
 SCERIN-5 Capacity Building Workshop – ECOPOTENTIAL approach in the SCERIN |20–23.06.17, Pecs 1 |  imanakos@iti.gr | EU H2020 funding
GA No 641762

EOs improving ecosystem benefits: ECOPOTENTIAL 

activities in the SCERIN Protected Areas

ioannis Manakos, Dr.

Centre for Research and Technology Hellas 
Information Technologies Institute 

Visual Analytics, Virtual & Augmented Reality Lab
Researcher in Remote Sensing



 SCERIN-5 Capacity Building Workshop – ECOPOTENTIAL approach in the SCERIN |20–23.06.17, Pecs 2 |  imanakos@iti.gr | EU H2020 funding
GA No 641762

Core activities I

Core project activities are

i) the exploitation of Earth Observation data from existing archives and

new missions,

ii) the utilization of latest advancements in data mining and image

processing,

iii) the adjustment of process-based models to assimilate the

aforementioned data, maximizing performance,

iv) the incorporation of cross-scale interactions in the processing concept,

and

v) the combination and alignment of the ecosystem functions with the

beneficiaries needs.



 SCERIN-5 Capacity Building Workshop – ECOPOTENTIAL approach in the SCERIN |20–23.06.17, Pecs 3 |  imanakos@iti.gr | EU H2020 funding
GA No 641762

Core activities II

ECOPOTENTIAL will

- assess climate change impacts combined with land cover and land use

change scenarios,

- will consider ecosystem services including supply and demand, and

- will provide platforms for cyber infrastructures and data interoperability,

- while taking into consideration policy developments,

- benefitting from citizen science activities, and

- implementing capacity building and outreach activities.
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Working team

To address this challenge, the EU H2020 ECOPOTENTIAL project includes a

strong trans-disciplinary team of experts and stakeholders from 47

directly-involved renowned Institutions across Europe and beyond.
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Concept
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Concept
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Concept
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Concept
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Protected Areas in the SCERIN area
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Northern Limenstone Alps

The Northern Limestone Alps National Park storyline in Austria is focusing on 

estimating the carbon sink strength of this mountain forest landscape, 

which is prone to climate driven disturbances such as bark beetle attacks 

and wind throw.

ECOPOTENTIAL Protected Areas 

in the SCERIN area

http://www.ecopotential-project.eu/images/ecopotential/storylines/M2.pdf
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Lake Ohrid /Lake Prespa (FYROM – GREECE)

RS coupled with in-situ data will provide information on spatial and temporal changes

of environmental parameters across surface waters of the watershed and information

at catchment scale on land cover, land use, vegetation status and forest fires to

facilitate the establishment of linkages between catchment scale alterations

and lake ecosystem processes.

Curonian Lagoon (similar to Camarque focusing on fisheries and recreation)

Research activities in Curonian Lagoon mainly focused on analysing services 

associated with the main socio-economic activities of the delta (fishing, 

reed harvesting), including supporting service such as biodiversity 

(endemic species, species richness). Recent developments also have focused on 

studying the biogeochemical services of the Curonian lagoon including denitrification.

ECOPOTENTIAL Protected Areas 

in the SCERIN area

http://www.ecopotential-project.eu/images/ecopotential/storylines/M5.pdf
http://www.ecopotential-project.eu/images/ecopotential/storylines/O5.pdf
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Danube Delta

The storyline in Danube Delta explores the link between aquatic ecosystem 

provisioning services and touristic attraction of the area.

High Tatra Mountains

Storyline to support: The increase of flooding and landslides following a large scale 

deforestation due to windstorm in 2014, has made practitioners to decide the change 

of land use from former spruce monocultures to more natural mixed forest to assist 

soil retention, regulate the water cycle and preserve biodiversity. 

ECOPOTENTIAL Protected Areas 

in the SCERIN area

http://www.ecopotential-project.eu/images/ecopotential/storylines/O4.pdf


 SCERIN-5 Capacity Building Workshop – ECOPOTENTIAL approach in the SCERIN |20–23.06.17, Pecs 13 |  imanakos@iti.gr | EU H2020 funding
GA No 641762

TOWARDS A PAN-EUROPEAN PERSPECTIVE -

CHALLENGES IN MONITORING CROSS-SCALE 

PROCESSES

by

Richard Lucas and Anthea Mitchell
Centre for Ecosystem Sciences, School of Biological, Earth and Environmental Sciences, the 
University of New South Wales, High Street, Kensington, NSW 2052, Australia.

