
Dialogue on Marine Solutions

Eco-acoustic monitoring applied to 

marine biodiversity conservation
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2nd BEST event: 

Dialogue on Marine Solutions in Indian 

Ocean and Macaronesia
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The Journey to Marseille", a 6-month series of online 

events and multimedia content to run between June 2020 

and the rescheduled World Conservation Congress in 2021

The journey highlights activities, stories, expert opinions, and 

case studies on the importance of protected and conserved areas 

from around the world, with a series of multimedia events and 

activities on our new digital platform.



 Introduction (10’): BEST & PANORAMA

 Session 1(15’): Experience of the CORCOPA project

 Session 2 (15’): Experience of the B-CHARMED project 

Q&A (10’) 

 Session 3 (10’): Insights from an Indian Ocean Expert 

Q&A (5’)
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Agenda

Conviviality

Principles

© Bruno Marie



4

Carole
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IUCN Senior Grant 
Manager and BEST 
Coordinator

Speakers

Aissa Traore
IUCN PANORAMA
Programme 
Officer

Francisco Otero 
Ferrer
PhD, University of 
Las Palmas de
Gran Canaria

Simon Elise
PhD University 
of La Réunion



Aissa TRAORE worked on the field for the UN High 

Commissioner for Refugees where she was part of the 

Protection Cluster coordination. She served as a programme 

management consultant for the Francophonie and the African 

Union election observation missions. She has also worked for 

the European Parliament in Brussels and the Permanent 

Mission of Mali to the United Nations in Geneva. She is working 

now as Programme Officer, part of the PANORAMA partnership 

initiative coordination, under the Global Protected Areas 

Programme, based at the IUCN headquarters in Gland, 

Switzerland.
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www.panorama.solutions

Introduction to PANORAMA : Solutions for a healthy Planet

Aissa TRAORE

PANORAMA partnership Secretariat

IUCN



Why focus on what works?

Learning from proven success 
– avoid re-inventing the wheel



About PANORAMA – Solutions for a Healthy Planet

Global multi-actor partnership
Support learning from “what works”

PANORAMA Solutions …
are tools, methods, processes and approaches that work and inspire action, and

 have an impact
 are scalable
 address conservation and development challenges in an integrated manner

+ 750 solution 
case studies

1600+ replicable 
success factors
(“Building blocks”)

550+ Solution 
Providers



Local action – Global learning



Integrated Learning and Knowledge Sharing

Aichi Targets for Biodiversity 

Protection under Convention on 

Biodiversity (CBD)

Sophisticated online platform
www.panorama.solutions

Face-to-face meetings
 Workshops

 Trainings

 Side Events at ConferencesCommunications
 Publications

 Newsletters

 Webinars

 Social Media

 Videos

Contests

http://panorama.solutions/en


Learning from what works

Backed by a

Powerful Alliance
An inspiring

Partnership Initiative

Includes a

Leading Online Database
Contributes to

Global Policy Goals
Includes a

Leading Online Database

http://panorama.solutions/en


The PANORAMA partnership

A joint initiative…

…with thematic communities

Development
Partners:

Secretariat

Protected 

areas

Marine and 

coastal

Ecosystem-

based 

Adaptation

Agriculture and 

Biodiversity
Business 

engagement

Nature-
Culture

Sustainable 
urban 

development



Creating PANORAMA account

• www.panorama.solutions

• Click “Register” on top right.

• Enter name and email, agree to ToS.

• Confirm email address via link in the confirmation email (check 
your spam folder).

• Complete profile 

http://www.panorama.solutions/


Questions ?

www.panorama.solutions



www.panorama.solutions
#PanoramaSolutions

contact@panorama.solutions

www.panorama.solutions

Thank you!



Carole Martinez, has been working on islands, marine  and EU 

Overseas environmental issues or more than twenty years. 

Before joining IUCN, Carole worked as head of the Regional marine 

cooperation programme for the French Government coordinating 

Overseas activities of the French MPA Agency in the Pacific, the 

South America and Caribbean region, the Indian Ocean region and 

the Polar and Sub-Polar region.

