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L&) The ECOPOTENTIAL partners: 48 partners
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ECOPOTENTIAL in a nutshell =
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Make the best use of Earth Observations

to characterize the state and changes of ecosystems
and improve management and conservation

in Protected Areas and beyond

Danube Delta

26 Protected Areas



{&e ECOPOTENTIAL in a nutshell

Media
Gp.erﬂ ICUS Services

Europe's eyes on Earth

Looking at our planet 3z

Cpernlcus c£O GROUP ON

Europe’s eyes on Earth EARTH OBSERVATIONS Jtions catalogs =
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[C] ECOPOTENTIAL Catalogue

[C] ECOPotential VLab

Generate EO data products

Make data open and available
through GEO/GEOSS
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A system approach to nature conservation
in times of rapid change

Nature
managers:

Scientists:

monitoring identification of

’

modelling and practical needs and
prediction, implementation

identification of of concrete action

possible actions

Policy makers:
Identification and
implementation of
strategies at local

and European level

Citizens
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COPOITEN NAL conceptual framework -

Funded by the

ECOSYSTEM’S CONCEPT

BUOCOEPA
B.U.Bepuaackuii

Geosphere

Biosphere



I &0 The ECOPOTENTIAL conceptual framework
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ECOSYSTEMS GLOBAL TRENDS
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I The ECOPOTENTIAL conceptual framework
ECOSYSTEMS ESSENTIAL VARIABLES
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Essential Variables are a minimal set of variables that describe a system’s
condition and trends by providing reliable, traceable, observation-based evidence
for addressing specific questions and applications, including monitoring

ESSENTIAL CLIMATE ESSENTIAL OCEAN ESSENTIAL BIODIVERSITY - @ oot coogen
VARIABLES (ECVs) VARIABLES (EOVs) VARIABLES (EBVs) v neny
Atmospheric Temperature  Phytoplankton biomass Species distribution
Atmospheric Precipitation Chlorophyll-a Ecosystem extent
("‘) (ot-) (---)

Objective: Develop and implement a sound process to identify,

select, calculate and validate the Essential Variables

@ insm 9 . Owwm

Guerra et al. GECCO (2019)
7 VARIABLES USED ACROSS STUDIES

AND SCALES IN ECOPOTENTIAL
Locally relevant

Ecosystemstructure

Ecosystem extent (identified and used at PAs) )
Ecosystem function &O B@ N
Species populations Globally consistent

Species distribution (used across scales)
Atmospheric air temperature VERSION 1.3~ AUGUST 2017

Atmos p h e ric p reci pitati On GROUF ON EARTH OBSERVATIONS MODIVERSITY DESERVATION NETWORE

Implementation Plan




I The ECOPOTENTIAL conceptual framework
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CREATING KNOWLEDGE FOR
INFORMED NATURE MANAGEMENT

lttps: [/vlab.geodab.org/



onceptual rramework

The ECOPOTENTIAL Roa

Sharing
Policy

Il Modelling

Remote
sensing data
and products
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L8] The ECOPOTENTIAL implementation
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Remote sensing products for protected areas ¢ CREAF

HED WP4 REMOTE SENSING PRODUCTS FOR STORYLINES
Dear ECOPOTENTIALIsts,

One of the aims of the Ecopotential WP is to g te Earth Ob ation (EO) praducts to support activities in several other WPs.
- To better communicate with users of EO products, we have developed a first form to inform you which data we can provide and to collect other requirements from you. This survey will give you an averview of WP4 capabilities and will also help us
wmn“mmsmmmnumwmumuwthmumumm

T R e Rntnd by
= tgeen imem

et for 01 nak: of st of storyline arehuhedh.hmmmdm&-mMIWMImMMummmMMmﬂ-
mm&b«wm Weulmbtﬁemﬂn‘umunﬂn&kmﬂﬂmmm%ﬂmw
Thank you very much for your collaboration!

Please, select one Storyline: | v

Protected Area involved: Bounding box of the PA (Lat/Long WGS84/15 km buffer): 0

In case you need Very High Resolution data (less than 10 m spatial resolution), please go to row 192.

