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FOUNDATION FOR RESEARCH AND TECHNOLOGY - HELLAS

V The Foundation for Research and
Technology Hellas (FORTH) was founded in

1983

V ltis the premier multidisciplinary research
institution in Greece with welbrganized
facilities, highly qualified personnel and a
reputation as a togevel research institution
worldwide.
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humanities, social sciencemdthe application of
science and technology on cultural heritage and
the environment.

INSTITUTE FOR MEDITERRANEAN STUDIES

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




S
%@92

0
o7

1y

&

2>
BT el )
SFORTH
Main aspects of our research NS

INSTITUTE FOR MEDITERRANEAN STUDIES

A Landscape ecology

A Geoinformaticsand environment

A Historical Geography

A Geoinformaticsand Physical Geography

A Landscape archaeology

A Geospatial analyzes in the social sciences

A Spatial analysis, environmental law and governance
A Conduct land cover and land use change analysis




Basic Research
Developmenbof an integratedbDimensional spac®ased
methodology forAssessing and modeling tiesponse o&osion
dynamics to land use and climatic changes in Mediterranean
watersheds

GOALS
Development of integrated methodology for: ; o o
AAssessment of soil erosion in the Mediterranean island ~ } S s
of Crete atvarious spatiaand time scales L ¥
R PERL
AEvaluation of the impactsf a changing climate, land ,,,,.;ﬂ m& -
use, soil moisture, hydrology and vegetation cover on T sl
the quantity of erosion processes in catchments areas e .
in the Mediterranean.
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METHODOLOGY
Integration of:
U Earth Observation
ARemote Sensing
AUAV Drone
U Spatiallybased erosion modeling
ARUSLE
AUSPED
U Field measurements by sediment traps

OUTPUTS

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

ACretelsland (regional level)
AWatersheds (local level)
ACrop fields (farm level)

U Lowcost precise, interactive weIS
platform




Exploration of SCALE dimension

a) Geospatial data collection

Spatial (Temporal)

Factor Dataset Data source :
scale/resolution
NOA
) ) (Daily, 1981-2020)
R-factor Rainfalljstation Dec. Admin. of Crete
measurements
NOA (Sub-hourly, 2006-2019)
Landsat-8 satellite images USGS 30m (2019-2020)
SRl A COPERNICUS 10m (2019-2020)
images
C-factor
PIanetSpope satellite planet Labs 3m (2019)
images
Photos UAV/DRONE ~1m (20262021)
Soil types ESDAC/JRC 1:1,000,000
K-factor Soil properties ISRIC 30 arc-second
Soil observations ESDAC/JRC (2009)
USGS 30m
LSfactor
LSTfactor DEM HELLENIC CADASTRH 5m
UAV/DRONE ~1lm
LUCAS observations EUROSTAT (2015)
P-factor HR satellites images Google Earth (2019)
Photos UAV/DRONE (20202021)

Photomosaic by UAV/DRONE fligh

Island scale

Sentinei2 satelliteimages

Watershed scale

PlanetScopeatellite images

Farm scale

~—




Exploration of SCALE dimension

b) Implementation of the models

A GIS and Remote Sensimased approaches for analyzing collected data and

generating the key factors

' Islandscale

R-factor (30mspatial resolution)
] S T N
‘ <200 200- 250 . 250300 300-400  400-500 500-600  600-700  >700 LST-factor
MJmmhath-! . High : 1,807,252
Low: 0

Watershedscale

(5m spatial resolution)

P-factor
e High: 1

— Low: 0.1




Exploration of SCALE dimension

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

A Training omachine learning model (Artificial Neural NetwohkN)

~

with the watersheescale results inordéo & LINBE RA Ol ¢ (G KS SNP

classes for the rest part of island.