Lawyer by training she is currently Senior Grant manager in charge 

of two re-granting mechanisms in the EU Overseas and ACP 

countries based at the IUCN Head quarter. 
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BEST Initiative



2011

BEST

Initiative

2010

2008

1rst EU Conference 

on EU Overseas Biodiversity

Message from La Réunion

European Parliament 

Preparatory Action





A wide scope

Promoting conservation and sustainable use of 

biodiversity and ecosystem services in European 

Outermost Regions and European Overseas Countries 

and Territories.

A flexible scheme



*Letting local stakeholders to define their projects according 

to their needs

*Offering a diversity of grants to address the diversity of needs 

& capacities: 

Swift Grants ≤ € 50,000 

Small Grants ≤ € 100,000 

Medium Grants ≤ € 400,000 

*More accessible : No co-funding for swift and small grants

only 5% for Medium Grants

A tailored scheme



 1. To facilitate access to EU funds for actors in the EU Outermost 
Regions (ORs) and EU Overseas Countries and Territories (OCTs) so 
as to unlock initiatives and potential in the fields of biodiversity 
conservation and the sustainable use of ecosystem services, 
including ecosystem‐based approaches to climate change adaptation 
and mitigation, as a basis for sustainable development.

 2. To increase the capacity of ORs and OCTs actors to access and 
effectively manage EU funds.

 3. To increase the visibility of EU ORs and OCTs as key contributors 
to the achievement of EU and global biodiversity targets and 
strategies.

Objectives



Decision of the CBD COP XI/15 on the Review of 

the Programme of Work on Island Biodiversity 

mentions the BEST initiative among the “the 

progress on sustainable financing mechanisms 

developed in island regions for climate change 

and Biodiversity”. 

A European Initiative of international 
importance

http://www.cbd.int/doc/decisions/cop-11/cop-11-dec-15-en.pdf


Results

7 regional ecosystem profiles 

400 new key biodiversity areas (KBAs)

& 

ecological corridors identified (3.5 million km2)



Caribbean

51 KBAs + 43 corridors

(>8500 km2) Maraconesia

46 KBAs + 1 corridor

(~5000 km2)

French Guiana

61 KBAs + 11 corridors

+ 2 KBESA (>62,000 km2)

Indian Ocean 

38 KBAs 

(>650,000 km2)

Pacific – 4 OCTs

72 KBAs

(> 840,000 km2)

Polar/Sub-polar 

54 KBAs

(2 million km2)

South Atlantic

45 KBAs + 2 corridors

(6200 km2)

367 new Key Biodiversity Areas (KBAs) 

57 Ecological Corridors 

3.5 million km2 KBAs

16 % of EU Overseas area

+ 2 Key Biodiversity and Ecosystem Services Area

29% of area

1% of area

<1% of area

<1% of area

39% of area

26% of area

11% of area

71% marine



Results

7 regional ecosystem profiles 

400 key biodiversity areas (KBAs) & ecological 

corridors identified (3.5 million km2)

7 regional investment strategies

o 450 projects ready-to-be funded projects identified as 

investment niches 

o > € 90 million funding 

needs next 5 years

4 x more funding needed 
than invested in the past by BEST



BEST RIS



Results

7 regional ecosystem profiles 

> 400 key biodiversity areas (KBAs) & ecological corridors 

identified (3.5 million km2)

7 regional investment strategies

> 450 projects ready-to-be funded projects identified as 

investment niches 

> € 90 million funding needs next 5 years

 1 Overview of existing biodiversity lists

species, habitats + recommendations



Results

109 projects funded – 20 M :

o + new to come in 2021 :  

> 60 preselected proposals!

on-going-call for proposals

on-going call for proposals



28 projects

7 projects

7 projects

34 projects

3 projects

7 projects

28 projects



Awakening vocations : 

more than 120 jobs created

Involving communities and citizens : 

more than  650 volunteers mobilised



Capacity building : 

More than 100 workshops organised

Raising awareness :

More than 500 awareness-raising events

reaching circa 50,000 people



Enhanced conservation measures  : 
More than 475,000 km2 of marine and coastal areas

More than 1400 species benefited from new inventories

12 new species discovered
3 new protected areas created

Sustainability& leverage effect :

more than 40 projects continued 

beyond BEST grants
More than 400 collaborations initiated



BEST  Impact Factsheets

https://www.best2plus.org/

https://www.life4best.org/en/home/

https://www.best2plus.org/
https://www.life4best.org/en/home/


Thank you for

your kind attention

© Bruno Marie

© Simon Elise

© Simon Elise

© B-Charmed



Engineer, Simon have been working at the interface 

between conservation and research for the last 10 years. 

