S Biodiversity Festival, 2010.
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Biodiversity
a citizen science

The required data cannot simply be collected by
scientists, governments or techniques alone. Citizen
science programmes in which people participate in this
process are now essential in conservation strategies.
Mapping flora, monitoring the reproduction of common
birds and the abundance of butterflies in private gardens
are examples of these scientific programmes in which
citizens, environment managers and scientists are jointly
involved in the data collection process. When these
collaborations are carried out well, they are powerful
tools that can rapidly enhance biodiversity knowledge and
its public dissemination.
In an increasingly urbanized world, citizen science
provides everyone with an opportunity to focus on
nature while participating in research. These programmes
are generally based on the monitoring of common
species located in highly accessible environments,
including residential and urban habitats. Monitoring easy
to identify species can boost peoples’ awareness on
‘everyday’ nature. The involvement of citizens in these
programmes can thus have an impact on the work of
scientists who in turn must explain their aims, the steps
of their scientific reasoning, and the social impacts of
their research.

The success of a citizen science programme is not limited
to the collected data. The programme also provides
an opportunity for scientists to get closer to amateur
networks, and to bring together groups of people around
an issue and common values. By providing access to
the scientific approach and expertise, citizen science
participates in the empowerment of our societies and
promotes the emergence of an environment-friendly
consciousness. The synergies that they foster between
the different society stakeholders can also directly help
in taking biodiversity into account in decisionmaking
processes. Citizen science generates biodiversity
indicators that are officially used by governments. For
instance, the ‘human wellbeing’ indicator in England or
‘sustainable development’ indicator in France are partially
based on trends concerning common birds whose
numbers are counted yearly by volunteer ornithologists.
Citizen science represents a step forward with respect
to the very academic view of knowledge progress and
the very hierarchical view of governance. It involves
restoring a trust relationship between society and
scientists by getting participants involved in biodiversity
research. Citizen participation in science production adds
democratic legitimacy to the scientific legitimacy of the
collected findings. The fate of biodiversity concerns all of
humankind, and we must now tailor our collective life on
Earth to the consequences of global changes that we have
triggered. In this new setting, citizen science enhances
the awareness and enlightenment of everyone while also
boosting public awareness on our duties with respect to
nature and for future generations.
Violette Roche (Tela Botanica)
& Vincent Devictor (UMR ISEM)
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O

ur understanding of biodiversity is scant in
relation to the political, economic, social and
ethical implications of its current erosion.
Monitoring and predicting the fate of biodiversity are now
key challenges for scientists, managers and policymakers.
How is it possible to gain insight into and predict the
biodiversity status and trends? A major impediment must
first be overcome—measuring biodiversity distributions
and dynamics on large spatiotemporal scales.
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PNF—French national
park network and
biodiversity

Main stakeholders
Parcs Nationaux de France, head
of a network of 9 French parks
and 3 park projects
Vanoise (1963), Port-Cros (1963), Pyrenees
(1967), Cévennes (1970), Ecrins (1973),
Mercantour (1979), Guadeloupe (1989),
Réunion (2007), Guiana Amazonian Park (2007),
Calanques projects (pending),‘between
Champagne and Burgundy’ and wetlands
(currently being identified).
(French Ministry of Ecology, Energy,
Sustainable Development and Fisheries
in charge of Green Technologies and
Climate Negotiations)
2 national scientists, scientific teams
with 2–10 agents in each national park
Director: Jean-Marie Petit,
jean-marie.petit@parcnational.fr
www.parcsnationaux.fr
Biodiversity—Science for humans and nature
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Tela Botanica
12 salaried staff
12 000 members (including 65% professionals)
Scientific and technical committee: 18 scientists
President: Daniel Mathieu,
dmathieu@tela-botanica.org
www.tela-botanica.org
X Presentation page 69