Please, select the Variable you need to work with:| | If other variable, specify: | |
Select the Specific Product:| 1 if other product, specify: | |
Spatial and temporal resolution available:| | if others, specify: | |
0 Period: from | | to [ l Specify months (mar to oct, only feb...): | |
If for this product a subset of the whole PA is needed, please Min Lat:| | Min Long: :]
specify a new bounding box (Lat/Long WGS84): Maxtat:lT ] max Long: :
if a new bounding box is requested, please send a .shp file to cristina.domingo@uab.cat togehter with this survey

Priority: If Critical, please justify why:{

| Remote
- sensing data

More than 300 remote sensing products s
\

generated and available




I'he ECOFOITENTIAL implementation: DEIIVIS -
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In- field
Data

-~ Access to reliable and well documented ==
data is needed for open science and o
\, reproducnble results.
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deims.or



https://deims.org/

I'ne ECOPOITENTIAL implementation: MODELLING

Earth observation driven models for ecosystems knowledge-informed management

\

Where: What:
Protected areas in Ecosystem

Europe and beyond - , Ecosystem services
’ Changes

Future Projections

For whom:

Scientific community
PA managers

Policy makers

How:
Correlative
Process-based
Conceptual

Modelling

Scale: from local/regional to global
Transferability: from low to high
Openness: models available on the ECOPOTENTIAL VLab
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ne ECOPOITEN AL Implementation: EPAS -
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Working with the ECOPOTENTIAL Protected Areas
- co-designing research threads with PA staff for:

Analysing the current state of Protected Areas and
ESS from In situ and Remote Sensing

i

Detecting ongoing changes in the ecosystems and
the environment l

|

' Modelling future projections on the state of the ,
ecosystems 4
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Research strategy co-designed by scientists and PA staft:

Focus on given Protected Area(s): identify the ecosystem
conservation issues and ecosystem services, functions and
processes, the threats and the management policy issues.

Co-design a research plan to:
Address the conservation issues
Identify and retrieve the data needed (In Situ/ RS)
Identify and develop the ecological models

PA management engagement to develop conservation and
management policy options.

. . T
-
- =

—

. ‘:'-‘-‘P - », g B~




The use of Sentinel for
conservation and environmental
monitoring provide us new way of
working

[Antonis Tsakirakis, Samaria National Park

Working witn: A

he use of Sentinel data has
Mimproved the control and
management of high altitude
grasslands providing plenty of
information for remote areas

Ramona Viterbi, Gran Paradiso national Park

“The EODESM system provides
timely information on wetland
conditions and dynamics that
determine the distribution of flora

land fauna species. This can assist

in efforts to ensure planning of
conservation management”

Ricardo Diaz-Delgado (EBD Doiiana ) and Loic

Willm (Camargue ).
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OTENTIAL resuits, products and impacts
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e Providing a Virtual Laboratory Platform for data, products,
services, models and information generated by the

i project, as a contribution to GEO/GEOSS G

« Creating new opportunities for SMEs in the f|eId of
monitoring and application of Earth observations to
ecosystem study, conservation and management.
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Figure 3. (a) Raster presenting the total number of abrupt changes detected from 01/01/2017 to 23/12/2016, (b) Raster
presenting the time of biggest change from 2007 to 2016.

Multiple changes detected in the phenological cycles within the marshes of Dofnana
National Park, Spain (2007 — 2016)



Climate Indicators

ECOPOTENTIAL results: Climate analysis in
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Vivaldo et al.
in preparation (2019)
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, ECOPOTENTIAL results: Climate analysis in PAs -
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Global climate model

o @

} i P B R
Regional climate model The standard prediction chain for climate
- change impacts has been used.

The output of a global climate/land-use
change model, at coarse spatial scale, is
downscaled through regional climate models
and a further statistical or stochastic
downscaling method.

i-t (a) ™ t't

E.‘: E®

& The downscaled climate and environmental
% - e ,.:"“‘ - - “

s i A variables are then used to drive surface
Statistical/stochastic downscaling

ecosystem models at small spatial scale.

