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Networking ecological Databases, … why? 

  “Ecology increasingly relies on data synthesis and 
integration” (Kueffer et al. 2011). 

  Today, forest ecosystems are undergoing changes at 
the global scale. This requires new approaches and 
tools which in turn require vast amounts of data from 
various sources, environments and disciplines (IPCC 2007). 

  Database networking : 

  enhances the availability of data 

  facilitates the search for data 

  facilitates the sharing of data 

  promotes collaboration  

  May ensure data perennity 



At Canadian Forest Service : 

Data integration used as a link between 

on the ground regional research and 

national policy 

via data integration: up-scaling of 

monitoring outputs to relevant 

information for the drafting of national 

policies,. 
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Networking ecological Databases, … why? 

In recent years, increased effort 

within governmental agencies: 



The complexity challenge 

  Ecological data usually displays great variation in :  

  the type of data (Globe and Stevens 2008) 

  spatial and temporal scales (Davidson et al. 1995) 

  nomenclature (Levy 2000, Stein 2003, Globe and Stevens 2008) 

  protocols of measurement (Globe and Stevens 2008) 

  … 

Challenges of data networking in ecology 



Challenges of data networking in ecology 

The financial challenge 

  Funding for data management and standardization is 
scarce. 



Challenges of data networking in ecology 

The operational challenge 

  Data is scattered and in great amounts. 

  Databases are built in different formats and languages, and are supported by 
different technologies (Davidson  et al. 1995, Globe and Stevens 2008). 

  The structure and content of databases continually evolve with the development of 
experimental techniques and the discovery of new generalizations and laws (Davidson  et al. 

1995, Stein 2003).  

  The generalization of terms and concepts for integration may cause a loss of 
precision in data (Davidson  et al. 1995). 

  … 



Challenges of data networking in ecology 

The human challenge 

•   Intellectual property issues 

•    Cultural issues 

•    Motivation & cooperation issues 



Challenges of data networking in ecology 

The human challenge 

Motivation & cooperation issues 

  “ As there is no reward system in place that recognizes the contributions made by 
sharing data, it is difficult to convince researchers to contribute simply because 
there will be a benefit to their discipline ” (Jones et al. 2006). 

“ No-one will win a Nobel Prize for defining a workable format standard ”  

(Globe and Stevens 2008). 



Users : “ All data should be public, free and accessible.” 

Providers : “ I spent years collecting these data. I don’t like the attitude of 

data users. They build their work on my data and publish in Science 

without any acknowledgment of my work.” OR “ I don’t have time to 

reformat my data to reach the database requirements!” 

Data managers : “ I have to struggle with all these challenges to help others 

to publish. While I do that, my own work stagnates!” 

Challenges of data networking in ecology 

The human challenge 

  In order to ensure their success and perennity, initiatives of data integration must 

strike a balance between the needs, rights and obligations of data users, 

managers and providers. 
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Data 
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Monitoring can hardly 

influence national policy 

without data integration.  

However, data integration 

is impossible without 

monitoring! 

! 



Toward a new research culture: 

  Project designed with re-use of data in mind 

  Reward system:  

 Citation of the original work 

 Co-authorship 

  Incentive for data sharing from funding 

agencies 



Forest 

Change 

Two initiatives in development of the 

Canadian Forest Service 



Traits of Plants in Canada 

Facilitating research collaboration 

on key ecological issues through 

the functional traits approach 

The TOPIC Network 



The functional traits approach has been 

underexploited in North America 

Because of the : 

  Gaps in knowledge 

  Fragmentation of available information 

  Lack of an ecoinformatics structure 



Objectives of the TOPIC Network 

  Integrate trait data into a regional database 

  Facilitate the exchange of trait data 

  Increase the collaboration between researchers 

  Promote the use of the functional traits 

approach in Canada  



TOPIQ : Traits of Plants in Quebec (2004-2008) 

  Created at the University of Montreal 

  Reference : Aubin et al. 2007. Ecoscience 14 (2): 259-271. 