Passionate about coral reefs, he aims to contribute to the 

improvement of their monitoring, in order to support their 

management.

Last year, he completed his PhD at the University of Reunion 

Island, dedicated to the development of ecoacoustic indices 

for coral reef monitoring.
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Francisco is a Marine Sciences PhD working at ABAS NGO 

(Asociación Biodiversidad Atlántica y Sostenibilidad -

Spain), and an associate researcher of IU-ECOAQUA 

(University Institute of Sustainable Aquaculture and 

Marine Ecosystems at the ULPGC). His current research 

focuses on the functioning of different 'ecosystems 

engineers' species and the effect of environmental drivers 

affecting benthic communities associated with these 

ecosystems.
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BEST 2.0 CORCOPA     

Passive Acoustics to improve the monitoring of Europa Island's coral reef

January 2018 – April 2019

10th of December 2020

Photo credits: Coral reefs at Europa Island © Armand Daydé/



Howe et al. 2019

« Observing the oceans acoustically »

B-CHARMED CORCOPA



EUROPA ISLAND
A conservation 

challenge



• Terres Australes et Antarctiques Françaises (TAAF)

• Southern Mozambique Channel

• 30 km² - 300 km from the nearest human population

Its isolation is both an opportunity and a conservation challenge

4



Sanctuary for seabirds, diversity of habitats, green turtle nesting, …              

Permanent conservation agent

Regular monitoring
5©TAAF



Among the few percents of the world’s best preserved coral reefs

No marine facilities (boat, diving, …)

3 punctual visual surveys in the last 10 years
6© CORCOPA



Increase of disturbances related to climate change

Much more frequent surveys are needed

?

BEST 2.0 CORCOPA

Strengthen the capacities of Europa Island manager (TAAF) for coral reef conservation, with an operational monitoring tool

1- Define an eco-acoustic baseline = establish links between acoustic metrics and key ecosystem functions

2- Ensure the continuous monitoring of Europa’s reef soundscape during and after the project

3- Contribute to the management plan with acquired knowledge

Evolution of thermal anomalies. Beyer et al. 2018

7



CORCOPA
Result 1:

An eco-acoustic baseline



SPL
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Th

H

ACI

0,1 – 0,5 kHz

0,5 – 1 kHz

1 – 2 kHz

2 – 7 kHz

0,1 – 50 kHz

XCorrelations ?

Simultaneous visual and acoustic monitoring of 9 sites around Europa Island
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Interpretation key for upcoming continuous monitoring
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Photogrammetric 3D modeling

Partnership with Isabel Urbina-Barreto’s PhD program Habitat complexity

3 HABITAT-RELATED FUNCTIONS

10



Photogrammetric 3D modeling

Partnership with Isabel Urbina-Barreto’s PhD program

orthomosaics 150 m²

• encrusting corals

% cover :

• complex corals

3 HABITAT-RELATED FUNCTIONS

11



3 FISH-RELATED FUNCTIONS: 90min video footage of fish assemblages

Diversity

Abundance

Biomass

within key functional groups:

• planktivores

• herbivores

• predators

stereo-cameras

SOUNDSCAPES: 2h simultaneous recording

12

© IRD/Eric Folcher



Complex Habitat

• shelter for diverse and abundant

organisms producing low frequency

sounds Freeman & Freeman 2016

Predators

• target sites where numerous

acoustic events (= preys ?)

• amplification by cavities Lugli 2012

high amplitude in lower frequencies

• chasing activity

high temporal variability
13
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CORCOPA
Result 2:

Continuous monitoring



16



• Variability of the 6 eco-acoustic indices at various temporal scales ?

