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— |Nnvasion status

Rugulopteryx okamurae
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—— Funding (18.000¢)
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RugOBSS: Rugulopteryx okamurae

RugOBSS - Invasive Macroalgae Observing Beachcast System -
Hackathon 2025

-
O bse I‘VI n g BeGChCG St SYSte m fro m In the European Union, 40% of marine invasive alien species are macroalgae. Rugulopteryx okamurae, a brown macroalgae el
first detected in 2015 in the Strait of Gibraltar, has been causing biediversity degradation, ecosystem disruption and RugOBSS
qu ce economic losses in tourism, aquaculture and fisheries. Since its introduction, it has rapidly expanded through both the 9

Mediterranean Sea and the Atlantic Ocean, creating frequent high biomass accumulations on beaches.
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—  SCOpe

Beached and detached (in water) biomass

Algarve, Portugal Cadiz, Spain

DIARIO R
DA REPUBLICA |

22-09-2026

AMBIENTE E ENERGIA

Gabinete da Ministra do Ambiente e Energia

Despacho n.° 11629/2026

Sumario: Aprova o Programa de Agao Nacional para o Controlo da Macroalga Invasora Rugulopteryx
okamurae 2026-2030, estabelecendo o quadro nacional de medidas de monitorizagao, con-
tengao, mitigagao de impactes e valorizagao da biomassa.
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AMBIENTE E ENERGIA

Gabinete da Ministra do Ambiente e Energia

Portuguese Strategy, 2026-2030

Despacho n.° 11629/2026

Sumario: Aprova o Programa de Agao Nacional para o Controlo da Macroalga Invasora Rugulopteryx
okamurae 2026-2030, estabelecendo o quadro nacional de medidas de monitorizagao, con-
tencao, mitigagao de impactes e valorizagao da biomassa.

1. Monitor and better understand the spread and dynamics of the species throughout
the country (Development of a National Georreferenced Database (WebGIS))

2. Ensure a rapid, coordinated and environmentally sustainable response to invasions in
the short, medium and long-term; (report sightings, also fishermen)

3. Mitigate negative impacts on biodiversity and socio-economic activities by fostering
shared responsibility (including fisheries);

4. Add value to the collected biomass through circular and innovative solutions;

For the fisheries and aquaculture sectors, the plan promotes biosafety measures, gear and vessel decontamination, biofouling
management, surveillance of aquaculture facilities, stakeholder training, and potential support mechanisms to mitigate impacts
and losses




—— Our integrative approach
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—— RugOBSS objectives

Creating the first ground = .=  Analyzing 10years of @& Developing and validating the
truth database of " . “satelliteimagery to = §##® open source RugOBSS machine
R. okamurae beachcasts - “ = < understand beachcast & learning model for Sentinel-2
aligned with' v spatio-temporal trends imagery, accessible through a
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Identify potential beachcast from satellite imagery
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Cala del
Varadero

Cabo de Trafalgar (April 2026)



—  Ground-truth data

Sentinel-2 acquisition plan

Biomass

Fieldwork_RugOBSS
jottom Type A

B4 New Feature! s

Rugulopteryx okamurae was
detected and saved!
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—— Citizen science integration
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—— Citizen science integration
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How to design a Sentinel-2 algorithm
to specifically detect Rugulopteryx
okamurae?

Challenge






Arribazones mixtos — Posidonia oceanica s
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in situ spectral change analysis Scalable biomass Gradual water content loss analysis
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Contents lists available at ScienceDirect

Remote Sensing Applications: Society and
Environment

journal homepage: www.elsevier.com/locate/rsase

Beachcast degradation stages of Rugulopteryx okamurae and
Zostera noltii: towards a scalable remote-sensing
monitoring platform

Mar Roca-Mora ™ @, Bede Ffinian Rowe Davies ”°®, Pierre Gernez " 3

5 s — ) : . N i . e 8 ) Maria Laura Zoffoli “®, Laurent Barillé"”
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—— Hyperspectral signal

Water Insight

Vs

Rugulopteryx
okamurae

Macrophyte
=== dead Posidonia leaves
=== green Posidonia leaves

=== Posidonia rhizomes

Objective
Detection of beached
P. oceanica in the
Mediterranean

=== Rugulopteryx

Posidonia oceanica
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Which are the spatio-temporal dynamics of
beached Rugulopteryx okamurae?