ECoEtem responsaii.-




I ECOPOTENTIAL results: Climate analysis in PAs
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Stabllnzatlon (ch45) & 2050 #3 Current emission trend (RCP 8.5)
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©

To;; Consiglo Nazioncle
Valot dele Ricerche

Impact of climate change
on Mediterranean wetlands

Lefebvre et al., 2019
https://doi.org/10.1016/j.scitotenv.
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State of emergent marshes :

- Good - Shift to open marsh
Siightty degraded [l Shift 1o temporary ponds

[ +igniy degraced [} st 1o drylands

2019.07.263

Expected habitat change of semi-permanent marshes under the greenhouse emission
scenarios RCP 4.5 (stabilization) and RCP 8.5 (steady increase) for the years 2050 and 2100.


https://doi.org/10.1016/j.scitotenv.2019.07.263

ECOPOTENTIAL results: Data Mining
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Donana

Land-cover  classification of
Donana National Park from
October 2009 to August 2010.
Legend: a) Bare soil, (b) Very
sparse vegetation, (c) Marshland,
(d) Deep water such as Ocean, |
Sediment, (f) Forest, (g) Bushes,
(h) Mid-level water, (i) Shallow
water.
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ECOPOTENTIAL results: fire

Use of European datasets: ( ]
EFFIS, CRU TS for SPEI Consho Nazonde : [

Use of national inventories B |
Use of Remote sensing products =
=

4 A .

D, QN ; }‘f,\% 7 o

‘ ) | ot Y AR rz-

A RUSE S S
Marco Turco et al., Scientific Reports 2017 ) RN

Nature Communications 2018a, 2018b

o
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MAIN RESULTS:
Summer burned area is highly dependent on same-summer drought conditions
and delayed precipitation conditions

~ ® With a global temperature rise > 1.5 °C above pre-industrial, estimated summer
“ burned area in the Mediterranean can double

- e Empirical fire-climate models allow improving seasonal prediction of summer
“ burned area




ECOPOTENTIAL results: climate forcing analysis from RS

Spatial and seasonal distributions of
European vegetation growth limiting factors

Relationships between LST and NDVI
in different seasons and for
different biomes

Figure 3 MARCH-AUGUST

Karnieli et al.
in preparation (2019)




I ECOPOTENTIAL results: Ecosystem services
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Example: Curonian Lagoon (LT): how climate changes

alter the ecosystem services of a Baltic coastal lagoon? KLAIPEDA

UNIVERSITY

RCM4.5
RCM8.5

HEC—

- ‘ Habitat
suitability

projections

=iy == N
> e , ‘ Commercial fish stocks
N ol DR e

o projections

SWAT

%E‘“ﬂwﬂ

iynamlc Flnlte Element Modei‘ Conservation goal.
Monitoring and predicting
cyanobacteria blooms

R

by Razinkovas et al. (KU)



I ECOPOTENTIAL results:

Potential of ecosystem to produce services

Provisioning services

Example: Danube Delta (RO): Assessing the impact of
aquatic ecosystems provisioning services on tourism

Cultural services

Ecosystem services
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Producti

Crops

Energy (Biomass)
Fodder
Livestock

Fiber

Timber

Wood Fuel
Capture Fisheries
Aquaculture
Wild Foods

_ Biochemicals /

Medicine
Freshwater
Mineral resources
Abiotic energy
sources

Recreation &
Tourism
Landscape
aesthetics, amenity
and inspiration
Knowledge systems
Religious and
spiritual experiences
Cultural heritage &
cultural diversity
Natural Heritage &
natural diversity
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10 ECOPOTENTIAL results: Integration of data sources

Example: Protecting marine mammals in crowded waters WUi30

université de bretagne
sccidentale

The PELAGOS Cetacean Sanctuary in the Mediterranean Sea

Sighting records of 3 species of whales

inside the Pelagos Sanctuary.
(Balaenoptera physalus),

(Physeter macrocephalus) and L - I G
(Ziphius > ’3
cavirostris) in the Pelagos Sanctuary.
Sources Satellite Imagery N =
0O -6

mm‘:ﬂ.?:m.nﬁu&_

208017 160649

Pelagos
Sanctuary

Social Media

Future: 2050

wanacay 7,
-1l

Ecological Modelling
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Essential Variables across Storylines, space and time “"""

