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V The Foundation for Research and 
Technology ςHellas (FORTH) was founded in 
1983.

V It is the premier multidisciplinary research 
institution in Greece with well-organized 
facilities, highly qualified personnel and a 
reputation as a top-level research institution 
worldwide.



La{Ωǎ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ǇǊƻƳƻǘŜ ǊŜǎŜŀǊŎƘ ƛƴ ǘƘŜ 
humanities, social sciences, and the application of 
science and technology on cultural heritage and 
the environment. 

1) History of the Mediterranean
2) Culture of the Mediterranean
3) Geoinformaticsfor Culture & Environment



Main aspects of our research

ÅLandscape ecology

ÅGeoinformaticsand environment

ÅHistorical Geography

ÅGeoinformaticsand Physical Geography

ÅLandscape archaeology

ÅGeospatial analyzes in the social sciences

ÅSpatial analysis, environmental law and governance

ÅConduct land cover and land use change analysis



Basic Research

GOALS

Development of integrated methodology for:

ÁAssessment of soil erosion in the Mediterranean island 
of Crete at various spatial and time scales

ÁEvaluation of the impacts of a changing climate, land 
use, soil moisture, hydrology and vegetation cover on 
the quantity of erosion processes in catchments areas 
in the Mediterranean.

Development of an integrated 5Dimensional space-based 
methodology for Assessing and modeling the Response of Erosion 
dynamics to land use and climatic changes in Mediterranean 
watersheds



METHODOLOGY

Integration of:

üEarth Observation

ÅRemote Sensing

ÅUAV Drone

üSpatially-based erosion modeling

ÅRUSLE

ÅUSPED

üField measurements by sediment traps

OUTPUTS

üSoil erosion rates and major 
determinants for the past, near and far 
future, at the spatial scales of:

ÅCrete Island (regional level)

ÅWatersheds (local level)

ÅCrop fields (farm level)

üLow-cost precise, interactive web-GIS 
platform



Exploration of SCALE dimension
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a) Geospatial data collection

Factor Dataset Data source
Spatial (Temporal) 

scale/resolution

R-factor
Rainfall station 

measurements

NOA

(Daily, 1981-2020)
Dec. Admin. of Crete

NOA (Sub-hourly, 2006-2019)

C-factor

Landsat-8 satellite images USGS 30m (2019-2020)

Sentinel-2 satellite 

images
COPERNICUS 10m (2019-2020)

PlanetScope satellite 

images
Planet Labs 3m (2019)

Photos UAV/DRONE ~1m (2020-2021)

K-factor

Soil types                       ESDAC/JRC 1:1,000,000                      

Soil properties ISRIC 30 arc-second

Soil observations ESDAC/JRC (2009)

LS-factor

LST-factor
DEM

USGS 30m

HELLENIC CADASTRE 5m

UAV/DRONE ~1m 

P-factor

LUCAS observations EUROSTAT (2015)

HR satellites images Google Earth (2019)

Photos UAV/DRONE (2020-2021)

Sentinel-2 satellite images

PlanetScopesatellite images

Photo-mosaic by UAV/DRONE flight

Island scale

Watershed scale

Farm scale



Exploration of SCALE dimension

b) Implementation of the models

ÅGIS and Remote Sensing-based approaches for analyzing collected data and 

generating the key factors 
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Island scale

(30m spatial resolution)

Watershed scale

(5m spatial resolution)

R-factor



Exploration of SCALE dimension

Upscaling experiment of RUSLE results (from watershed to island scale)

ÅTraining of machine learning model (Artificial Neural Network - ANN)

with the watershed-scale results in order to άǇǊŜŘƛŎǘέ ǘƘŜ ŜǊƻǎƛƻƴ 

classes for the rest part of island.
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!bb άpredictionέ

Watershed-scale results

Upscaling result

ISLAND SCALE (30m) vs                         

UPSCALING (5 to 30m)



Preparation of multi-temporal R-factor (precipitation)

OBS: estimation based on station measurement data

HIST: estimation based on RCM simulation data

RCP 2.6: the best scenario of a low greenhouse gas concentration future. 

RCP 4.5: the mid-scenario with a stabilization of gas emissions after 2100.

RCP 8.5: the worst scenario with steady increase of emissions to 2100 and beyond.

Exploration of TIME dimension
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ÅA Web-GIS platform is developed in order to present the majority of 

ǇǊƻƧŜŎǘΩǎ ƻǳǘǇǳǘǎ
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9Ǌƻǎƛƻƴ ƛƴ /ǊŜǘŜ LǎƭŀƴŘ όDǊŜŜŎŜύ ōȅ LƴŎƻǊǇƻǊŀǘƛƴƎ ǘƘŜ 5ȅƴŀƳƛŎ άbŀǘǳǊŜέ ƻŦ w ŀƴŘ /-Factors in RUSLE Modeling. Remote Sensing, 12,2439

ÅGrillakis, M.G., Polykretis,C., Alexakis, D.D. (2020) Past and projected climate changeimpacts on rainfall erosivity: Advancingour
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https://www.scopus.com/record/display.uri?eid=2-s2.0-85121370171&origin=resultslist&sort=plf-f
https://doi.org/10.3390/rs13245019


GEOLAND project
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Educational project

Participation of 7 partners from 5 different Europe countries



ÅOUTPUTS

1.Educational Handbook for LCA

2.Web-GIS based platform

3.Policy Outreach Activities

4.hƴƭƛƴŜ ƎŀƭƭŜǊȅ ƻŦ ǎǘǳŘŜƴǘΩǎ 
work

5.Digital educational readiness 
assessment tool

GOALS

ÁEstablish a learning path for Higher Education (HE) 
participants in landscape monitoring, planning and 
ǇǊƻǘŜŎǘƛƻƴ ƻŦ άb!¢¦w! нлллέ ǎƛǘŜǎ ŀŎǊƻǎǎ 9ǳǊƻǇŜΦ

ÁHighlight the incorporation of state-of-the-art 
technologies and citizen science approaches in 
landscape/ecology studies.