1. during 72h

day night
17



2. From April 2018 to February 2019

Taking the pulse of Europa’coral reef

• Variability of the 6 eco-acoustic indices at various temporal scales ?

18



More than 4,600 events identified

Application on a nearly 1-year dataset

Development of a classifier

• Variability of scraping intensity ?               

Key process ensured by parrotfishes

19
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Daily detections from 23th April 2018 to 13th March 2019
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Tidal range

Strong relationships with environmental data 

(solar radiation, tidal range, day length, …)

Detection of disturbances

Dynamic of resilience, e.g. after a bleaching event

Solar radiation

Daily detections from 23th April 2018 to 13th March 2019
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CORCOPA
Result 3:

Contribution to Europa 

Island’s reef management



• New information about the temporal dynamics of Europa Island’s coral reef

- global functioning (ecoacoustic indices)

- scraping intensity (automated detection)

detection of disturbances

Diurnal and lunar cyclicities

Seasonal trend

Ecoacoustic monitoring:

monitoring and understanding of the ecosystem’s response

• Complementary information to visual surveys

more holistic approach = « soundscape »

fill in the gap between 2 snapshot surveys

e.g. snapping shrimps

identification of specific periods of activity (e.g. spawning aggregations, …)

23



• maintain the functioning of coral reef ecosystems

• improve knowledge about biodiversity and habitats

Objectives of the management plan of Europa Island’s coral reef:

• contribute to a baseline scientific observatory

• inform and raise awareness

• conserve cetaceans

• develop a monitoring network

• manage touristic activities to limit their impact

• make monitoring tools more readable

…

Ecoacoustic monitoring to • facilitate the orientation of management measures

• monitor the efficiency of these measures
24



CORCOPA
Limits & Perpspectives



Material limits:

• Long computing time on a standard computer (indices calculation and automated detection)

need to use a calculator to rapidly produce the information for management 

• System vulnerability (i.e. 600m cable damaged by a cyclone)

difficult to plan a sufficently long intervention at Europa Island to repair

system simplification ?

Limits in the transmission to managers

Office agents were not able to implicate: need for a fully automated handling process

= a few « clicks » from uploading raw data to producing graphics

Field agents ensured system maintenance and data collection

= 324 days continuous recording

26



Perspectives:

• 6-months autonomous recorders (SD cards + rechargeables batteries)

easy to deploy or re-collect in a 5min dive

• automated data handling (calculator centralized at the regional scale ?)

AND/OR

easy-to-use data handling interface (from data backup to graphics production)

• supply data to Regional Information Systems

• integration of acoustic metrics to international dashboards

PAM = opportunity to create standardised monitoring networks at large spatial scales

Replicate CORCOPA with multiple conservation actors (MPAs, NGOs, …)

(EOV « Ocean Sound »)

• developement of automated detection (e.g. boat, cetaceans, …)

27



WEB PAGES

http://umr-entropie.ird.nc/index.php/portfolio/projets-

termines/projet-corcopa

UMR ENTROPIE PANORAMA

https://panorama.solutions/fr/solution/corcopa-optimized-

conservation-europas-coral-reefs-using-ecoacoustics

28



Poster 

International Conference on Ecological Informatics

Jena, Germany 2018 

Publication in Ecological Indicators 2019

SCIENTIFIC DIFFUSION

29



EVENTS

DOCUMENTARY FILM

- Several projections

- Youtube « CORCOPA »

EXPOSITION

WORKSHOP 

with children
30



Remerciements



THANK YOU!THANK YOU!





THE BLACK CORAL FORESTS AS BIODIVERSITY

HOTSPOTS IN THE MACARONESIAN REGION: 

ECOSYSTEM FUNCTIONS AND SERVICES ANALYZED 

10th of December 2020

Photo credits: Black corals in Lanzarote  (Canary Islands) © Elodie Turpin



CANARY ISLANDS

13 MONTHS (31/8/2021)

CA. 49.000€

LANZAROTE (PLAYA CHICA)

4 ACTIVITIES / 2-3 FIELD EXPEDITIONS

3 MAIN PARTNERS AND MANY COLLABORATORS



A “NATURAL” LABORATORY

< 800 M

WORKING SITES

COASTAL DEVELOPMENT



Adapted from Olivera-Soares et al. 2017

ASSOCIATED BIODIVERSITY

3D STRUCTURES: BIOENGINEERS

2 m
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TURBULENCE EFFECT (V1 > V2 > V3) VS STRUCTURE (DENSITY/HEIGHT)

Guizien and Ghisalberti 2017

INTERACTION “FOREST STRUCTURE” & “CURRENT FLUX”:

v1

v1

v3

v2

V2

V3 > Sedimentation, propagule retention, larvae, etc.

