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Incubation period: Octi8 - JunEI A _
Map Posidonia Dceanica meudnws in the medlterruneun Sea

Quasar Science Resources participates
in the ESA Business Incubation Centre Madrid Region \?

~ QUASAR

es a . . ) fundacion .. P99 runbaciow
LITE CECRT L EVG LN R conocimiento Parque Cientifico SCIENCE RESOURCES, S.L.
Madrid Region de Madrid




. QUASAR

SCIENCE RESOURCES, S L.,

~SIMBAD

A SCIENTIFIC EXPLOITATION PLATFORM T0 PROTECT EARTH'S ECOSYSTEMS FROM SPACE

SIMBAD (SENTINEL IMAGERY MULTIBAND ANALYSIS AND DISSEMINATION 1S A
MODULE OF OUR SENTINEL DATA SEP AND PROVIDES CUSTOMIZED SENTINEL IMAGE
SERVICES. SIMBAD WAS INCUBATED BY THE ESA BIC COMUNIDAD DE MADRID REGION
IN 2018 AND WAS SPECIFICALLY DESIGNED TO MAP THE MEADOWS OF POSIDONIA
OCEANICA IN THE MEDITERRANEAN SEA. SINCE THEN, A NUMBER OF DIFFERENT
PRODUCTS HAVE BEEN, OR ARE IN THE PROCESS, OF BEING INCORPORATED INTO
SIMBAD.
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QUASAR SCIENCE RESOURCES S.L. PARTICIPATES
IN THE ESA BUSINESS INCUBATION CENTRE MADRID REGION

(i) QUASAR

~~ SEP

THE SCIENTIFIC EXPLOITATION PLATFORM (SEP) FOR
SENTINEL DATA S A QUASAR SCIENCE RESOURCES
INITIATIVE FOR THE TRANSFORMATION OF RAW SENTINEL
DATAINTO USEFUL FINAL SCIENTIFIC PRODUCTS T0 BE
USED IN DAY-TO-DAY APPLICATIONS

ENHANCE YOUR RESEARCH
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What is Posidonia aceunicu:?t

Current global knowledge about the presence of PO PO
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Mediterranean Sea

Z
- Cover area: 12,247 km2 (Spain; 1,726.99 km2)
n Proceanicapresence | pregence: 11,907 km of coast (46,000 km total coostline)
5 A gt T | (10 Presence: 12,907 km of coast
wos_ &4 The rest no data

Telesca et al. 2015
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Protecting the PO Ecosystem -
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Rs early as 1380

P. oceanica meadows loss across the Mediterranean Sea over the last 50 years
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1,240.91 km2 lost (10% lost over Mediterranean basin, 33.6%

P. oceanica regression

N
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considering areas with historial data)

495.85 km2 lost in Spain (29% lost over lost 20 years, up to 50% lost
in some oreas, small increase in Valencio region)
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Habitats Directive

The Directive 92/43/EEC of the European Council of 21 Moy 1992 oims ot the conservation
of naturol hobitats and wild fauna and flora (“Posidonio Meadows”, priority habitat 1120)

Water Framework Directive uis/zo2y2027)

The 2000/60/EC Directive of the European Porlioment ond of the Council of 23 October 2000
Includes, the protection of coostol waters. Posidonio meodows is one of the elements of biologicol
quality recommended in the Mediterranean

European Regulation Concerning Fishery

Regulaotion (EC) n” 1967/2006 of the European Council of 21 December 2006 (2012)
Deals with the physical pressures likely to impact this sensitive ond specific habitat (Art. 4)

European Level

Marine Strategy Framework Directive

The Marine Strategy Framework Directive - 2008/56/EC (MSFD), ndopted by the Parliament and

the Council of the EU on |7 June 2008, provided a fromework for the Member States on how to

toke ol necessary measures to achieve or mointain o Good Environmentol Status (GES) of Europeon
Seas by 2020 at lotest (review by mid-2023)