Guerra et al. GECCO (2019)
A bottom-up approach for the identification of Essential Variables
Conservation managers identify locally important variables
Four steps:

1. describe and identify the major system components, functions and
processes,

2. Develop models to quantitatively address these system elements

3. Identify the set of variables that summarize observations

. .. o . N Essential Number  Number of Number of EBV, ECV or EOV
4. Prioritize which observations must Variable(s) of cases cases Coarse  storylines
PAs scale D2.2
be collected
. . . . ECOSYSTEM 4 5 14 EBV class
considering both in-situ and STRUCTURE
. . Ecosystem 2 1 7 EBV
remote monitoring extent
. ECOSYSTEM 6 2 10 EBV class
and the practitioners’ own needs. FUNCTION
SPECIES 3 1 11 EBV class
POPULATIONS
Species 1 1 7 EBV
distribution
Air temperature 2 1 5 ECV

Precipitation 2 2 10 ECV
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Home Discovery Documentation v Network About ~ Login

Quick Search Welcome to DEIMS-SDR
-ter

DEIMS-SDR provides information on:

32 study areas addressed in ECOPOTENTIAL including all
protected areas

101 data products (including observation campaigns)
128 datasets

1.028 long term monitoring sites

are documented on DEIMS-SDR, including
101 data products, 529 datasets,

55 member networks and 953 persons.
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$®] ECOPOTENTIAL Products: u DATA in the GEOSS portal
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https://www.geoportal.org/
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| Remote
- sensing data
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PA from space is a web map server
showing and delivering all data and
metadata produced within.the project.
This service is compliant with the Open
Geospatial Consortium standards and
allows visual analysis.

http://maps.ecopotential-project.eu/



PA general datasets
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Site type
International

Protected Area Location

Marine Protected Area
Large Marine Ecozystem (LME

£ National park

4y Natura 2000 site
World heritage

| ea':‘s;*"" reserve
‘Bayerischer Wald datasets
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ECOPOTENTIAL Products: PROTEC

PROTECTED AREAS from SPACE

ECOPotential view
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Remote
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~ and products

User can go directly to the Protected
Area of interest by using the selector



1&®] ECOPOTENTIAL products: EODESM

Funded by the
European Union

The Earth Observation Data for Ecosystem Monitoring =

1872 | PRIFYSGOL Ur:J§W
essilab.wixsite.com/eodesm ¥ ABERYSTWYTH e

16" Aug 2019 6t Sep 2019

] Terrestrial vegetation
&7, il = Aquatic vegetation
Remote S . o> %" B Not vegetated
selﬁlﬁ" data &= e = [ |water |

Change B vioderate damage

¥ Dngh -

B conversion to bare (land) |
4 || inundation of aguatic vegetation

E Eorest (varraus) ifik 3@ || Inundation of 1and

Herbaceous (mcluﬂ?ng,ag-rrcuiture)
Snow and ice Land cover classifications, Bahamas, a) prior

I:' Bare (varlous) to and b) following Hurricane Dorian and c)
D Water. - 5 change. All classifications were generated
e from Sentinel-2 data within the VL.
d) Comparable mapping of most damage,

EODESM is designed to generate land cover and NASA's Earth Sclonce Disasters Program
evidence-based change maps by simply combining
environmental variables retrieved primarily from EO data.



https://essilab.wixsite.com/eodesm

COPOITENTIAL products: EODESIM

LILL

€D

Funded by the

/The Earth Observation Data for Ecosystem Monitoring (EODESM) system A
allows direct classification and change detection for any location in
worldwide by combining Sentinel-2 data from any two dates from the

. Sentinel hub. 5

https://essilab.wixsite.com/eodesm 1872 PRIFYSGOL
9 ABERYSTWYTH
— —_ UNIVERSITY

MODE LS land cover is classified according to the Food

and Agricultural Organisation’s (FAO’s) Land
| | Cover Classification System (LCCS2) taxonom

Py JJ

B= P N EODESM is available through the

- ™ ECOPOTENTIAL Virtual Laboratory.
\' 41 . / \
Outputs ’/’/-f:'—t:\“ L .,. EVCC‘SVVSjUA SERVICES
,.‘\in_isl/ //\
Remote

