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Outline of the talk 
 

• What is CESAB and what is scientific 
synthesis? 

 

• Challenges and solutions in the sharing 
of data 

– sociological and cultural 

– “technical” 

– semantical 



What is CESAB? 
 

• The “Centre for the Synthesis and Analysis of 
Biodiversity” 
 

• One of the five flagship programmes of the French 
Foundation for Research on Biodiversity (FRB)… 
 

• … and a synthesis and analysis centre (created in 
2010) 
 

• Objective: promote high level research on a wide 
range of topics related to biodiversity, 
without collection of new primary data 



What is CESAB? 

• A centre to provide space and “timeless time” to 
advance knowledge on all fields pertaining to 
biodiversity 

 

• Located in Aix-en-Provence 

(~ 30 km North of Marseille) 
 

• Selection of 3 to 4 working 
groups/year based on a 
call for proposals  



The 10 current CESAB working groups 



MORE INFORMATION ON 

 

www.cesab.org 

 

 

http://www.cesab.org/


What is scientific synthesis? 

• Scientific synthesis refers to the integration of 
diverse research in order to increase the 
generality and applicability of the results of 
that scientific research 

 

• Synthesis occurs both within and across 
disciplines and professional sectors and is 
therefore not captured entirely by the term 
interdisciplinary research 

Hampton & Parker (2011) 

BioScience 61: 900 



Why care about scientific synthesis? 



An example: how does fertilization affect plant 

diversity in grasslands? 

Total soil nitrogen concentration (%) 

Janssens et al. (1998) Plant Soil 202: 69 Klimek et al. (2007) Biol Cons 134: 559 

Nitrogen fertilization (kg N ha-1 an-1) 

Number of plant species 



The basic pieces required to understand 

this relationship 

• Definitions of concepts: 
– biodiversity 

– fertility 
 

• Choice of descriptive variables: 
– number of species (biodiversity index) 

– components of nitrogen availability (indicator of fertility) 
 

• Methods 
 

• Interactions with other factors: 
– biogeographical context  

– soil-climate context 

– other resources (phosphorus, water…) 

– other management practices 

– … 



SHARING DATA: 

 

CHALLENGES AND SOLUTIONS 



An example: the CESAB project DIVGRASS 

(DIVersity of GRASSlands) 

~ 8 million ha 

What are the patterns of 

plant functional diversity 

in permanent grasslands 

along environmental 

gradients? 



The data used in the context of DIVGRASS 

Nature of data Source Access Conditions 

Floristic relevés Members of WG Free in the context of 
project 

Free 

 Botanical Conservatories Agreement limited to the 
project 

Free 

 InfoSols – RMQS Agreement limited to the 
project 

Free 

 SOPHY (Very) complex Exchange 
Plant traits Members of WG Free in the context of 

project 
Free 

 TRY data base Proposal submitted to 
steering committee 

Agreement with data 
custodians (TRY IP) 

Taxonomy TaxRef v4.0 Free (MNHN) Free 
Soil Members of WG Free in the context of 

project 
Free 

 InfoSols – RMQS Agreement limited to the 
project 

Free 

 InfoSols – BDGFS Agreement limited to the 
project 

Free 

Climate Members of WG Free in the context of 
project 

Free 

 Aurhély (Météo France) Via one member of project Free 
Land use Référentiel parcellaire 

graphique 
To be paid for – Usable in 
context of the project 

5500 € TTC 

 Agreste (Ministry of 
Agriculture) 

Free Free 

 



Challenges associated with scientific synthesis 

and data sharing 

 

• Technological: data 

 

• Semantics: concepts 

 

• Cultural and sociological: benefits of 

sharing and intellectual properties 

 
Reichman et al. (2011) 

Science 331: 703 



The data challenges 

 

• Data are dispersed: 
– The vast majority of data in ecology is structured in small and dispersed 

sets of data, managed by « independent » researchers (less than 1% of 
the data are « freely » available) 

– The themes that have led to the collection of data might be substantially 
different 

 

• Data are heterogeneous 
– Various sub-disciplines : e.g. organisms/communities/ecosystems; 

plants/animals/microbes 

– Lack of concertation among scientits to standardize approachs, 
protocols and data 

– Related fields (e.g. climatology, social sciences) have their own 
terminologies and experimental protocols 

– Syntactic heterogeneity 



Possible solutions 

Madin et al. (2008) TREE 23: 159 



Semantics standards 
 

• Metadata: who, what, when, where and how about 
every aspect of the data 
(e.g. Darwin Core, EML, ISO 19115 [INSPIRE]) 

 

• Controlled vocabularies and thesaurus: 
list of key terms and their definitions (in a domain of 
interest) and how these are organized and structured 

 

• Ontologies: 
a formal representation or classification of concepts and 
their relationships within a domain of interest 



Example of a controlled vocabulary and a 

thesaurus for plant traits 

Plant height  Canopy height 



ThesauForm: a web tool for the collaborative 

construction of a thesaurus on plant traits  

Laporte et al. (2012) 

Ecol Inform 11: 34 



Visualizing the thesaurus (~ 1000 traits) : 

A facetted 

search tool 

Laporte et al. (2013) 

Proc S4Biodiv: ceur-ws.org/ Vol-979 



Ontologies 
 

• In the information sciences, an ontology is a fixed universe of 
discourse in which: 
– each element or concept (e.g. field name or column in a database) is 

precisely defined 

– each possible relationship between data elements is parametized or 
constrained.(e.g. « is_a », « part_of », « has_member », 
« has_characteristic »…) 
        
          Schuurman & Leszczynski (2008) BBI 2: 187 
 

 

• Explicit representation of a domain allowing  a machine to execute 
automatically certain tasks implying some reasoning 

 

• Must be shared, and constructed in a way which makes it possible 
to improve it and add further concepts to it 



A sample of an ontology in plant ecology 

Madin et al. (2008) 

TREE 23: 159 

« INTEROPERABILITY » OF DATA BASES 

capacity of a system to operate with other systems 

without restictions on access or implementation 



Cultural and sociological challenges (1) 

 

• Little incentive to share: 
– data sharing is traditionally little developped in ecology as 

compared to other disciplines (e.g. astronomy, oceanography, 
genomics): analysis and publications of independent data sets 

– syntheses in ecology which have appeared in recent years and 
increased data flow lead to a change in this appraoch to data: 
advancement of science greatly benefit from data sharing (cf. 
NCEAS… and CESAB!)  

 

• Protection against « data predators »:  
– retain data until they are not « correctly » valued, so that they are 

not used by others who could « steal » their originality and 
novelty 

– protection of intellectual property with penalties by peers or 
funding agencies still insufficient 

 



Cultural and sociological challenges (2) 

 

• Reward: 
– lack of reward for collecting data 

– make data sets publishable (« ecological archives » from ESA; 
journals PhytoKeys, ZooKeys, Nature), so that they are 
respected and valued as such, and reward those who make the 
effort (criteria for the selection of research projects) 

 

• Resources (human and financial) for the management of 
data: 
– lack of funds 

– beyond individuals and specific projects: the scientific community 
and stakeholders should develop a perennial model for data 
management (cf. DataONE; GenBank) => needs funding! 

 
 



CONCLUSIONS: 

 

THE LIFE CYCLE AND 

MANAGEMENT PLAN OF DATA 



Taking care of the data life cycle 

Michener & Jones (2012)  

TREE 27: 85 



Implementing a data management plan 

Michener & 

Jones (2012)  

TREE 27: 85 



Thank you for your attention 

Any question? 



DataOne 



Data flow in TRY 

Kattge et al. (2011)  

GCB 17: 2905 