It is under this directive that the pressures generated by anchorage ond anchorage
activities can be token into account by the Member States

Barcelona Convention
In 1995, the Barcelona Convention become the “Convention on the Protection of the Marine
Environment ond the Coostline of the Mediterronean”

In 1999, the Controcting Parties odopted an «Action Plan for the Conservation of Marine
Vegetation in the Mediterraneon», which focuses on Posidonio (and other plant species)

2016 validation by Contracting Parties to the Borcelona Convention

Freedom is given to member states in the steps and meunﬁ ¢

to implement directives ‘ #'*

Telesca et al. 2015
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in the ESA Business Incubation Centre Madrid Region \? Spain: Posidonio oceanica meadows (hobitat type 1120) is protected
occording to Royal Decree 12/7/1995, BOE n° 310.
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PO Mediterranean Roadmap ~ et

Kj : : : oceanica and prauant its futma degrodation.
NETWQRK_, : I:nncrete Solutions to prgtect IIIII% of PO meadows in the
https://medposidonianetwork.com/ medlterrqneun Seu hu 2030

How do we do this ?
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- .
Detailed contemporaneous and geo-referenced distribution maps of P. oceanica [
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PO Monitoring = =

Despite P. oceanica being one of the most protected important und well-studied Mediterranean species,
there has been to date a limited effort to combine oll the spatial information twuilghle and provide o synthesis

~
ol _;‘.:;( w, W

of the current distribution ond the totol orea ofbeds . o
In situ campaign. Yl ~ mostly sparse
Aerial photography & Submurme observation locally
High resolution commercial satellite data locally
Free satellite data a few scientific studies are available

Scattered quantitative data, limited spatial extent and/or low resolution

'y

Most of these methods need human & economic resources ' : N /'"
Difficult to maintain for routine observations

Complicated to obtain a global view of the population of P. oceanica
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'opean Commission and Eumpeun Spuce ngncu)
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Pl S10M is ¢ donstellutmn with two twm satellites
] i o S o ¥
(0 s neH!H qunched in 201S and Sentmel 2B qunched in 2017)
V4

9|t S days under cloud-free conditions
(2-3 days at mid-latitudes)
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sentinel-2

Open access and free data

Highly cost effective

Cover huge areas in very little time

(revisit time of 2-3 days)

Yearly and Seasonal maps
Historical evolution

Monitoring + Alert System

10 m resolution
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ATMOSPHERE

WATER

Direct Sun Light
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Water Surface

Dimosthenis Traganos & Peter Reinartz (2017)
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From Sentinel-2 to Posidonia
= N

Bottom of Atmosphere  Top of Atmosphere
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Deep Learning

Made out of a number of layers, in each
layer n neurons, each a combination
of neurons from the previous layer

output layer
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Menoreal Balearic Islands (Spain)
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Satellite

In-situ

article in preparation

Quasar Science Resources participates
in the ESA Business Incubation Centre Madrid Region

~¢ QUASAR

+ . fundauon ra el
=‘!”esa business incubation centre SCIENCE RESOURCES, S.L

Madrid Regson madri '}d )




Satellite - In situ

Match
B NN sucessfully predicts PO

flo match
NN failed to predict non-P0

B NN failed to predict PO

Mallorca BEENEY  Positive Precission
83%
Positive Recall
19%

X i Comporisson

0 10 20 30 40km & . .
— | article in preparation
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Posidonia oceanica
Cartography 2020

Released November 2021
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nn failed to preqict PO

Formentera

SRl N (Balea
Out of date in situ cartography ?