Ville de Montpellier
Direction ‘Paysage & nature’
Director: Philippe Croze,
philippe.croze@ville-montpellier.fr
www.montpellier.fr
X Presentation page 72

Parcs Nationaux de France (PNF)
is a French public administrative
establishment under the trusteeship
of the French Minister of Ecology.
It federates and promotes synergy
between French national parks.
One of its main tasks is to provide
technical support for national parks,
to contribute to the pooling of
data on their heritage and human
activities within their grounds, while
representing and promoting parks
in national and international fora.
In this framework and for national
parks, PNF carries out studies of
general interest, manages a network
of their scientific leaders, represents
them in large-scale national research
programmes (Fondation pour la
Recherche sur la Biodiversité, Action
Publique, Agriculture & Biodiversité,
etc.), co-organizes scientific
conferences and seminars, while
marshalling procedures implemented
by parks so as to enhance their
convergence.
French parks, which are
internationally recognized as
exceptional areas, are keystones of the
national strategy to preserve nature
and outstanding landscapes. Their
priority is to protect biodiversity and
natural and cultural heritage. They
offer a combination of extraordinary

terrestrial and maritime areas whose
wealth is preserved through governance
and management. This network covers
vast areas (24 920 km² of land overall,
i.e. 7.8% of the area of metropolitan
France and its overseas departments),
in various biogeographical and
ecological settings, and with respect to
human activities.
Public institutions in charge of
national parks are stakeholders
in, and beneficiaries of, scientific
research. These parks are referred
to as experimental, research and
reference areas. To ensure their proper
management, it is necessary to know
their history and constituents and
to understand the past and current
ecological and social processes that
contribute to shaping them.
Many biodiversity issues interest
the head of French national parks:
biodiversity inventories, assessment
of the state of conservation and
knowledge on functional processes,
management of species and
environments, management of certain
populations, climate change (warming
and acidification of seas and oceans),
species distribution changes, emerging
diseases, biological invasions, impact of
human activities, relationships between
wild and domesticated animals,
pollution, ecological continuum
identification and integration in green
and blue belts, social representations
of nature, evaluation of ecological
services...

S Vanoise National Park.

On behalf of the national parks,
PNF oversees cross-sectoral
studies (economic benefits of
protected areas, approach to
valuable elements in three pilot
parks, application of the ecological
solidarity concept, history of the
creation of national parks, etc.).
Since their founding, parks have
been developing programmes
aimed at enhancing insight into
biodiversity: heritage inventories
(e.g. All Taxa Biodiversity Inventory
and Monitoring in Mercantour
region), projects for long-term
monitoring of emblematic species
populations (groupers at Port-Cros,
ungulates in mountain parks),
specific monitoring projects, e.g.
golden eagle reproduction (parks
in the Alps), saproxylic biodiversity
(Cévennes region), global
change monitoring projects, e.g.
monitoring of guarded mountain
pastures (Ecrins region), forest
exclosures and mangrove plots
(Guadeloupe), monitoring the
temperatures and phenological
features of certain trees (Vanoise,
Mercantour regions), research
partnerships in different areas:

gaining insight into the functioning
of environments and biological
invasions, contribution to workshop
zones in the Alps, monitoring of
glacier melting, etc.
The parks are of interest for
researchers since they contain
highly natural areas that have
been protected for long periods,
for which long data series and
support from the scientific council
are available, and partnerships
may be arranged with scientific
and technical teams of the parks,
species reintroduction experiments,
etc.

