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mySPACE: Drivers of change and ecosystem
responses in European Protected Areas (PA)

Pilot partners: CNR (lead), CREAF, DELTARES, UBT, CERTH, BGU (associate
partner)

User community: Protected Area Management
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agriculture health energy ecosystem water disasters climate

The myEcosystem showcase

mySPACE

The showcase myECOSYSTEM will serve focal user groups such as research, ‘
environmental assessment, reporting and management by offering J
seamless access to consistently scaled environmental information from

various sources at benchmark sites.

ecosystem

Showcase Leader:
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mySPACE: Drivers of change and ecosystem
responses in European Protected Areas (PA)

Pilot partners: CNR (lead), CREAF, DELTARES, UBT, CERTH, BGU (associate
partner)

User community: Protected Area Management

Objectives
* Secure ecosystem benefits under increasingly anthropogenic pressures

* Encompass effective monitoring (combined Remote sensing RS and
insitu) and modelling of the trends and states of the ecosystem and its
services

* Provide Remote Sensing based information for the management of
selected Protected Areas and environmental assessment in benchmark
ecosystems

* Integrate the remote sensing maps and in-situ data of mySITE to produce
consistent spatial and temporal variables, e.g. relevant to the extractions
of EBV in pilot myVARIABLE

* Provide access to spatially continuous and value-added EO products
relevant to users
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Integrate the remote sensing maps and in-situ data of mySITE to produce consistent spatial and
temporal variables, e.g. relevant to the extractions of EBV in pilot myVARIABLE
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e.shape myS PAC E

Provide access to spatially continuous and value-added EO products
relevant to users.

By sharing workflows

and ready-to-use By sharing EO-based products

algorithms by means of within the Ecosense portal
Viab
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mySPACE - Virtual Earth Laboratory (VLab)

The Virtual Earth Laboratory addresses the needs of scientists and modelers facilitating the generation of
knowledge for evidence-based decision-making. It provides functionalities for:

* Harmonized discovery of and access to heterogeneous resources from multiple systems

* Publication of scientific workflows developed on heterogenous programming environments
* Run of scientific workflows developed on heterogenous programming environments

* Publication of workflow results

The VLab version used in e- \

shape is the one developed F_<\~4 Earth Observation
under a legacy of joint projects P @ e cﬁpmd—m ’/ E[ g
s R
3 . o 4
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https://vlab.geodab.org/

mySPACE - Virtual Earth Laboratory (VLab)

Vlab is an open source cloud based platform that makes data and models interoperable through
data brokering and software containerization technologies

Vlab has also been successfully tested to run on DIAS platforms, such as Sobloo, ONDA and
Creodias, facilitating the access to Copernicus data.

/ 0 Data and Information Access
a Services (DIAS)

THE DIAS & WHERE TO REACH THEM

https://vlab.geodab.org/ < CRE @ DIAS SOb'CD
WWW.CREODIAS.EU WWW.SOBLOO.EU
§ T )
G Mundi ! &)

\ WWW.MUNDIWEBSERVICES.COM O N D A WWW.WEKEO.EU

WWW.ONDA-DIAS.EU



https://vlab.geodab.org/

New Experiment Wizard

Select Workflow

©

* Experiment Name

* Experiment Description

Water Masks  Hydroperiod
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Deltares

mySPACE — Gross Primary Productivity

GPP is the total amount of carbon or energy captured by plants. PP is a process that underpins most of the
ecosystem functions essential for the understanding of the global carbon cycle - GPP is an EBV useful to
understand whether the areas are fulfilling their ecosystem role
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mySPACE — Gross Primary Productivity

Donana National Park

GPP maps generated for all the available Sentinel-2
cloud-free data for the pilot sites:

* Torgnon (ltaly), grassland

* Montado (Portugal), woodland

* Dofana (Spain), wetland

» Svartberget (Sweden), evergreen forest

* Hyytiala (Finland), forest

* Wustebach (Germany), forest and grassland

* Harz Central Lowland (Germany), deciduous forest

GPP (gCm2month)

[
50
Spinosa, Anna, Mario Alberto Fuentes-Monjaraz, and Ghada EI g 13
Serafy. "Assessing the Use of Sentinel-2 Data for Spatio-

Temporal Upscaling of Flux Tower Gross Primary Productivity
Measurements." Remote Sensing 15, no. 3 (2023): 562.
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Deltares

mySPACE — Gross Primary Productivity

The workflow is available in VLab and GitHub

eshape-GPP-Germany

Developer e-shape PP
Organization Deltares
Description Monthly Gross Primary Productivity (GPP) estimated across the Harz Lowland Germany National park deciduous forest with a mixed of beech trees. The result are based on an empirical model

which linearly correlate the Land Surface Water Index (LSWI) derived from Sentinel-2 images and in situ measurements of shortwave incoming radiation.