Rugulopteryx okamurae Biomass frequency
cumulative impacts
Ceuta (2015-2026)
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Satellite detection (area)

—— Cadiz, 2025

Harvesting (weight)




—— Local meetings (Cadiz) @

November 2025 June 2026
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Pacto por la Sostenibilidad de la Costa Gaditana = == . Pacto osten|b|l|dad de Ia 6?)75,1'_3 Gadn'_ana

Miércoles 26 de noviembre de 2025, 10:00 h., Palacio Provincial de la Diputacion, Cadiz

artes ]6 de junio de 2026 11:00 h;, Modaltdad online -
.. oGS AT

Need to know the cumulative impact in each
municipality to plan migitation budget for biomass
harvesting



R\

Diputacion
de Cadiz

TRANSICION ECOLOGICA
Y DESARROLLO A LA CIUDADANIA

PROGRAMA DE COOPERACION PARA PALIAR LOS EFECTOS DEL ALGA INVASORA
RUGULOPTERYX OKAMURAE EN EL LITORAL GADITANO

Ayudas econdmicas concedidas a los municipios litorales para paliar los efectos de la invasion

Municipio 2022 2023 2024 Concesiones 2025 | Concesiones 2026

ROTA 0,00€ 0,00€ 0,00€ 5.000,00€ 3016530 €

EL PUERTO DE S.M. 0,00€ 0,00€ 0,00€ 0,00€ 37.500,00 €
CADIZ 0,00€ 0,00€ 0,00€ 0,00€ 37.500,00 €
CONIL 0,00€ 0,00€ 18.000,00 € 18.000,00 € 3029500 €
BARBATE 18.000,00 € 60.000,00 € 92.000,00 € 137.500,00 € 137.500,00 €
TARIFA 65.00000€ | 103.000,00€ | 140.000,00€ 150.000,00 € 150.000,00 €
ALGECIRAS 2262753 € 19.336,26 € 20.000,00 € 30.000,00 € 30.000,00 €

LA LINEA 3677231 € 72.090,99 € 70.000,00 € 90.000,00 € 90.000,00 €

SAN ROQUE 0,00€ 0,00€ 0,00€ 62.500,00 € 62.500,00 €
TOTAL 142399,84€ | 254.42725€ | 340.000,00 € 493.000,00 € 605.460,30 €

TOTAL ACUMULATIVO| 142.399,84 € | 396.827,09 € | 736.827,09 € | 1.229.827,09 €




What has been the
impact in the Algarve?

B Poblacién
R. okamurae first

‘qQ\\UQOBSS detection in 2023




2023-2026 Rugulopteryx okamurae
cumulative impacts

JugoBSS
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Biomass frequency §



Algarve beaching trends

2023-2026




- SQtellite-derived biomass
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—— Biomass hindcast

Selected location (nearest node): (-8.5, 37.0) (HFR)

= Eastward current component (m/s) = = Morthward current component (m/s)
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—  Source?

Rocky bottoms Work in progress
Sinked detached biomass

Average near-surface currents (10/2021)

| 50 Aquaculture g’év 4 a 4
. "1 Rocky bottoms
7. -“t“‘“"‘g‘-w ’ ; > o R 5 2zl
3 0 j ,‘bg’
5 3
- e o
. .\’ o A O%'y\/'»ﬂ‘-ﬂt\f-‘\ -/ ‘mi’g, /@ / ¥ r - -
. ° o " - ° | et .0
” 72 R ¢ S0 s N
3651 ¢+ ] s - M N T
0 2
s 1\ . f-» T e A Sy N A~
a TN O
\ e do
36.01 > ~o~ =« N‘O\Rﬁ’:-/a\ R N X N N ﬁ(;;_ A A - g o e = e
Mo LW - " & %
. [ m/s "4 A3 - ys » » Y 4 > - P » X > >
—l
355_ ‘ ‘ v b4 » AN - a " - @ —- > ) ~ - Py -
« ‘ 4 y - & -
35.01
-7 -6 -5 -4 -3 -2 -1

0.0 0.1 0.2 0.3 0.4 0.5



—— The future platform Work in progress
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