Tela Botanica—a network
of French botanists
Tela Botanica is a network that
brings together researchers,
professional stakeholders and
citizens. Tela Botanica was founded
in 1999 in partnership with other
associations, including the Société
Botanique de France, develops
botany-oriented projects in close
collaboration with researchers,

professional stakeholders and
citizens. The association provides
French-speaking botanists with
access to its management and
information technology expertise
so as to facilitate knowledge
dissemination and the development
of collaborative projects. Tela
Botanica participates in promoting
know-how, while facilitating
collaborations with botanists in
France and worldwide.
Botany—the study of plants—is
essential in learning about other
disciplines:
 biodiversity: gaining insight into
and preserving nature
 climate change: monitoring
environmental impacts
 medicine: a source of molecules
for health
 agronomy: a reservoir of genes
for the future
 forests: selecting species adapted
to change.
This science must be promoted
to ensure research progress
while contributing to sustainable
development. •••
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S Nogent 2008 during a plant
phenology training day.

© E. Gritti

© I. Chuine

W Observation of an elm tree
during a plant phenology
training day.

Other teams focused
on this topic
Tour du Valat
25 scientists
Director: Jean Jalbert,
jalbert@tourduvalat.org
www.tourduvalat.org
X Presentation page 53

UMR AMAP
Botany and Computational
Plant Architecture
(CIRAD, CNRS, INRA, IRD, UM2)
44 scientists
Director: Pierre Couteron,
diramap@cirad.fr
http://amap.cirad.fr
X Presentation page 58

UMR ESPACE-DEV
Espace pour le développement
(IRD, UM2, Université Antilles-Guyane,
Université de la Réunion)
60 scientists
Director: Frédéric Huynh,
huynh@ird.fr
www.espace.ird.fr

Biodiversity—Science for humans and nature

X Presentation page 62

70

UMR TETIS
Spatial Information and Analysis
for Territories and Ecosystems
(AgroParisTech, CEMAGREF, CIRAD)
58 scientists, with 10 involved in the Biodiversity topic
Director: Jean-Philippe Tonneau,
jean-philippe.tonneau@cirad.fr
http://tetis.teledetection.fr
X Presentation page 54

UR Green
Management of Renewable
Resources and Environment
(CIRAD)
15 scientists
Director: Martine Antona,
martine.antona@cirad.fr
www.cirad.fr/ur/Green
X Presentation page 60

Besides managing the network
and developing its website,
Tela Botanica participates in
programmes in partnership with
other public and private structures
with the aim of enhancing the
progress of botany and associated
sciences:
 Taxonomy reference bases
(collaboration: Muséum National
d’Histoire Naturelle [MNHN], ONF,
Fédération des Conservatoires
Botaniques Nationaux): this project
provides naturalists with access
to complete taxonomy reference
bases, enabling them to exchange
information through a common
reference base.
 Online notebook: an online field
notebook to compile naturalist
data and record observations,
insert plant photos, sort them and
conduct searches.
 Interoperability of naturalist
databases (collaboration: DIREN,
Région Languedoc-Roussillon): for
a collaboration between collectors,
and the provision of information
for users and public services.
 Phytosociology: annual
integrated synusial phytosociology
training for trainees from different
fields, and provision of substantial
information on the topic.
 Pl@ntNet (collaboration: UMR
AMAP, INRIA): a collaborative
network geared towards developing
a computer platform designed to
facilitate collaborative acquisition,
analysis and use of data on plant
communities.
 Vigie-Flore (collaboration:
MNHN): observatory of common

plants for monitoring plant
distributions over time in order to
assess the impact of human activities
and global changes on biodiversity.
 Herbarium surveys (collaboration:
UM2, AMAP, MHN Aix-en-Provence,
CBN Porquerolles): survey and
assessment of all public and private
herbaria in Languedoc-Roussillon
region via an online data entry tool
(online collections).
 Global Plants Initiative (UM2,
Université Mohamed V, Mellon
Foundation): cooperation involving
dozens of institutions in Africa,
Latin America, Europe and USA with
the aim of developing a permanent
digital library of scientific resources
concerning the nomenclature of
plants from all regions worldwide.
 The Observatoire des Saisons
(collaboration: GDR CNRS 2968): a
scientific programme involving the
participation of citizens in collecting
data on the phenological features of
common plants.
The association implements
participatory and citizen science
principles. Thousands of members
from different countries, and with
different skills, are involved in the
network on a volunteer basis to
promote knowledge development.
Our informatics team, with 10 years
of experience in the development
of participatory tools, ensures the
reliability and sustainablity of this
collaborative work. Tela Botanica
offers everyone an opportunity to
become involved in carrying out
the projects. All collected data are
available on an open source basis. •••

Pl@ntNet—a collaborative network
and computer platform devoted to compilation
and sharing of botany tools and knowledge

S Home page of the Pl@ntNet website.