EV

Configuration fie
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eshape-GPP- .
Germany In Situ

GPP
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Images & VIs

Unsupervised

Spinosa, Anna, Mario Alberto Fuentes-Monjaraz, and Ghada EI classification
Serafy. "Assessing the Use of Sentinel-2 Data for Spatio-
Temporal Upscaling of Flux Tower Gross Primary Productivity
Measurements." Remote Sensing 15, no. 3 (2023): 562.
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mySPACE - Hydroperiod

Hydroperiods is defined as the number of days per year that an area of land is wet or the length of time and
portion of year a location holds water.

Hydroperiod (disturbance) is a
primary source of variation in
community structure, since it
determines, e.g., the creation of
niches for different plant species in
wetlands, or the length of time that
amphibian larvae have for
developing to the point where they
can leave the water for land, but
also the number and types of
predators to which they are
exposed.
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mySPACE - Hydroperiod _

05/09/2020 04/03/2021

Watermasks

N 4°10'E 4°30'E 4°50'E

Kerkini example

43N L 43°40'N

10/10/2020 23/05/2021
o T Annual Hydroperipod 2020-2021
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43°30'N 1 F43°30'N

43°20'N 1 F43°20'N
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(c) (d)
Non-inundated
- Inundated ! on-inundate 12/02/2021
Inundated in result, Non-inundated in result, r,_,.\
Ly )?'I

16/08/2021

but non-inundated in reference but inundated in reference

G. Kordelas, |. Manakos, G. Lefebvre, B. Poulin,
Automatic Inundation Mapping Using Sentinel-2
Data Applicable to Both Camargue and Dofiana
Biosphere Reserves, 2019, Remote Sensing ‘
Journal, 11(19), 2251, DOI: —_—

https://doi.org/10.3390/rs11192251. For more information: loannis Manakos (CERTH) imanakos@iti.gr
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e MmySPACE - Hydroperiod —

05/09/2020 04/03/2021

Hydroperiod maps generated for all the available
sentinel-2 cloud-free data for the pilot sites:

Kerkini example
* Braila (Romania) 10/10/2020 23/05/2021
* Montado (Portugal) . T Annual Hydroperipod 2020-2021

* Donana (Spain) .
* Murgia Alta (Italy)

* Kekrini (Greece)

* Tereno Harz (Germany)
* Wadden Sea (Netherlands) 14/11/2020 27/07/2021
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Find Hydroperiod products (please look at):
https://ecosense.biosense.rs/#/home or P
https://b2share.eudat.eu/records/?q=hydroperiod&sort=-&page=1&size=10

For more information: loannis Manakos (CERTH) imanakos@iti.gr


https://ecosense.biosense.rs/#/home
https://b2share.eudat.eu/records/?q=hydroperiod&sort=-&page=1&size=10

e mySPACE - Hydroperiod

Montado 2019-2020 Donana 2020-2021 Murgia Alta 2017-2018
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For more information: loannis Manakos (CERTH) imanakos@iti.gr



mySPACE - Phenology 4 1 CREAF

Phenology is the observation of seasonal changes in plants and animals, such as flowering, the appearance of
insects and bird migration. Changes in the rhythms of nature give scientists a lot of information about the
effects that variations in climate produce on natural ecosystems = EBV

CREAF produces specific vegetation phenology metrics to describe specific stages on the seasonal
trajectory, represented by phenological dates such green-up, maturity, senescence, the Iength of the
season. Phenology from Sentinel-2. ‘ o

Be”  Date

[ January 10th Il July 12th

[ January 28th @ July 31st

[ February 15th] August 18th

)y [ March 6th  [O September Sth
[ rMarch 24th [ September 24th
[@april 11th Il October 12th
[april 30th Il October 30th
[Emay 18th Il november 18th
[EJune sth Wl December 6th
[ june 24th Bl December 24th

Time series data: At least 1-year

Green-up Sentinel-2
\ Maturity Level2A
\ A
Senescence \ used
II"glwereG neratedBy Step 1.
\ Computing VI
Step 3: Phenology NasGeneratedBy
variables Step 2: Mask
NDVI times nor:e—‘\)ie .etaiison
“’m@o’ series argas
Aggregated Q
e(/
masked NDVI times 56"'/0/
series \N,Q'/
- sCenerateds, Masked NDVI
—_— aske

times series




mySPACE - Phenology 4 1 CREAF

A guide for using a common datacube approach to calculate phenology in Python by implementing several data
access connectors in Python, for the Data and Information Access Services (DIAS), Virtual Laboratory Platform
(VLab) and Open Data Cube is produced. It can be found in the GitHub repository
https://github.com/grumets/phenology-e-shape