Hidden Output
Input Output
3 6
10 6
[INoloss 0-1) [ minor oss (1 - 5
I Moderate loss (10 - 30) I High toss (30 - 50)
I b bpredlictioré s
Upscalingesult ]
- y
b
Boundary of Crete I:I Class dif fferences
[ INotess (0-1) [ Minor loss (1 - 5) [ Low loss (5 - 10) ISLAN D SCALE (30m) VS class simiarities
I noderate loss (10 - 30) I High toss (30 - 50) I Extreme loss (> 50) [ INotoss©-1) [ minor toss (1 - 5) [ towloss 5- 10)
UPSCALING (5 to 30” ) I voderate loss (10 - 30) I High loss (30 - 50) I Extreme loss (> 50)

Watershedscale results



Exploration of TIMEdimension

Preparation of mulltemporalR-factor (precipitation)

OBS HIST

2945

1981 - 2010

[ I D —— |
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December

OBS: estimation based on station measurement data

MJ mm hat h “!year?

HIST: estimation based on RCM simulation data

January

February

3236 3 L -

2021 - 2050
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2070 - 2100
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RCP 2.6: the best scenario of a low greenhouse gas concentration future.
RCP 4.5: the midcenario with a stabilization of gas emissions after 2100.

RCP 8.5: the worst scenario with steady increase of emissions to 2100 and beyond.
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A A WebGIS platform idevelopedn order to present the majority of
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Projectbased publications

A Alexakis, D.D.Manoudakis S.,Agapioy A.,Polykretis C., (2021)Towards the assessment of salosion-related cfactor on European
scale using google earth engine and sentiZeimages Remote Sensingl3(54), 5019https://doi.org/10.3390/rs13245019

A Polykretis C., Alexakis, D.D., Grillakis, M&gapiou A., Cuca, B., Papadopoulos, N., Sarris, A. (2021) Assessment ehdwated soil

erosion as a threat to cultural heritage sites: The case of Chania prefecture, Crete Island, Greece. Big Earth®ata, 1

A Grillakis M.G., Polykretis, QVlanoudakis S.,Seiradakisk.D., Alexakis, D.D. (2020) A Quantile Mapping Method to Fill in Discontinued
Daily Precipitation Time Series. Water, 12, 2304

A Polykretis, CAlexakis D.D. Grillakis M.G.,Manoudakis S. (2020) Assessment of Inkanual and Inte’Annual Variabilities of Soil

A A 2 oA

OINRAAZ2Y AY [ NBGS LatlIyR O0DNBSOSU oFactotsyh @RNEIAaddling ARgribte B&nSngseD, v |

A Grillakis M.G., Polykretis,C, Alexakis D.D. (2020 Pastand projected climate changeimpacts on rainfall erosivity. Advancingour

knowledgefor the easternMediterraneanislandof Crete Catena 193 104625

A Polykretis, CGrillakis M.G. Alexakis D.D. (2020) Exploring the Impact of Various Spectral Indices on Land Cover Change Detection
Change Vector Analysis: A Case Study for Crete Island, Greece. Remote Sensing, 12, 319

Catena 193 (2020) 104625

remote sensing N
% emote sensing ﬁu\n\py

Article

Assessment of Intra-Annual and Inter-Annual
Variabilities of Soil Erosion in Crete Island (Greece)
journal homepage: www.elsevier.com/locate/catena by Incorporating the Dynamic “Nature” of R and
C-Factors in RUSLE Modeling

Contents lists available at ScienceDirect

Catena

Christos Polykretis 2%, Dimitrios D. Alexakis 20, Manolis G. Grillakis 12 and

Past and projected climate change impacts on rainfall erosivity: Advancing | M) Stelios Manoudakds *

our knowledge for the eastern Mediterranean island of Crete

Check for Lab of Geophysical-Satellite Remote Sensing and Archaeo-Environment, Institute for Mediterranean Studies,
updatas

Manolis G Grillakisa’b’ * Christos Polykretisb’“ Dimitrios D A]exakisa’b wtal Engineering, Technical University of Crete, 73100 Chania, Greece;
. y , .
° Lab of Geophysical-Remate Sensing & Archaeo-environment, Institute for Mediterranean Studies, Foundation for Research and Technology Hellas, Rethymno 74100, *  Correspondence: polykretis@ims.forth.gr; Tel.: +30-283110-6021
Gretz, Greece check for
® School of Environmental Engineering, Technical University of Crete, Chania 73100, Crete, Greece Received: 22 June 2020; Accepted: 28 July 2020; Published: 29 July 2020 updates

stelios.manoudakis@gmail.com



https://www.scopus.com/record/display.uri?eid=2-s2.0-85121370171&origin=resultslist&sort=plf-f
https://doi.org/10.3390/rs13245019