Pl@ntNet is an initiative proposed by an international
consortium pooling many organizations built around three core
teams: AMAP, the IMEDIA project team of the French National
Institute for Research in Computer Science and Control
(INRIA) and Tela Botanica, the French language botany network.
This 4-year project (supported by Agropolis Fondation),
aims to create a computer platform designed to facilitate
the acquisition, analysis and collaborative use of data on the
plant community by three overall categories of stakeholders:
scientists, managers and citizens.
Substantial datasets must be collected and existing data
effectively used in order to meet the growing need for
syntheses to address major global challenges concerning the
plant community. Annotation, browsing and processing tools
and software that Pl@ntNet plans to develop and disseminate

will be able to deal with many types of data (herbaria,
photos, geographical distributions, phenology, ecology,
uses, etc.). These tools will be offered on an open source
basis for use directly on the platform or off-line, and will
enable users to individually manage their own botanical
data, and to exchange them with other users―scientists,
professional environment stakeholders or amateurs. The
accumulated data could then be used for citizen science
projects, e.g. for drawing up flora inventories, taxonomic
indices or interactive training tools. The user-friendliness
and efficiency of the developed software will be assessed
by a panel of users through the Tela Botanica network and
within the framework of pilot projects carried out with
many international partners so as to match applications
with needs and end-user expectations. Several research
thesis projects on visual content-based indexing and
mining and on ecological topics are planned, and the
results will be directly inserted in the platform. All of this
research will ensure significant progress in agronomy,
ecology, bioinformatics, tropical and Mediterranean botany.

Pl@ntNet is part of a large global movement aimed at
enhancing the management and effective use of taxonomic
information as a complement to other global initiatives
(Global Biodiversity Information Facility, European Distributed
Institute of Taxonomy, Encyclopedia of Life, KeyToNature),
while applying standards defined by the Taxonomic Database
Working Group.
Contacts: Daniel Barthélémy, daniel.barthelemy@cirad.fr
Nozha Boujemaa, Nozha.Boujemaa@inria.fr
Daniel Mathieu, dmathieu@tela-botanica.org
& Jean-Francois Molino, jean-francois.molino@ird.fr
For further information: www.plantnet-project.org

A field philosophy devoted to biodiversity

What about normative uncertainty? Different and sometimes
even competing values are involved to warrant biodiversity
conservation: interests of present or future humans, animal
rights, respect for living organisms, intrinsic value of species
or evolutionary processes, etc. Contrary to the traditional
dichotomy between facts and values, the pragmatic approach

contends that the boundary between what is and what should
be is much more permeable than Western philosophers have
acknowledged until now. Values are not abstract entities that
just have to be discovered and rationally and comprehensibly
organized, but instead they are practical tools that individuals
and social groups use to deal with encountered problems.
These values could be just as relevant a focus for an
experimental study as ecological phenomena. This is the
rationale behind the idea of a field philosophy based on
representations, declarations and actions of stakeholders
involved in real problems. In this way, a normative framework
can be developed ‘from the base’ to clarify tensions that
inevitably arise with biodiversity conservation. These may be
internal tensions (What biodiversity should be preserved?)
or external tensions (What balance should be established
between biodiversity conservation and other social requests?).
Contact: Virginie Maris, virginie.maris@cefe.cnrs.fr
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Biodiversity conservation is implemented in a setting of
twofold uncertainty—factual uncertainty (What was the
initial state of the environment? What are the likely impacts
of a given measure?) and normative uncertainty (What
biodiversity should we protect? Why should we protect it?).
The experimental method is tailored to deal with factual
uncertainty. It aims to overcome the uncertainty and, when this
is impossible, to take it into account by setting up a procedure
for monitoring the effects of a given measure so as to adjust
it according to how the impacts fulfil the initial management
objectives.
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S Extensive flower gardens throughout Montpellier.
© M. Croze