: Jupyter Creating a time series ndvi Last Checkpoint: hace 3 minutos  (autosaved) .
File Edit View Insert Cell Kernel Widgets Help Kernel starting, please wait. . = Truste .
+ s« A B A ¥ MRun B C W Markdown v =

In [115]: ds
Out[115]: <xarray.Dataset> J u py e r

OPEN
DATA
CUBE

Dimensions: (time: 6, x: 419, y: 560)
Coordinates:
* time (time) datetime64[ns] 2020-81-81T10:59:17.122912 ... 2020-01-16T18:59:16.706748
*y (y) float64 4,672e+06 4.672e+06 ... 4.667e+06 4,6670+06
*x (x) float6d 4.298e+05 4.298e+05 ... 4.339e+05 4.34e+05
Data variables:
blue (time, y, x) int16 360 314 346 379 205 ... 272 290 234 247
green (time, y, x) int16 553 495 526 557 498 ... 422 436 301 208
red (time, y, x) intl6 673 582 648 617 549 ... 514 548 352 293 )
nir (time, y, x) int16 2130 2036 2166 2296 ... 2172 1604 1007 645 s p® -,
vegl (time, y, x) int16 1012 893 893 715 715 ... 983 983 1006 1006 L
veg2 (time, y, x) int16 1680 1464 1464 1356 ... 1527 1291 1291 = o
veg3 (time, y, x) intl6 1884 1664 1664 1446 ... 1798 1395 1395 CRE@DI!\E
snowicecloud  (time, y, x) intl6 1765 1514 1514 1185 ... 2190 1999 1999 Sm
snowicecloud2 (time, y, x) intl6 1122 997 997 752 ... 1415 1415 1385 1385
vegd (time, y, x) int16 2116 2032 2032 1620 ... 2117 1634 1634 WRNCRE D INAS T
scl (time, y, x) int16 4444444444 .., 444445577 W SOBLO0 B
aerosol (time, y, x) int16 121 115 115 115 115 ... 224 224 224 224
water_vapour  (time, y, x) int16 1770 1858 1858 1858 ... 1743 1743 1743
Attributes: 5
Phenological product generation from Sentinel 2 ; :';.
Developer Grumets .
CREAF
C oad Sentinel-2 data for an area r ime rang\ \Cal ion index (NDVI). - Gen onal time H mlhlnt:l! ) s

AT A T WA S LS D0 ':: N D A WAWTWEREC EL

A DDA DIRS T



https://github.com/grumets/phenology-e-shape

O
mySPACE - Land Cover Changes

delle Ricerche

Grassland Layer at time t1 . I D L

Cross Correlation Analysis
CCA

Changesin grassland layer

Sentinel-2image attime t2

Tarantino, C.; Adamo, M, Lucas, R; Blonda P. Detection
of changes in semi-natural grasslands by cross
correlation analysis with WorldView-2 images and
new Landsat 8 data. Remote Sens. Environ. 2016, 175,
65-72.
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MYSPACE- Snow Cover Extent col i

Sen2Cor

Sentinel-2 L2A |

Normalized Difference Snow Index Snow & clouds mask
+Red band
o I No snow
D =1 Snow
O Clouds and

cloud shadows

Frmask (clouds mask) Snow Cover

Richiardi, C,; Blonda, P,; Rana, F.M,; Santoro, M;; Tarantino, C;
Vicario, S; Adamo, M. A Revised Snow Cover Algorithm to
Improve Discrimination between Snow and Clouds: A Case

Study in Gran Paradiso National Park. Remote Sens. 2021, 13, Ij m
1957. https://doi.org/10.3390/rs13101957 — uatira




e mySPACE- Snow Cover Duration ©

Consiglio Nazionale
delle Ricerche

5060000

' A

() / Elevation, Slope, / (b) — 2020-2021 I
‘s MOD10A1 Aspect, Longitude, i

/ Latitude, DOY, Year / | cT<10% ‘

(c)

Random forest
training 1

7/ Random forest 1 //

T
5050000

T
5040000

(d)