Educational project

GEOLAND project

Field Higher education

Main objective of the project Innovation

Project Title Digital Educational Geoinformatic Methodologies for Monitoring Landscape
Project Acronym GEOLAND

Project Start Date (yyyy-mm-dd) 2021-04-01

Project Total Duration 24 months

Project End Date (yyyy-mm-dd) 2023-03-31

Mational Agency of the Applicant Organisation ELO1 Greek State Scholarship's Foundation (IKY)

Language used to fill in the form English

Participationof 7 partners from 5 differenEurope countries

€O
an

Co-funded by the
Erasmus+ Programme
of the European Union




GOALS

AEstablish a learning path for Higher Education (HE)

participants in landscape monitoring, planning and

LINPGSOGAZ2Y 2F ab! ¢! w! wnnné airiaSa | ONR &
AHighlight the incorporation of statef-the-art

technologies and citizen science approaches in

landscape/ecology studies.
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A OUTPUTS

1.Educational Handbook for LCA
2.Web-GIS based platform
3.Policy Outreach Activities

y > e et R } ‘
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5.Digital educational readiness
Co-funded by the assessment tOOI

. »  Erasmus+ Programme
of the European Union




Digital educationalseanformatic methodologies
for monitoringlandscape

METHODOLOGY

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

of: \
U Geoinformaticdools

Remote
Sensing
system

Citizen

ARemote Sensing science
AGeographic Information Systems (GIS) o 7
U Public Participation ; ’\N\/}

W } '/

AQuestionnaires
ACrowdsourcing

et

Co-funded by the

:  Erasmus+ Programme
of the European Union




Educationahandbook and
technical guidg@ublished

https://bit.ly/3sbJSzp

R Co-funded by the
LI Erasmus+ Programme
il of the European Union
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https://bit.ly/3sbJSzp

Results in webmap application

Title

GEOLAND wants to establish a learning path for Higher Education (HE) students

and professors in order to apply their geospatial analysis knowledge in decision-
making for landscape management, planning and protection of NATURA 2000
sites across Europe. GEOLAND will focus on promoting digital skills like PPGIS
(public participation GIS), low-cost geoinformatic tools and HE students digital
readiness in the Covid-19 pandemia era.

This GIS platform is to be used by Higher Education students and Professors in
order to apply Landscape Character Assessment (LCA) for assessing Landscape
quality in Natura 2000 zones.

[7] Don't show this again
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Basic Research

AdvancedspeCTrebathYmetric mapping of Shallow seafloor
usingUAVimageryanddeeplearningtechniques

IMS/GeoSaReSeArchab & ICS/CVR Lab

GOALS
Precise highiesolutionshallow
bathymetry for:

u Coastal management/planning
U Ecological mapping

TECHNOLOGY
Automated seafloor mapping
usingunmanned platforms

u Drone
U USV + single beam sonar




Study areas & data acquisition

Google Earth

21
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Winner of the 2020 FORTH Synergy Grant

NOVELTIES

a.Refractionaware, advanced
photogrammetric processing

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

U Maximize output accuracy
U Minimize input data volume
U Savecostand time




Study areas & data acquisition

Remote controlled unmanned surface

vehicle (USV)

A Length: 1 meter

A Telemetry range: 500 meters

A Battery autonomy: 1+ hours (depending on
survey speed)

Sonar sensor

A Sonarmite . ¢ - -baainyechés&Ginder
(SBES)

A Transmitter frequency: 235 kHz

A Sampling rate: 2 Hz

A Connectivity: Bluetooth with RTK GPS

yBley euue;