Palma Blonda, Valeria Tomaselli, Cristina Tarantino, Patzria Adamo, Carmela Marangi
National Research Centre (CNR), Italy

Ioannis Manakos, Vicky Kosmidou and Zisis Petrou
Centre for Research and Technology Hellas (CERTH), Greece

and ECOPOTENTIAL colleagues
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Earth Observation Data for Ecosystem Monitoring 

(EODESM) 
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THE FOOD AND AGRICULTURAL ORGANISATION (FAO)

LAND COVER CLASSIFICATION SYSTEM LCCS-2 
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LCCS-2: COMPREHENSIVE DESCRIPTIONS 

(E.G., OF FORESTS)

A3.A10.B2.C1.D1.E1.F1.F9.G7

Trees closed canopy (>70-60 %) tall (14-30 m) 
continuous broadleaved evergreen with 2nd layer 

supporting open canopy 7-3 m in height. 
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THE EODESM GRID: DEVELOPMENT AND 

TESTING

A11:  CULTIVATED AND MANAGED TERRESTRIAL

A12:  NATURAL/SEMI-NATURAL TERRESTRIAL

A23: CULTIVATED AND MANAGED AQUATIC

A24: NATURAL/SEMI-NATURAL AQUATIC

B15:  ARTIFICIAL SURFACE

B16:  NATURAL SURFACE

B27:  ARTIFICIAL WATER

B27:  NATURAL WATER
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Translation from existing 

Land cover and/or habitat maps

Camargue, 
France
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Lifeform

Classes Derived from Thematic Layers

Lichen extent

Leaf type (broadleaved, 
needleleaved)
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Snow cover duration

Hydro-period (days)

Tree Cover Density (%)
Canopy Height (m)

Phenology metrics
(based on NDVI)

100

0

0

40
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The Camargue, France

Donana, Spain

Danube Delta, Romania/Ukraine 

WETLANDS

LCCS:
A Scalable 
And Globally 
Consistent 
Classification
Taxonomy 



 SCERIN-5 Capacity Building Workshop – ECOPOTENTIAL approach in the SCERIN |20–23.06.17, Pecs 23 |  imanakos@iti.gr | EU H2020 funding
GA No 641762



 SCERIN-5 Capacity Building Workshop – ECOPOTENTIAL approach in the SCERIN |20–23.06.17, Pecs 24 |  imanakos@iti.gr | EU H2020 funding
GA No 641762

CHANGE DETECTION RATES AS FUNCTION OF 

LAND COVER TYPES AND USES

Annually (1)
Sand or mud 
erosion & 

deposition Weekly (50+)
Hydroperiods

Weekly in growing 
season (30)
Forest phenology

Monthly (12)
Industrial or 
commercial 
use of aquatic 
areas 

Fortnightly in 
growing season (20)
Hydroperiods

Biannually (2)
Urban expansion

Annually (1)
Biomass change

Landsat/Sentinel SAR/LIDAR Worldview/SAR
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DAVOS, Switzerland 
FAO LCCS Change

(Woody Vegetation)
2003 – 2012
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Deforestation
Height change: Tall (trees) to 
short (shrubs, graminoids) or 
bare

Change in Biomass: decrease 
between 2003-2012

Regrowth
Height change: Short (shrubs 
and trees) to tall (trees)

Change in Biomass: increase 
between 2003-2012 

EVIDENCE-BASED 
CHANGE

DAVOS, Switzerland 
FAO LCCS 

Change Events
(Woody Vegetation)

2003 – 2012
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EVIDENCE FOR CHANGE:  CLASSES AND VARIABLES

Trees closed canopy (>70-60 %) tall 
(14-30 m) continuous broadleaved 

evergreen.second layer absent

Trees sparse canopy (20-10-1%). 
tall (14-30 m). continuous 

broadleaved.evergreen.second
layer absent + other EV change*

A3.A14.B2.C1._._.F1

A3.A14.B2.C1.D1.E1.F1

EVIDENCE:
Dieback 
NOT
Deforestation 
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CAUSES

Common 
Agricultural

Policy

Destructive 
soil tillage

Restricts soil 
water

infiltration

Shifts in
Precipitation

patterns

More 
frequent 
droughts

Lower water 
availability

in growing season

CORK OAK
PRODUCTION

FUNCTIONING
ECOSYSTEMS

Market pressures

Increase
in cattle 
density

CONSEQUENCES FOR MONTADO, PORTUGAL

Grazing
pressure

Soil 
degradation

Shrub 
control

Decline in
tree density

Loss of vegetation
cover through tree
Mortality

EO: Changes in canopy 
cover from optical 
data

Compaction of soils

EO: Relative proportions
of soil/vegetation
over time from optical
data

Decline in regeneration
because of poor seed 
recruitment and 
cutting

EO: Changes in lidar
profiles over time

Fragmentation of
Habitats

EO: Changes in spatial
arrangement and size  
of different habitats

ECOSYSTEM SERVICES

Declines

IMPACTS 
ON CLIMATE 

1970 6285531970 628553
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EODESM:  SUMMARY AND CONCLUSIONS

The EODESM system allows:

• Consistent classification of land covers for any site globally using the FAO 

LCCS-2 taxonomy.

