assessment through the application of DInSAR processing - ..

.11

Results .
* Earthquake impact assessmentand mapping after seismic events using satellite data such as Sentinel-1, Sentinel-2, .

Landsat-8, etc.
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GOOGLE EARTH ENGINE

data

Sentinel-2level 2A Google Earth Engine

satellite images

l

Cloud mask

l

Filtering
-By date
-By region

-By cloud cover

l Creation of image
collection of yearly
composites, selecting the S|
band and creation of —>
variables

Calculation of the
difference between earlier Determination of the Masking the image based
and later imagery thresholds on thresholds
. —>
composites

Spectral Indices (SI)
Calculation
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Results

14 .

satellite imagery using high-resolution satellite

- data from the Google Earth -platfo'rm. is
" presented in (a) and (b) for landslide events in
Akoursos - and Agios' Nikolaos - Villages,
respectively. . e -

’.;‘ : ’ : . ;h b ‘ ’(\\ ‘ ”":' % | ’ . : | ) ' R
b 2 ’& - '\ A The validation of results derived from Sentinel-2

Agios Nikolaos

ik | Additionally, (c) and (d) present time-series

analysis based on the NDVI spectral
which helps to identify the year in i :
landslide events occurred for, ursos and
Agios Nikolaos Villages, respeg
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Rapid Landslide identification using Sentinel-2 satellite images ,thr'ough'G EE

LEHIS

1i Images.

both dlre;tlons in comparlson/lnte rat

‘range of the 30m from each poi

Fusion of results from Sentinel-2 imége 7
processing and PSI results using Sewntlnel— :

The procesé‘mg concerns the classificatibn.
(subsidence, stability or gplrft) of PSI |n |

of optical data in a wide coverag
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Bitemporal change
detection

“3~ sentinel-1

Multitemporal change
detection

Likelihood ratio test Determination of
thresholds

Area Of Interest

A ratio image

Time series preparation [

+
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Orbit pass & polarization
selection

. o

A e .
Export results 5

Acquisition times
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Sentinel-1 Change Detection with GRD Images

Results
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SAR Coherent Change Detection with Sentinel-1 SLC images

B I T T e T e e e T T I e e Ty

o o o

Pre-processing ~ Coherence-Maps
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Coherence Maps Development Methodology (Tzouvaras et.al. 2020)
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SAR Coherent Change Detection withSentinel-1SLCimages =~

Pedoulas Pyrgos-Parekklisia N -
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Normalised Coherence Difference Map - Senti

Landslide detection and mapping after rainfall
events using time series satelliteimage
processing

Legend
Nori lised Coherence Difference NDVI<0.2

Road open to traffic — 23 March 2019

* Landslide — 15 February 2019
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Multi-criteria decision analysis (MCDA)

Deformatlon/Motlon hazard map con5|st|ng of .
varlousspat]aldlstrlbutlonfactors ¥

a2l

(1) Amplitude. of relief (Ar) (2) Stream Iength-
—_— gradient. (SL); (3) Topographic wetness index .
(TWI); (4) Slope gradient; (5) Lineament density;
(6) Seismicity; (7) Drainage density; (8) Stream
frequency; (9) Sinkholes and; (10) Quarries '

|Deformation/Motion Hazard

Information derived and acknowledged within
MCDA:
* Geomorphometric and morphotectonic

= ¢ Seismicity

e  Faults
* Sinkholes
* Quarries
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Burntarea estimation and mapping

Mupkayid oTny Wepioxn Apakard
Wildfire in Arakapas village
12021

. 23

* Burnt area estimation and mapping after
fire events using satellite data such as

S HA
M/\F’IA nPOAPOMOY

Sentinel-1, Sentinel-2, Landsat-8, Planet o
etc.
0 —-""'\{_v
ase A Fire event in Ayia Marina

(Xyliatou)

Exripipievn kapten Exroon:~10204ha

Data s 1ONJAAJ Navy. NGA, GEBCO
dat! Copernicus

Estimated burned area;~10204ha
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Forest firesin National Forest park Dadias-Lefkimis-Soquiou_in Greece

, — @ PwTid oT0
EN,CELSI®R ][ Mbvgrlty o EBvIkO ndeo Adooug Auéldg A€UKipng — Zou@Aiou

Avauon Sopupopas txdveoy: 21-27 loullou 2022 / Angiooicuon 29 louhiou / ExBoon 1.0

21 July 2022:

The ERATOSTHENES CoE used high-resolution
PlanetScope satellite images, before and after the
catastrophic wildfire in the National Forest Park of
Dadia-Lefkimi-Soufli to identify and record the
burnt areas with the ecological destruction in the
biodiversity of the area being significant.
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Fire severity mapping

25

Field measurements for the estimation of F|re severlty estlmatlon using - Y |
the Composite Burn Index (CBI) Differenced Normalized Burn Ratlo (dNBR)

UL LI IKiometers
0510 20 30 40
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Time series analysis for the estimation of the
after fire events

NDVI- MONIATIS

y =0.0083x-16.424
R*=0.6572

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
year

Series1 Linear (Series1)

(nEn ) e |
02245 09 135 18
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Active Fire Detection

Active fire Detection

SENTINEL 2: 13-11-2019
ENCELSI®R
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Floods Observatory ke
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Dynamic flood modelling -

CHOOSE FLOOD AREA

INSERT PRECIPITATION ™75 000
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Flood Risk Assessment

30 -

Decision Support systems for flood risk/hazard Integrated Use Of Sqtéllife Remote Senéing And
monitoring Hydraulic Modeling For The Flood Risk'Asse§sme.nt
at a Catchment ScaleIn Cyprus i
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Digital Elevation Model
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ApxatoAoyikog xwpog Xopokottiag  Site archéologique de Choirokoitia
N (Khirokitia)
FIELD MONITORING =N Choirokoitia archaeological site

InSAR Identify Identify

monitoring Hazard laser |- ;‘t’t:_l & Assess
scanner & &Ee:i:lli [ Damage

Measure change

c
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=
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*DCH data acquisition,

*DCH data processing,

*DCH data modelling,

*DCH knowledge management
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Thank you!
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