Study areas & data acquisition

Drone RGB camera

AsSWL tKFEyG2yY
A 16Mp

Ameé aSyaz2N a
A 120 m survey altitude

Normalized reflectance
(e»]
()}

A Nadir images 0.4
0.2
. - : . 5 o 0 -
MicaSense Y dzft U A aLJSOUN 400 450 500 550 600 650 700
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®_0 A 120 m survey = e [ —
1@ ; altitude e E—— —
| 4‘.& A Nadir images Source: Ximen@iagle Mscthesis 2017Burggraafkt al., 2019
A DLS sensor




ResultgSatellite dath
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Basic Research

TEPIO

Coordinating HORIZON EURGOMESCA SE
Grant agreement 1D: 101131109

U TOPIO project

Towards democratic landscape
observation througlgeoinformatics
and public participation

Project Information

TOPIO
Grant agreement ID: 101131109

DOl
10.3030/101131109 (4

EC signature date
9 October 2023

Start date
1 December 2023 30N

Funded under
Marie Skiodowska-Curie Actions (MSCA)

Total cost
€ 0.00

EU contribution

€ 915 400,00

Coordinated by
IDRYMA TECHNOLOGIAS KAl EREVNAS

= Greece

End date
ovember 2027



TEPIO
Why Landscape?

AAn Important part of theguality of life for people everywhere
In urban areas and in the countryside, in degraded areas as wel
as in areas of high quality, in areas recognised as being of
outstanding beauty as well as everydagas

AA key element of individual and sociell-being

ALandscape protection, management and planning enigtits
and responsibilities for everyone



project Case studies

Falasarnd GREECE

Typical cooslo\lrural |andscapes inthe Me(ﬂ\lencmeon -

cairo Mount Massif iy

Mountainous rural \andscapes -

charnecd Landscapeé observatory PORTUGAL
Landscapes that aré mu\ll*lcmporcly monitored py local
\andscape observatories -

campifiasy sierrasurde sevillasean
Landscapes that phase the perspoclwc to host renewable

energy premises - o

Akamas peninsula cveEus

Landscapes that are National protection parks —

Kénnumad ESTONIA

Landscapes that are \ocated In conservation areas —

gstuary of theriver scheldtsact

per urbonmro\ \andscape - °

9 partners)

1 Research Cente
4 Universities
3 SMEs

1 NGO




TEPIO

U TOPIO gives everybody an active role in decisiaking on landscapes usifitizen
ScienceGeoinformaticg(GIS), Artificial IntelligenceandPublic Participation

U Its main goal is to promote sustainable development and connect local authorities,

universities, professional groups, and Europe as a wholeamagingand
preserving landscapes.

nsing)
Geo'mformatics (GIS & Remote S€

~S%
o

-
Experts OD‘“M

public Participation
GIS platform

V Synergistic use of experts and publ}ic
opinion. |

V Landscape character assessment




TEPIO

Landscape character areas express the
spatialmeaningof landscapecharacter

Blocllmatnc belts Land use Vegetation cover

The determination of landscapecharacter
types enablesus to distinguish different
patterns.

Sample Code
Tmed _Kv_T

ool o\

- Thermo- Cultural Agncultural
" mediterranean vegetation  field

This assists in understanding how the
landscapehasbeen formed and assessts
character
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Landschap
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Many plant species \ Hm /
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Rare plants

Privacy

Silence

Openness, Open spaces

Questionnaires concerning landscape quality through a GIS platform



TEPIO

A Earth Observation

It involvesthe analysisof EQ 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




TEPIO

SensitivityAnalysis

A Landscapsensitivity 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 componentsiltural integrityand cultural value

.. ) sensitivity
Digital Twins Analysis
[senft)-sa-ti-v>"t€ a-na-le- ”‘:w
.. .. . hnique to study NoY
A The digital twin is a virtual model that e e
. . unce ‘na  al model
accurately reflects a physical object. Earth At e model

contribute to T
P

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




Basic Research

Lantseape Archaealogy

rly Neolithic

Density Map - E2

egend

Somlement

A &noan AN




Basic Research

Soil loss/deposition
(tha year')

35°0°0"N

Low deposition (1 - 10)

Moderate deposition (10 - 20)
High deposition (20
Extreme deposilion (> 40)

Count of sites M Buffer zone area

Figure 6. Correlation of the soil loss and deposition classes with archaeological site count and buffer zone area
percentages