The struggle for life on Earth
will be won or lost in the cities
and towns, while municipalities
have a pivotal role to play because
global changes will begin on a local
level, as stated by Ahmed Djoghlaf,
Executive Secretary of the Convention
on Biological Diversity. Considering
this challenge, I have engaged the
City of Montpellier in a voluntary
process to address two major global
challenges—combating global
warming and biodiversity erosion. In
this latter area, Montpellier should
become a national and even global
model due to its wealth of biodiversity,
researchers and grassroots activists
focused on this issue.

Biodiversity—Science for humans and nature

Hélène Mandroux,
Mayor of Montpellier
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Montpellier—a French
city firmly committed to
biodiversity preservation
Montpellier is the capital of
Languedoc-Roussillon, the region
with the highest number of Natura
2000 sites in France. The city has
a glorious botanical history, with
the oldest botanical gardens and
the second largest herbarium in
France. It has grown considerably
over the last few decades, while
preserving large natural areas and
their biodiversity and developing an
active policy for their management.
Because of the increase in green
zones in urban parts of Montpellier,
it hosts a high number of animal
species (101 birds, 18 mammals,
27 fish, 13 reptiles), and over
1 000 native plant species.
The following measures have been
taken to foster biodiversity:
 Jardin des Plantes (botanical
garden): the city is providing
financial support for its renovation
in order to improve its species
conservation conditions, while also
shaping it into a tool to promote
science culture.
 Zoological park: this municipal
park is focused on preserving highly

threatened species (50 out of the
120 present) and it participates in
promoting public awareness through
information campaigns (‘Save the
rhinos’, ‘Frogs need you’, ‘European
carnivores’) and the reintroduction of
species in their original environments.
 Sustainable management of
parks and natural areas: since the
1990s, the city’s parks and gardens
have been managed in a way to
promote conservation and enhance
biodiversity (abandonment of
pesticide use, planting of native
plants, water management).
 Development of a green belt:
in order to link parks, gardens
and natural areas, thus avoiding
fragmentation, which would be
detrimental to biodiversity—a
large-scale green belt development
programme is under way, combining
environment-friendly ways to get
from place to place and biological
liaisons.
 Public awareness: reconciling
urban people and nature, boosting
awareness on threats to biodiversity,
and dissemination of scientific and
technical culture are the key aims of
the Main verte programme, including
events and visits to the zoological park
and organization of a ‘biodiversity
festival’.
 Collaboration with the scientific
community: the wealth of research on

With its commitment to the
Convention on Biological Diversity,
alongside Montreal, Curitiba,

Singapore, Nagoya and Bonn,
Montpellier aims to continue its
actions by adopting a three-level
Biodiversity Plan:
 Observing and gaining insight
 Preserving and restoring
 Boosting awareness and educating
One of the main aims of this plan is
to restore links between inhabitants
and surrounding nature in the
city in order to boost awareness
on the global issue of biodiversity
conservation. The following is
an example of some of the many
initiatives under way:
 development of cooperation with
the scientific community
 launching of educational activities
within the framework of Agriparc
with respect to wine growing,

beekeeping and olive growing
 enhancement and management of

urban wastelots and surplus lands so
as to include them, along with their
biodiversity, in the urban green belt
 development of urban biodiversity
monitoring networks based on
the voluntary participation of
inhabitants and schools, focusing
specifically on fauna and flora
 promotion of the biodiversity
festival, which provides a meeting
place for inhabitants, researchers,
associations and managers of
natural areas
 opening of the Darwin Centre at
the zoological park, which is a centre
of wildlife resources for everyone. 