* Designed for use by a wide range of users
* Entirely open source and freely available

sensing data
and products


https://essilab.wixsite.com/eodesm

ECOPOTENTIAL products: EODESM -

Funded by the
European Union

EODESM: end users can run EODESM through the Vlab
and visualize the output.

https://essilab.wixsite.com/eodesm
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sensing data
and products



https://essilab.wixsite.com/eodesm

ECOPOTENTIAL products: use of DATACUBES

- Funded by the
T . European Union

Swiss, Greek and Catalan data cubes
empowered by ECOPOTENTIAL and
empowering ECOPOTENTIAL

a8 UNIVERSITE
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SatCat 2. 0

A 3.
P CERTH
78 - N
Eatalan Data Cupe Nl
RIS W) o ol :
Data Cubes offer: —
+ Ease of use and access -‘
* Multiple dataset mleroper
* Use of "Analysis Ready" O} O concrenee
* A Shiftin Paradigm from
018 el Y
oo/ B
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protected areas. ‘ b 7
o 1 805
More information about the GDC oo
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Log In i s 7

sensing data
and products
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I* ECOPOTENTIAL products: Models

Process-based, conceptual, correlative, Bayesian Networks..  @roeeontmen
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I ECOPOTENTIAL products: Models

Example: INSTAR European Union
An agent-based model for forecasting forest pests
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INSTAR: An Agent-Based Model that
integrates existing knowledge to simulate
the population dynamics of a forest pest
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ECOPOTENTIAL products: On-line data services

0 ',;\\ CERTH

HELLAS

uhttps://vlab.geodab.org/

Selected models and other
model supportive workflows
were transformed into
operational online data
services and integrated into
the ECOPOTENTIAL Virtual
Laboratory (VL). Services
may be utilized either stand-
alone or as workflow
components to generate
input for further models or
decision support chains.

Calculates phen°|°9YMetr‘lcs
phenology = -
metrics

Days of greenup
0-19

20-38
39-58

151-365
PhenologyChanges
Detects changes in

vegetation
phenology cycle

Year and date of
greatest change

59-78 \" S
I 13%53;5 & Assessment of

136150 ‘ vegetative cycles data
through time

Automated execution of models
or modules by the users is
enabled by the ECOPOTENTIAL
Virtual Lab.

Users may input existing or new
data and activate the online
services.

Products can be downloaded in
commonly used formats.

Modelling

Generate
inundation
maps with

Landsat

No of abrupt

Improved
speckle

WaterMasks & LASTTEBD

Sentinel-2/

non-inundate:

changes Speckle Removal

Funded by the
European Union

LandMetrics Calculate landscape
fragmentation
metrics

mpact of human
activities and
topography on

species distribution

PLAND [
(per object )

MountainMetapop

Impact of landscape
topography on
species distribution

HydroMap & LAST-EBD
Estimate hydroperiod

assessment of the
hydrological cycle

Calculate aquifer
recharge & surface
runoff

2007.001 — 2008.365
2009.001 —2010.365

2011.001 —2012.365
2013.001 —2014.365
2015.001 —2016.365

suppression
of SAR images
to be used as
input data




I ECOPOTENTIAL products: Virtual Laboratory Platform

All data, images, products and models are made available through the VLAB @

* The VLAB is interoperable with GEOSS allowing

Consiglo Nozioncle

users to access datasets and publish products dele Ricerche
\ N\ - J/'—“ N
Lipgeh ) ( ot L\\)
- ﬂmwledge bases . ANy teadue 20 /
] AR

= A"‘ EO products EOQ Infrastructure

’gwtam ?‘ f‘---..... *
“" = @ GitHub b

Qm 2 ., Datasets
Long-term .’,
preservation ~ ®,
archives %y
. ‘ N Workflows
||
l VLab ." Source code
Portal and
i apps
2 Remote
4 BUE processing
\ . )‘7\ services
. "“ . 4],‘ . 5 ”)?‘
Sharing = &gg % '?J
/ o. > m LS b . I
i - (by Mazzetti et al.)
VLab App Developer VLab End User

The VLAB allows end-users like decision-makers and

ltt p S: / / Vla b . geo d a b . O rg / . protected area managers to visualize data and run

models through apps and a portal.