• Inclusion of biophysical layers (thematic and continuous), including time-series 

(e.g., hydroperiod, snow cover, phenology) within the classification but also 

external to the classification.

• Inclusion of image-wide or land cover specific classifications (e.g., of floating or 

rooted aquatic vegetation or water turbidity)

• Detection of change in LCCS codes and also biophysical attributes.

• Evidence-based approach to change detection.

• Attribution of change to a potential cause and consequence (in development). 

• Capacity to translate LCCS to Habitat and other taxonomies.
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EODESM:  SUMMARY AND CONCLUSIONS

The EODESM system has the following advantages:

• Selection of any data layers, no matter how derived and 

including knowledge, into the classification.

• Inclusion of local, european and/or global layers

• Applicable at any scale

• Can be replicated with in situ data

• Mobile App (based on Open Data Kit)

• Able to ingest all forms of earth observation and other 

geographical (spatial) data.

• Simple to use, understand and implement

• Is informative, utilizes ecological knowledge, and allows for 

targeted applications.

• Open source software (Python, RSGISLib, KEA, EODESM, ARCSI)

• Well suited for protected area classification (and of surrounding 

areas)



 SCERIN-5 Capacity Building Workshop – ECOPOTENTIAL approach in the SCERIN |20–23.06.17, Pecs 31 |  imanakos@iti.gr | EU H2020 funding
GA No 641762

Near Real Time Ground Data Collection
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Stores individual LCCS codes 

A3.A10.B2.C1.D1.E1.F1.F9.G7

Trees closed canopy (>70-60 %) tall (14-30 m) 
continuous broadleaved evergreen with 2nd layer 
supporting open canopy 7-3 m in height. 

Capacity to record additional attributes

Plant species
pH
Soil moisture
Water turbidity

Near Real Time Ground Data Recording (30’’)
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Centralized and Near Real Time Storage

Data stored immediately or following access to phone network

Classifications relevant for any region and at multiple scales
- MODIS 1 km or Drone 10 cm data

Globally 
Applicable
Taxonomy
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Supports Automated Detection of Change with Alerts

(Based on Weighted Evidence of LCCS and biophysical change) 

Deforestation
Height change: Tall (trees) to 
short (shrubs, graminoids) or 

bare; Decrease in biomass 
between 2003-2012

Regrowth
Height change: Short (shrubs and 

trees) to tall (trees); Increase in 
biomass between 2003-2012 

CHANGES 
MAPPED 

BASED ON 
EVIDENCE
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ECOPOTENTIAL: the biggest science platform on the 

topic for collaboration in Europe today

47 prestigious partners across Europe and beyond, across disciplines,
work together for the next 2 years on

‘Improving Future Ecosystem Benefits through Earth Observation’

Meet us / Join us @ 
http://ecopotential-project.eu/
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SCERIN & GEO ECO ? 

GEO ECO is a GEOBON initiative

Contributors may benefit of 

- an already established scientific approach that will be shared among many protected 

areas around Europe, possibly becoming a benchmark if not a standard, 

- an opportunity to gain visibility at (at least) European level

- an opportunity for networking

Contributors have to dedicate time and researchers’ effort, because ECOPOTENTIAL partners 

don’t have additional resources to work on other protected areas.

Based on these existing perspectives and results, the GEO ECO Initiative (GEO Global 

Ecosystem Initiative) intends 

- to build upon available results and extend them to a global scale, 

- identifying Protected Areas of international relevance where the same methodology 

used in ECOPOTENTIAL can be applied. 

- to support the efforts of extending and improving the Ecological Land Units, Ecological 

Marine Units, and Ecological Freshwater Units maps currently in development, and 

fostering other research initiatives of the same kind.

https://www.earthobservations.org/activity.php?id=47
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SCERIN meets ECOPOTENTIAL

ioannis Manakos, CERTH-ITI
imanakos@iti.gr

With my thanks and appreciation 
to Garik, Petya, Jana

and GOFC-GOLD and START for 
providing us this opportunity

At your disposal for questions/ 
clarifications

ECOPOTENTIAL is funded by the European 
Union’s Horizon 2020 research and 
innovation programme under grant 

agreement No 641762.