(@) Gap-filled Random forest
| "\ Mop10A1 ( ) | training 2 e S .
| Step1 % g
‘ 0 2,5 "5k 100
| | WGS 84 UTM 32 N 0
Input /
‘ ﬁ/ Rendony forest2 / 350000 360000 370000 380000 390000
| t
the map represents how many days there was
—— snow in every point
Daily High Resolution
< Snow Cover maps ) )
Step 2 » Generated from series of snowcover masks
> Each snow cover duration starts from 01 September of each
Richiardi, C, Siniscalco, C.; Adamo, M. Comparison of Three year and ends on 31 AUgUSt of the next year

Different Random Forest Approaches to Retrieve Daily High-

Resolution Snow Cover Maps from MODIS and Sentinel-2 in a » Random forest used to fill gaps in Sentinel-2 time series
Mountain Area, Gran Paradiso National Park (NW Alps). - .
Remote Sens. 2023, 15, 343. https://doi.org/10.3390/rs15020343 > Additional inputs: DTM, MOD10




CERTH

CENTRE

m s o
ShVanis; : P d o
VSPACE - @ ~#¥MESELT )E

powered by ,;K"&;LTER

Issue: Some of the DEIMS pilot sites do not provide a specific polygon or the polygon is too large to be analyzed

Purpose: To define the most appropriate polygon for image analysis of a requested area

Workflow:

ase A

ation is declared only by
bordinates

teps:

bolygon(s) of the closest Natura
e centroid point.

nimum circle that includes the
e selected Natura 2000 site.

btio: R = circle diameter / polygon

the percentage to expand the
selected polygon(s) for processing
buffer accordingly), so that co-
rors and neighboring influences
to account.

ffered polyline of the polygon to
he minimum parallelogram. The
ill then encapsulate exactly the
0 be processed.

bther the finally delineated
fits ~ within a  Sentinel-2
le, and if this not the case, then
5 the size of the parallelogram
e, which holds the bigger extent
in.

Case B:

Pilot sites’ location is delineated by
numerous small polygons spread across
a wider area

Steps:

1. Create the minimum circle that includes
all polygons.

2. Calculate the ratio: R = circle diameter /
accumulative polygons perimeter.

3. IfR>1, then a parallelogram shall be
drawn around each polygon following
Case A steps 3. — 5. Where
parallelograms overlap, a bigger one
encapsulating overlapping ones shall be
created. If R< 1, then Case A steps 3. —
5. are applicable.

4. Examine whether the finally delineated
parallelogram fits within a Sentinel-2
100x100km?2 tile, and if this not the
case, then select reducing the size of
the parallelogram towards the tile,
which holds the bigger extent of the
site within.

Case C:

Pilot sites’ location is delineated by an
all-inclusive very large polygon

Steps:

Retrieve all the Natura 2000 sites polygons, which
belong to the deims polygon.

Calculate the median area of the downloaded
Natura 2000 sites polygons and maintain only those
with a surface equal or higher than the median.
Sort step’s (2) selected Natura 2000 sites according
to their land cover diversity using the Corine Land
Cover of 2018.

Select the sites based on their ranking in relation
with their land cover diversity (highest first) until
the total selected surface area exceeds the 10% of
all the designated polygons in the deims suggested
large area. Aim is to work demonstratively on the
10% surface of the Natura 2000 sites included in
the suggested by the deims all-inclusive large
polygon area.

Select the Sentinel -2 tile that contains the most of
the selected sites of step 4.

Select all the Natura 2000 sites that belong to the
selected tile and follow Case B steps 2., 3a or 3b, 4.

Case D:

For any other pilot site

Steps:

If the pilot site’s polygon belongs
to one tile, keep the whole
polygon and draw around the
minimum  parallelogram. The
parallelogram will then
encapsulate exactly the area to
be processed. Else, select the tile
that includes the bigger extent of
the site, and reduce the site’s
polygon to fit in this tile.

Find crocoTile application (please look at) :
https://elter-crocotile.datalabs.ceh.ac.uk/

For more information: loannis Manakos (CERTH) imanakos@iti.gr


https://elter-crocotile.datalabs.ceh.ac.uk/
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A crocoTlle

Example (case C)

Area: LTSER Zone Atelier Alpes — France

5 At
}/\,’51 ;e/ 2. Select the sites based on their !
oad all the Natura R Y ﬂ.-f land cover diversity (highest first) .
hs polygons, which e S _ until the total selected surface w
the deims polygon. ”*% h% area exceeds the 10% of all the - 3 §
TAYC R designated polygons in the deims - 2
suggested large area. -

5. Add 11% buffer

nd the ’
2 tile that 4. Create the minimum . to the polygons
the most " circle around the Natura age o ¥ surface and. c.reate 29,649 km
seleted »polygons and calculate the ) the minimum
. llelogram
2000 sites o - buffer by the formula: N, n para
lect only | Buffer=diameter/perimeter around the buffered
hich | area 98.876 km
which——mM8M8 | :

Find crocoTile application (please look at) :
https://elter-crocotile.datalabs.ceh.ac.uk/

For more information: loannis Manakos (CERTH) imanakos@iti.gr


https://elter-crocotile.datalabs.ceh.ac.uk/
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mySPACE - Products validation

Consiglio Nazionale
delle Ricerche

Validation performed by comparison with in situ data collected at weather station for the snow

cover, and by eddy covariance tower for GPP.