I ECOPOTENTIAL products: Virtual Laboratory Platform

The ECOPOTENTIAL Virtual Laboratory (VL) is a virtual
environment supporting
the ecosystem community-of-practice

@©

Consiglo Nozioncle
dele Ricerche

From Science to Society
Allowing science-based decision-making

From Ecosystem Community to policy-makers

Generating knowledge targeted to policymakers
(e.g. PA managers)

13 CLIMATE
ACTION
1 SUSTAINABLE CITIES 1 LIFE
AND COMMUNITIES 2 BELOW WATER

From Data to Knowledge
Generating Essential Variables, Indicators

and Indices

Knowledge y -
From Open Data to Open Science e A \
Sharing knowledge, procedures, algorithmes for re-usability, e el Sharing ‘

Reproducibility

(P. Blonda, CNR, 3™ STI forum- New York, 2018) _
l u Itps://vlab.geodab.org/




ECOPOTENTIAL products: Citizen science apps

Apps for participatory mapping:
ESS mapping in PAs

Funded by the
European Union

ﬁ HELMHOLTZ

https://www.ufz.de/index.php?en=40618

joerg.priess@Qufz.de

MapNat lets you map nature’s services you are currently
using, covering a wide variety of uses and activities such as
picnicking, biking, bird watching, but also addressing
environmental problems like insect pests, smelly rivers or
landslides. Map your favourite uses and activities and share
them with others. Using the map display of MapNat, you may
Identify spots or regions providing nature’s services or
attractions you are interested in, while your mapping is
supporting other users and contributing to increase the
scientific knowledge. MapNat is developed by UFZ - Germany
and NINA - Norway for UFZ.

iNoge | omi
E=Jexperience landscape beauty

coastal areas ¢

Car, SUV (.

important S0 Estonia_

monthly g

o Lietuva"_

- Lithuania -
Polska \ ml

R

CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ

i  Sharing


https://www.ufz.de/index.php?en=40618
mailto:joerg.priess@ufz.de

ECOPOTENTIAL products: decision support tools
+CSIC ETH:zirich

gBay: a toolbox for decision support
gBay
gBay is an online toolbox that allows to link e e s

Bayesian Network models with geodata
Link: wiki.gbay.ethz.ch

c 8@ hitps//gbay.ethz.ch




ECOPOTENTIAL PRODUCTS: Participatory management

) Deltares
Serious games for natural resources management >
|

Measures selection menu




4&e@) Policy recommendations at the EU'Parliament

Funded by the
Furopean Union

UN &.
envnronmen

United Nations
Environment Programme

-
Communicate ECOPOTENTIAL research results to decision-makers
Provide PA managers with RS maps on a regular basis
Community of Practice: lessons learned & needs of PA managers

~» PA managers are experts in their field = inlcude their knowhow
*into the design of projects from the very beginning

Advocate for a central support office/ authority with a legal
mandate for EO - link between the PA's and the political level
(e.g. EC)

Earth Observation for
Environmental Management

Science for post 2020 Environmental targets:
Insights from Earth Observation of Protected Areas



LEE&®]  The ECOPOTENTIAL legacy

Funded by the
Creating knowledge and products for other Protected Areas European Union

http:// natura2000|.eéa.éurbp'a.e'u/“»

o
I o -25%
B 26%-5%
B 5% - 10%
P 10.9% - 15%
P 151% - 20%
B 2015 - 30%
B 30.1% - 40%
B 0.1% - 50%
B so.0% - 60%

(Protected Areas surface %)



LEE&®]  The ECOPOTENTIAL legacy

Delivering the knowledge and products’ use to other projects

Li?éy:\fg)’f(:h

v
A elLTERRI

Funded by the
European Union

Ees:s"eNﬂAL

The €D Global Ecosystem Initiative

GEOSS

EuroGEOSS
A EUROPEAN APPROACH TO GEOSS

GEO GNOME

CEO B&N
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Earth Observation for
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Insights from Earth Observation of Protected Areas
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Thursday, 27 September 2018
09:00-11:00
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Protected areas staff and managers
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