T Ecovolunteers watching long-finned pilot
whales, Globicephala melas.
C. Arnal © Cybelle Méditerranée

Cybelle Méditerranée
citizen science programme
Cybelle Méditerranée is a citizen science programme focused on the
Mediterranean Sea. This programme involves large-scale and longterm monitoring of marine biodiversity in order to gain further
insight into the impact of environmental changes (especially
climatic) on the Mediterranean Sea. The aims are:
(1) to bring together scientists and nonscientists, and
(2) to simply measure and monitor biodiversity changes.
Cybelle Méditerranée is based on contributions from amateurs,
divers and recreational boaters who carry out observations at sea,
without any previous training. Simple procedures were developed
by specialists and scientists. Collected information is uploaded
onto the website by the amateurs so as to fuel a database that
can be freely used by the scientific community and managers.
This programme, which was launched in 2009, is an initiative
of the Cybelle Planète association, and includes a scientific and
educational commission consisting of around 20 stakeholders.
An annual newsletter can be downloaded from the website.
Contacts: Céline Arnal, contact@cybelle-mediterranee.org
& Serge Morand, serge.morand@univ-montp2.fr
For further information: www.cybelle-mediterranee.org
Biodiversity—Science for humans and nature

biodiversity in Montpellier is tapped,
e.g. a study on weed infestation
at the base of trees (CEFE/
CNRS), monitoring plant growth
in the Amazonian glasshouse,
controlling palm tree pests,
etc. This collaboration includes
providing public access to scientific
conferences (World Water Congress,
APIMONDIA). This aspect will be
further promoted in 2010, 2011 and
2012 when several international
scientific conferences are to be
held (12th International Congress
of Ethnobiology, 2011 European
Association of Zoos and Aquaria
Annual Conference, etc.).
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S A larch flower.
E. Gritti © UMR CEFE
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An observatory of seasons
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The Observatoire Des Saisons (ODS) is a participatory science
programme for citizens. The objectives are threefold:
(1) to boost public awareness on the impact of global
warming on flora and fauna, (2) to get citizens involved in
collecting information on seasonal flora and fauna patterns,
and (3) to propose a unique platform for interaction with
researchers working on biodiversity and climate change.
Phenological observations (seasonal patterns) throughout the
target area and on many species are urgently required for
research on the impacts of climate change. Seasonal patterns
are highly modified by climate change, leading to substantial
modifications in ecosystem functioning, and the survival of
certain species may even be endangered.
Observations collected throughout France by ODS thus
gradually fuel a large database that is validated and utilized
by researchers. ODS participants are requested to observe
the local environment and hosted organisms. Even for urban
inhabitants, it boosts awareness on the surrounding living
world and modifications that induce climate change within

this environment. The observations are simple, so anyone of
any age, profession or sociocultural origin can participate.
ODS also enhances citizens’ awareness on the scientific
and socioeconomic challenges prompted by climate change
through exchanges with researchers involved in the project.
This operation is an initiative of the CNRS research group
2968 (Systèmes d'Information Phénologique pour la Gestion
et l'Étude des Changements Climatiques) involving around
30 stakeholders. It is coordinated by three associations:
Tela Botanica (www.tela-botanica.org), Planète Sciences
(www.planete-sciences.org/national) and the
Centre de Recherches sur les Écosystèmes d’Altitude
(www.crea.hautesavoie.net/crea).
Contacts: Isabelle Chuine, isabelle.chuine@cefe.cnrs.fr
& Violette Roche, violette@tela-botanica.org
For further information: www.obs-saisons.fr
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S Harvesting grapes
in the Agriparc of Mas Nouguier.
© M. Croze
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