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The southwestern Indian Ocean (SWI0] is one of the world's
most biodiverse marine regions, with coastal populations highly
dependent on its ecosystems.

e 9% of the southwestern Indian Ocean’s population (3.3
million people) is employed in the marine fishing sector.

(World Bank, 2022)

However, it is also one of the most exposed and vulnerable
regions globally to pressures such as:

e Climate change

e Intensification of human activities, including
overfishing

e  Growing global demand for natural resources
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Fisheries and biodiversity in the western Indian ocean

UNE FORTE DEPENDANCE A LA
PETITE PECHE «  Corommoten sosorsi de i

pour la

(quantité de poisson
en kg/hab/an)

Proportion de la population dépendant de la petite péche (en
% et nombre d'habitants)

Seychelles
562 kg/hab/an
L]

Comores

156 kg/thablan

> 8% , 67 000 personnes
Mozambique Y
128 kg/hab/an
LR REI e personnes

L

Maurice

242 kg/hab/an

Sources

FAO.,MK- University & WorldFish. 2023. llluminating Hidden Harvests - The contributions of small-scale fisheries 1o settainable
development Rome FAO: 2024

FADG 9024 Confribution de lo péche artisanale @ la mise en place de systemes olimentaites soins et de moyens de subsistance durables
dans la Communouté de développement de [ Afrique australe, Rome

https:/www.bridges-wio.com/wp-content/uploads/2025/02/Comprendre-BRIDGES-S00I-peche-bi
odiversite-et-risques.pdf
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The BRIDGES research program aims to identify solutions that ensure biodiversity
conservation and fair, sustainable fishing—both at the local scale of multiple pilot sites and at
the regional scale of the southwestern Indian Ocean (SWI0).

1. Site régional Sud-Ouest de I'océan Indien,
incluant les lles Eparses

L 3

Les Comores et leurs 4 aires marines protégées,

BRIDGES - BRIDGES - BRIDGES - AVATAR
INFORMATION OBSERVATION N A L —
Intoematian systénm on the South-wWest InAeHATI COSAnatory of secio- local and regional soco-ecosystems in °
1nEan Goean's marine socio- exosystems in the South-West Indian the South-Viest Indian Ocean 3. Mayoﬂ’e et son Parc naturel marin
ccomptems Ocean

Qromelin
4. La Réunion

céte Ouest dont la Réserve naturelle marine

Bassas da India v .

< Eurorgy

Juen de Nave

@

5. Sud du Mozambique

BRIDGES - RESILIENCE BRIDGES - CO- BRIDGES - IMPACT

A teansdisciplinary appeoach to the CONSTRUCTION IMEACt assassment of changel in de la Baie de Maputo & Ponta de Ouro
@ynamics of coastal snd marine socia- Facilitating the co-construction of marine the South

ecological systems in the SauthWest Sustainablé forms of tanormation West Indlan Ocean

inddian Ovean
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The BRIDGES research program aims to identify solutions that ensure biodiversity
conservation and fair, sustainable fishing—both at the local scale of multiple pilot sites and at
the regional scale of the southwestern Indian Ocean (SWI0).

1. Site régional Sud-Ouest de I'océan Indien,
incluant les lles Eparses

Our involvement at LOV includes:

2. Les comores et leurs 4 aires marines protégées

9 Dlorieuses

93 M Gyoﬂ'e et son Parc naturel marin
QTromelin
4. La Réunion

cbte Ouest dont la Réserve naturelle marine

Baseor e lndia 9 6

< Europg

Providing recommendations and optimizing an
integrated, sustainable observation system to
ensure the monitoring of resources and
on_n_lpe:s- BRIDGES -~ AVATAR biodiversity.