@e SCD maps were validated against in situ data collected by \
weather stations equipped with snow gauges.

The following metrics were computed: Root Mean Squared Error
(RMSE), Mean Absolute Error (MAE) and Mean Bias Error (MBE).

Snow Cover Extent

Snow Cover Duration

OA 0,93 (Days)
Macro F1- 0,91 RMSE 16,5
>Ccore MAE 14
Snow F1- 0,87

MBE 6,5
score
No Snow F1- 0,95
score

.

GPP (ng—Zd—l)

GPP products \

[gCm2day-1]
RMSE 0,63
MAE 0,52
& GPP observations
== GPP predictions
== GPP MODIS
-‘x"‘
a A\ i
[ 3
Ire %E!
af £
rd
_ N ‘s.‘r.’-.
- "'l%‘*-. L‘:‘f o ;ijfii.ii"-"‘“
Oct Nov Dec Jan Feb Mar Apr May Jun
2020 2021




el MySPACE - EO-based products — data access

eshape

EUDAT

RZoneAtelierAlpes - Snow Cover Extent - 2019/2020

by Richiardi, Chiara (CNR I1A); Adamo, Maria (CNR [1A); LTER
Naov 11, 2022

Abstract: Sentinel-2 Snow Cover Extent (SCE) for LTSERZoneAtelierAlpes e-shape site of years 2019 and 2020. “\‘\'Q,LTER
Methods: Details on methodology used can be found in this reference: https://doi.org/10.3390/rs13101957.

Technicallnfo: The final output consists of 20 m resolution raster masks in GeoTIFF format with: O, No snow; 100, Snow; 205, Cloud; 254, No Data.

Disciplines: 3.3.2 — Earth sciences — Environmental science

Keywords: EO data product ; e-shape ; mySpace ; Snow Cover Extent ; eLTER;

DO 10.23728/b2share.004548960380494f031 ba252270658ef Iy
PID:  11304/74bc7f1f-549f-4291-b091-ee23b6c0ddic | By

Cite as

Richiardi, Chiara (CNR 114), Bamp; Adamo, Maria (CNR I1A). (2022). LTSERZoneAtelierAlpes
- Snow Cover Extent - 2019/2020 [Data set]. Consiglio Nazionale delle Ricerche - Istituto
sulllnguinamentao Atmaosferico.

https://doi.org/10.23728/B2SHARE.09454896 DA99494F031 BE2SE279658EF

Copy BibTeX Iy

More citation choices

Files
Name Size
» ki LTSERZoneAtelierAlpes_SnowCoverExtent_2019_2020.zip 40.94 MB

https://b2share.eudat.eu/

Basic metadata
Open Access

License

Contact Email

Publication Date

Contributors

Resource Type

Publisher

LTER Metadata

Metadata URL

True «

CC-BY 4.0 Int.

chiara.richiardi@iia.cnr.it

November 11, 2022

Name

Type

Category

Consiglio Nazionale delle Ricerche - Istituto sull'lnquinamento Atmosferico

Maria Adamo (adamo@iia.cnr.it)

ContactPerson

Dataset

https://deims.org/79d6c1 df-570f-455f-a929-6cfe5cdcal e
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EO-based products — data visualiza

« s EcoSense

esause S
Gran Paradiso SC
Kalkalpen SC
Kerkini Lake SC
Lammi LTER SC
Wadden Sea SC
Atelier Alpes SC
Montado SC
Murgia Alta SC
Svartberget SC

Lower Rhine Valley
SC

Central German
Lowland SC

- Kerkini Hydroperiods
Kerkini 2015-2016
Kerkini 2016-2017
Kerkini 2017-2018
Kerkini 2018-2019
Kerkini 2019-2020
Kerkini 2020-2021

v EBVs

EcoSense received For suggestions and

funding from problems

please contact

dev@biosense.rs.
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Ravenna Seaside Workshop, 17 May 2022