Low resolution bathymetry
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Model Transferibility (Malta)

=
Malta In situ PO Model Derived
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Boat Detection

~SIMBAD

MARITIME MONITORING

IBIZA

(BALEARIC ISLANDS, SPAIN]

SENTINEL-1 SAR FOR VESSEL DETECTION

FROM RAWIMAGES TO 0
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AIS/SENTINEL-1 SAR DATA T0 ASSESS BOAT PRESSURE p Posidonio
SIMBAD

OVER POSIDONIA MEADOWS

MARINE ECOSYSTEM MONITORING
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‘; . NEURAL'NE TIWORK FOR POSIDONIA OCEANICA

- % CLASSIFICATION " .
& B NN failed to predict non-PQ rﬁ 62 ’9 50 ‘08
= NN failed to predict PO - />-8 - N 10 -1
NN successfully predicted PO - e
| | - 1o ; -
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.f BOAT PREASSURE OVER MARINE ECOSYSTEMS )
L ) (AIS AND SENTINEL-1 DATA) ~ QUASAR
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Water Quality
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WATEn-puALiTv MONITORING
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~SIMBAD

MAR MENOR, MURCIA (SPAIN)
SENTINEL-2 IMAGE
-18 AUGUST 2021

DTHER MAPS
* . TEMPERATURE

1, - TuRBDITY =1
- WIND VELOCITY

OCEAN CIRCULATION

APPLICATIONS
MONITORING,
* HARMFULL ALGAL BLOOMS

* PRIMARY PRODUCTION
« SEDIMENT TRANSPORTATION
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Product Features

Automated batch processing by using the Scientific Exploitatio
Spatial Resolution 10 m

Docker + Kubernetes for automating deployment, scaling, and management of containerized applications
SIMBAD provides,

Modular system easy to maintain and/or modify.

Configurable and scalable in terms of performance and fault tolerance.

Services are deployed as needed either locally or in any cloud environment.
Security in cloud environments.
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VISUALIZATION
Data visualization, Mask processing, Alerts and notifications configuration
ADMINISTRATION
Region configuration, Download outomatization, Processing automatization,
Data and Images storing
MONITORIZATION

Rlerts and notifications management

SCIENCE RESOURCES, S.L.
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Posid

Future Prospects for Posidonia l:urtngruﬁhg ‘CS'"]]BH
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4

Produce routinely cartography for other potential areas, i.e. Natura 2000, Marine Protected Areas, National parks, etc.
Map past years or historical studies 5
High resolution bathymetry and Commercial satellite data

Explore mapping other sea grass species

Measure carbon sequestration (future collaboration)

Earth observation + Quantum Computing to improve precision and/or training time (currently under definition)

Industrial Doctorate
ESA project
PIERTRRONG 7 | AR R W g
. s ";;*- . :
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€ = C @ simbadguasarsrcom/login Q:\-)*..

'{(LUAS;\R SIMBAD  PLANS  COATACT NEWS MEDIA  ABOUT

Posidonia ' & R RN Gy

~SIMBAD

PROTOTYPE

EXPLORE

A Scientific Platform i T e s

thmtht Earth’'s Ecosystems Imm Spul:a ¢ QUASAR

"' EMHANCE YoUR RESEARCH

W Accept Terms ond Conditions of Use

LElchT: E—— 1|

Prototype Released in Sep 2019, Updated Nov 2021
Products based on Sentinel |, 2 and 3 imagery

Posidonia, Boat Detection, Dil spills, Wildfire, Agriculture and Water Quality

'\
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~¢ OUASAR  CONTACT
‘... Q-SEENCE RESOURCES, S.L. BUNTACTU

WWW  HTTPS:/QUASARSR.COM

f HTTPS:/FACEBOOK.COM/QUASARSR

, HTTPS./TWITTER.COM/QUASAR_SR

. HTTPS.//WWW.INSTAGRAM.COM/QUASAR_SR/

Linked I  HTTPS:/ESLINKEDINCOM/COMPANY/QUASAR-SCIENCE-RESOURCES \_ Q(

. CONTACT@QUASARSR.COM . +34 911375371 .

EDIFICIO CEUDAS, CTRA. DE LA CORUNA KM 22.300,
28232 LAS ROZAS DE MADRID, MADRID (SPAIN)

ENHANCGE YOUR RESEARGH
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