Juen de Nave

W. Riom: V. Taillandier; F. D'Ortenzio

5. Sud du Mozambique
de la Baie de Maputo & Ponta de Ouro

En collaboration avec
I'lGE (P. Brasseur, A. Albert, JM Brankart T. Bellayer, D Héron)
UBO (F. Chauvet, C. Delacourt)
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RSN VESSELS AT ARSATELNES KSTRAATED FED MYFIN) BCENHEMLN 5D BTN OLEES
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An example of observing system design based on OCR
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Monaco Exploration Indian Ocean

Deployment of 17 BGC-Argo float over the SWI0

Deep Sea Research Part II: Topical Studies in
Oceanography

Volume 222, August 2025, 105504

Biogeochemical float deployment strategy in
the Southwestern Indian ocean

DEPART RETOUR

Wilhem Riom @ & &, Vincent Taillandier %, Céline Dimier ®, Fabrizio D'Ortenzio %, Hervé Claustre
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SECC
INE! W Manssan)

SOMALL

e  A-B Bioregionalization of the southwestern Indian
Ocean (SWI0) based on phytoplankton phenology
(seasonality of surface chlorophyll-a)

e C general circulation modulates biogeochemical
regimes.

e  Development of a deployment strategy for a fleet of 17
BGC-Argo profiling floats, maximizing sampling i
productive bioregions (not shown).

ChiSat (mgim®)

e D Review of the initial strategy after two years of
operation. How are the surface patterns (in B) ;
explained by the underlying vertical mechanisms ?

B@n  Feb Ma A My An M A Sep Ot Nov Dee

Phenological bioregion of the SWI0
based on Copernicus GlobColour L3
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Essential environmental variables of the SWIO socio-ecosystems (SES)
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Two socio-ecosystems (SES):

Small-scale, coastal, and primarily artisanal fishing: Socio-ecosystems linked to
reef resources (fish, invertebrates, etc) and associated habitats (coral reefs, seagrass
beds, mangroves, etc), as well as interfaces (watersheds and offshore areas).

Offshore fishing, from artisanal to industrial: Socio-ecosystems associated with
large pelagic resources (tuna and bycatch species) and their related coastal and
offshore habitats.

What are the essential variables of the two SES ?

»EE>  CES couleur de I'océan ODATIS 16-18 mars 2026 10
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Two essential environmental variables: exemple 1

®100td JANUARY (MEAN)

Catch per unit
effort (t/d
black dots)
over 20°C
isotherm depth
(m)

>R

mg.m*
04
0.36
038 .
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2% effort (black
", 0.04
January 1998: Positive 10D 8 dots) over
event 23 surface chl
02 anomalies
0
-0
-0.
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From Indian Ocean primary productivity and fisheries variability (Marsac et al., 2024)
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Importance of variables in Statistical Models for
Predicting Reef Fish Biomass

Environmental and geographic variables
° Median Sea Surface Temperature (SST) - Coraltemp v1.0 dataset

° Chlorophyll-a (CHL) - Copernicus-Globcolour
° Net Primary Production (NPP) - NOAA CoastWatch 8-day
° Reef Area
° wave energy,
° sedimentation index
° Depth
Human pressure variables
° Country
° Distance to markets (Travel time)
° Management Type
) Population estimate

7 main variables, including SST and NPP.

Two essential environmental variables: exemple 2

Variables
importance

Map of the distribution of coral reef cells
relative to their sustainable yields

i

i Kodia ©, Joseph M. Maina ®

Importance (%lncMSE)

From Multivariate environment-fish biomass model informs sustainability and lost income in Indian Ocean coral reefs (McClanahan et al., 2023)
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Two socio-ecosystems (SES):
e  Small-scale, coastal, and primarily artisanal fishing
e  Offshore fishing, from artisanal to industrial

The essential environmental variables for both SES are:

e Temperature: A critical habitat variable for pelagic species (e.g., tuna), epipelagic fish, and reef fish. It is also an
indicator of stress on biodiversity.

e  Phytoplankton stock and production: Supports the trophic chain in both SES and serves as an indicator of the
health status of lagoon waters.

e Dissolved oxygen, connectivities, pH, salinity, water quality.