> Food and metabolites delivery, etc.
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MINIMUM CONSERVATION UNIT (MCU - COLONIES/M2)

SPARSE COLONIES
BCFS

ACOUSTIC

TECHNIQUES

“The threshold of BCF (Habitat) structure (density) able to change current profile, and therefore 

keep their ecosystem functions and services delivered”



MAPPING OF BCFS

1. ON-SITE OBSERVATIONS

A. SATELLITE IMAGES

ACOUSTIC TECHNIQUES

C. SIDE SCAN SONAR (SSS)B. MULTIBEAN

ECHOSOUNDER (MBES)

Seafloor Physical structure
Depth profiles, 3D images, 

terrain morphology



Obj. 4: To increase public awareness about the importance of BCF 

(Activity 4)

Obj. 1: To fine tune acoustic methods able to map and characterize BCF 

(Activity 1)

Obj. 2: To define the Black Coral Forest "Minimum Conservation Unit (MCU)” 

(Activity 2)

Obj. 3: To characterize fish species inhabiting the BCF (Activity 3)

B-CHARMED OBJECTIVES:



ACTIVITY 1: ACOUSTIC CHARACTERISTICS OF BLACK CORALS FORESTS (2020-2021)

• BCFs occurrence (25-100 m)

100 Ha 



45-50 m

65-70 m

85-90 m

ACTIVITY 2: BLACK CORAL FOREST "MINIMUM CONSERVATION UNIT (MCU)” (2021)

VARIOUS DEPTHS

HIGH RESOLUTION CURRENT PROFILES

BCFS TRAITS: DENSITY AND HEIGHT

ENVIRONMENTAL DATA: ºC / SEDIMENTATION

BCFS

BCFS

BCFS
BCFS BCFS

@Oceanográfica @Oceanográfica



ACTIVITY 3: CHARACTERIZATION OF FISH COMMUNITIES INHABITING THE BCFS (2021)

BATHYMETRICAL GRADIENT

UNDERWATER VISUAL CENSUS

ROCKY REEFS

45-50 m

65-70 m

90-100 m

0-5 m

15-20 m

30-35 m

NURSERY?REFUGE?

@Oceanográfica @Oceanográfica



ACTIVITY 4: PROJECT COMMUNICATION PLAN (2020-2021)

1-d Events



PRELIMINARY RESULTS



SEABED SUBSTRATE BATHYMETRY

SLOPE RUGOSITY

HABITAT CHARACTERISTICS OF BCFS

BC presence not directly 

imaged on backscatter 

mosaics 

BC density/height  

increase with depth and on 

steep and current facing 

slopes 

Czechowska et al. 2020

A NEW HOPE…



2021 CAMPAIGNS…

MBES water column scatter (75-100 cm)

Underwater camera

Rocks

Sand

Black Coral

BSbd (-12.5 - 12.5 cm)

BSwc (75 - 100 cm)

Czechowska et al. 2020

“Seafloor”

Coral

TRANSECT

No coral

BCs ave. height: 150 cm



Collaborators

Partners

THANK YOU

“Forests. For many of us, they are places of mystery and darkness. 

They are key to our climate and home to countless unique species. A 

future with more forests is key to the resilience of our planet.” 

David Attenborough – “Our Planet” https://b-charmed.eu/en/



More info on Vital Sites-Journey to Marseille Events:

https://iucngreenlist.org/vital-sites-the-journey-to-marseille/

More info on BEST:

https://www.life4best.org/ /   http://www.best2plus.org/

More info on PANORAMA:

https://panorama.solutions/en

87
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THANK YOU!

Thank you again!

© Bruno Marie