From TOPIQ to TOPIC – a brief History 

TOPIC : Traits of Plants in Canada (2009-present) 

  Managed by the Canadian Forest Service (CFS) – Great Lakes Forestry Centre 

  More than 700 species and 50 traits are documented 

  Data has been used in over 30 research projects 

 TOPIC network: Spring 2011 



Should we thrive towards a network 

of regional databases or a single 

global database? 

Networking or Integration? 

“ Although it is tempting to treat the integration of biological databases 

as a technological problem, in fact the main impediment to achieving 

this goal is not technological but sociological ” (Stein 2003). 
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Members of  the TOPIC 

Network 

Orientation committee 

Representatives from:  

•  Universities 

•  National and 

provincial instances 

•  Industry 

Tasks:  

•  Maintain a vision 

for the network 

•  Search for funding 

•  Promote the network 

Coordination committee 

Tasks:   

•  Manage the network 

•  Funding strategy 

Editorial board 

Tasks:  

•  Data acquisition  

•  Data validation 

•  Data distribution 

•  Aubin, Isabelle, CFS  

•  Bell, Wayne, OFRI  

•  DeGrandpré, CFS  

•  Gachet, Sophie, IMEP (France)  

•  Hébert, François, MRNF  

•  Messier, Christian, UQAM  

•  Munson, Alison, ULaval  

•  Paquette, Alain, UQAM  

•  Poulin, Monique, ULaval  

•  Ricard, Jean-Pierre, Génivar  

•  Shipley, Bill, USherbrooke  

•  Sirois, Luc, UQAR  

•  Thiffault, Nelson, MNRF  

•  Vellend, Mark, USherbrooke 

•  D'Astous, Amélie 

•  Bachand, Marianne  

•  Boiffin, Juliette  

•  Dacosta, Jennifer  

•  Deshaies, Olivier  

•  Patry, Cynthia 

•  Dan McKenney, CFS 

•  Louis DeGrandpré, CFS 

•  Ken Baldwin, CFS 

•  Kevin Lawrence, CFS 



Structure and functionning of the TOPIC 

database  



Module Framework 
Level of 

integration 
Object Advantage 

Literature review Relational Database  Fully integrated and 

standardized 

Species Ready-to-use data 

Georeferenced 

field 

measurements 

Metadata-driven 

Database 

Low integration Observation entity x 

time  

Flexible data 

Structure and functionning of the TOPIC 

database  
Two modules : 



Structure and functionning of the TOPIC 

database  
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Structure and functionning of the TOPIC 

database  

External Climate 
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Georeferenced field  

measurements module 



The TOPIC Website 



Present development of TOPIC 

  Automated procedure & make the portail fully operational  

  e.g. data entry and diffusion via the web 

  Data acquisition and consolidation 

  coordination of data acquisition campaigns 

  Development of bridges to external databases 

  e.g. TRY, VASCAN-Canadensys 

  Funding and staffing strategy 

  Development within CFS, help to user within member’s organisation 

  Post-doc position 

  …  



A portal collating information and tools on 

the risks and opportunities posed by climate 

change to Canada’s forests 

FOREST CHANGE 



Context: 

  Managing and mitigating the effects of climate change on Canada’s forests require 
informed decision-making, which creates an increasing demand for relevant 
knowledge, information, products and services.  

Objectives: 

  KNOWLEDGE TRANSFER – Tailoring information to meet the needs of users 
and enabling the incorporation of climate change considerations into forest 
management 

  INTEGRATED ASSESSMENT – Integrating data in order to enable the 
integrated assessment of multiple interacting impacts of climate change on 
Canada’s forests 

  CORPORATE PLANNING FRAMEWORK – Identifying potential synergies in 
research activities, knowledge gaps and research priorities, as well as areas for 
collaboration in order to maximize the efficiency and relevance of research 

Forest Change – Context and objectives 



Present development of Forest Change 

  Design of the Forest Change Portal to host a diversity of 

information from general information (for public, education, etc.) as 

well as more detailed scientific data/knowledge. 

  Technological infrastucture to enable the integration of climate 

change impacts knowledge from multiple disciplines.  

  Policies and guidelines of data use and sharing  

 National  

 policy 

Data 

integration 

Monitoring 
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