)l@ CES couleur de I'océan ODATIS 16-18 mars 2026 13
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Full Report
252

A roadmap to sustained observations of
theIndian Ocean for 2020-2030

Coordinating lead authors
Lisa M. Beal, Jéréme Vialard, Mathew K. Roxy

December 2019
Spnnsorod by

s il

Ind00S-2 full

report

i
et

i
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Critical inventory of the existing
observing system
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Obeervatoire Innovant des socio-écasystém

.
@ ?remev =

f

@

can In sud-ouest de Ia:«nmmn

Inventaire et analyse critique des systéemes
d'observation liés aux socio-écosystémes

des ressources marines cotiéres et
hauturiéres, dans le sud-ouest de I'océan
indien

L.2.1.1 Rapport de Synthése

B e L
(TR0

Essential environmental variables

In the SWIO:

e Fragmented in situ observation
e  Spatial observation (e.g. OCR)
playing a crucial role.

16-18 mars 2026 14
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Challenges of OCR on the two SES
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Lagon de Mayotte
NASA Earth Observatory images
by Lauren Dauphin, using
Landsat data from the U.S.
Geological Survey

CES couleur de I'océan ODATIS

Chlorophyll concentration in sea water
from MyOcean View Pro
GlobColour OLCI L3 - daily
(300m)

Product are the one used in McClanahan et al., 2023

Challenges of OCR on the coastal SES
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Data courtesy of NOAA NMFS SWFSC ERD

NPP from NOAA Coast Watch
Behrenfeld and Falkowski, 1997*%

(4 km] lien
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https://coastwatch.pfeg.noaa.gov/erddap/griddap/erdMH1ppmday.graph?productivity%5B(2025-01-16T00:00:00Z)%5D%5B(0.0)%5D%5B(-12.520830154418945):(-13.187490463256836)%5D%5B(44.6):(45.60417175292969)%5D&.draw=surface&.vars=longitude%7Clatitude%7Cproductivity&.colorBar=Rainfall%7C%7C%7C%7C%7C&.bgColor=0xffccccff
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Valente et al., (2022): A compilation of global bio-optical in situ data for ocean-colour satellite applications - version 3

Number of in-situ observations (Rrs and Chla) in Valente et al., 2022

Chla \

150 1

100 1

Rrs

50 4

. LT O

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

number of in situ measurements
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Synergies with new satellite missions
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Two socio-ecosystems (SES):
e  Small-scale, coastal, and primarily artisanal fishing
e  Offshore fishing, from artisanal to industrial

The essential environmental variables for both SES are:
e  Temperature
e  Phytoplankton stock and production

1. Site régional Sud-Ouest de locéan Indien,

smiwiugee | A need for high-resolution (HR) measurements of
SST and OCR at coastal pilot sites.

Such HR observation would ensure scalability and
continuity between the two SES.

5. Sud du Mozambique
de o Bie de Maputo & Pona de Ouro

Vue dartiste du satellite TRISHNA ® CNES/ill./REGY Michel, 2021

CES couleur de I'océan ODATIS 16-18 mars 2026 19
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OCR SST

Spectral bands

mp [ |8 (mm | e .

1um 1.1 1.2 13 14 1.5um 1.6 / 8um 9um

e  HighRes:60 mto100 m
e  Reduced Res: Tkm
e 3-8days

| -

0.5um 0.6 0.7 0.8

-

m 1lpm 12um

Bandes spectrales de TRISHNA (jusqu'a 1.6 pm, sur l'instrument Indien, au dela, sur linstrument thermique du CNES). D'aprés le site du CESBIQ

Our aim is to quantify the importance of TRISHNA observations for the SES of
the SWIO(W. Riom, V. Vellucci, V. Taillandier, F. D'Ortenzio)

e  Focus on the capabilities of TRISHNA's SST and OCR observations in
describing the local modes of variability

e  Establishment of a complementary sampling plan for the validation of
spaceborne data

-> Ml Internship (2 months): June to July 2026
-> M2 Internship (6 months): starting early 2027 linked to the APR
CNES/TOSCA 2026 in the group TRISHNA mission

Google Ear|
TRISHNA HR mask over the SWIQ f 7 @ DE RECHERCHE
Before its extension over the Mozambique Channel %’ / ljy PECHEET _
Sub-meso and meso scale : need for HR on tracers - il DANS LOCE
(SST -SSS) TRISHNA
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https://www.cesbio.cnrs.fr/la-recherche/activites/missions-spatiales/trishna/
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Thank you
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