ÁtǊƻƳƻǘŜ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎ ŀƴŘ ǊŜŀŘƛƴŜǎǎ ƛƴ ǘƘŜ ά/ƻǾƛŘ-
мфέ ǇŀƴŘŜƳƛŎ ŜǊŀΦ



Digital educational Geoinformaticmethodologies 
for monitoring landscape

METHODOLOGY

Landscape Character Assessment (LCA) 
(educational material) through the analysis 
of different indicators and the integration 
of:

üGeoinformatictools

ÅRemote Sensing

ÅGeographic Information Systems (GIS)

üPublic Participation

ÅQuestionnaires

ÅCrowdsourcing



Educational handbook and 
technical guide published

https://bit.ly/3sbJSzp

https://bit.ly/3sbJSzp


Results in webmap application
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GOALS
Precise high-resolution shallow 
bathymetry for:

üCoastal management/planning
üEcological mapping

TECHNOLOGY
Automated seafloor mapping 
using unmanned platforms:

üDrone
üUSV + single beam sonar

AdvancedspeCTro-bathYmetric mapping of Shallow seafloor
usingUAVimageryanddeeplearningtechniques

Basic Research

IMS/GeoSatReSeArchLab & ICS/CVR Lab



Study areas & data acquisition
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NOVELTIES

a.Refraction-aware, advanced 
photogrammetric processing

b.Point cloud fusion with spectral 
data for seamless, centimeter 
resolution bathymetry 

üMaximize output accuracy
üMinimize input data volume
üSave cost and time

Winner of the 2020 FORTH Synergy Grant 



Study areas & data acquisition

Remote controlled unmanned surface 
vehicle (USV)
Å Length: 1 meter
Å Telemetry range: 500 meters
Å Battery autonomy: 1+ hours (depending on 

survey speed)

Sonar sensor
Å Sonarmiteϭ .¢· ǎƛƴƎƭŜ-beam echo-sounder 

(SBES)
Å Transmitter frequency: 235 kHz
Å Sampling rate: 2 Hz
Å Connectivity: Bluetooth with RTK GPS



Drone RGB camera

Å5WL tƘŀƴǘƻƳп tǊƻϭ
Å 16 Mp
Åмέ ǎŜƴǎƻǊ ǎƛȊŜ
Å 120 m survey altitude
Å Nadir images

MicaSenseϭ ƳǳƭǘƛǎǇŜŎǘǊŀƭ ŎŀƳŜǊŀ

Å 1.2 Mp
Å 120 m survey 

altitude
Å Nadir images
Å DLS sensor

Source: Ximena Tagle, Mscthesis 2017; Burggraaffet al., 2019 

Study areas & data acquisition



- Spatial resolution= 2 meters
- Large areas
- Geomorphology

Results(Satellite data)





Coordinating HORIZON EUROPE - MSCA - SE

Grant agreement ID: 101131109

üTOPIO project

Basic Research

Towards democratic landscape 
observation through geoinformatics
and public participation



Why Landscape?

ÅAn important part of the quality of life for people everywhere: 
in urban areas and in the countryside, in degraded areas as well 
as in areas of high quality, in areas recognised as being of 
outstanding beauty as well as everyday areas

ÅA key element of individual and social well-being 

ÅLandscape protection, management and planning entail rights 
and responsibilities for everyone



(9 partners)
V 1 Research Center 
V 4 Universities 
V 3 SMEs 
V 1 NGO



ü TOPIO gives everybody an active role in decision-making on landscapes using Citizen 
Science, Geoinformatics(GIS), Artificial Intelligence, and Public Participation. 

ü Its main goal is to promote sustainable development and connect local authorities, 
universities, professional groups, and Europe as a whole in managingand 
preserving landscapes.

V Synergistic use of experts and public 
opinion.
V Landscape character assessment



Landscapecharacter areas express the
spatialmeaningof landscapecharacter.

Thedetermination of landscapecharacter
types enablesus to distinguish different
patterns.

This assists in understanding how the
landscapehasbeen formed and assessits
character.



Questionnaires concerning landscape quality through a GIS platform



Å Earth Observation

It involvesthe analysisof EO, aerial and UAV
datain respectto the diachronicmonitoring of
Land Use / Land Cover(LULC)and landscape
regime of the pilot study areas. The
researcherswill use multi-temporal imageries
(Landsat8, Sentinel2, Aerial photos,archived
photos) and will enhance image analysis
processing with targeted data from UAV
campaigns.



Sensitivity Analysis

ÅLandscape sensitivity is the tolerance of landscape to change, which affects visibility, 
recreation, cultural heritage and ecological sustainability. Cultural sensitivity will be 
defined on the basis of the two components: cultural integrity and cultural value.

Digital Twins

Å The digital twin is a virtual model that 
accurately reflects a physical object. Earth 
observation (EO) data, combined with in 
situ measurements and artificial 
intelligence will be simultaneously used to 
develop Digital Twins of the study areas. 
Digital Twin Earth will help visualize and 
forecast natural and human activity



Landscape Archaeology

Basic Research
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Basic Research


