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Objectives

| _ _ o | o In order to make the soil biological informations easily accessible
Currently, among the international strategies for biodiversity conservation (2010-Millennium), the European to potential users in France, it is essential to create a tool
7/

Union wants to develop a unified approach of biodiversity’s analysisl-2. During three years (2005-2007), allowing the harmonisation and pertinent structuring of
ENVASSO program had investigated the pan-European strategies for soil sampling and data management, and data’ sets.

had proposed selected recommendations, including for soil biodiversity. It has to be evolutive, interoperable with existing databases
In the 1960s, as soil biodiversity inventories begin in European countries3#, the same researches begin in and has to ensure data’s quality for a long-term
France for earthworm groups®. These data have been implemented in a first database by Bouché and Soto: conservation.

Lombricien2000%. Our aim is to develop a relational meta-database
The EcoBio’s research team of the Rennes 1 University (France) had continued these inventories on several "EcoBioSoil' and, for underlying objective, to create an
monitoring sites, at different scales (local, regional, national and european) and on various ecosystems and integrated environment for improving the information

agrosystems. All these studies were completed by soil parameters and agricultural practices, and sometimes sharing and the multidisciplinary exploration of the soil
related to the other biological soil organisms (from microbiology to macrofauna). biota data.

It rapidly became evident that a database was needed to integrate and coordinate amount earthworm French
datasets, coming from different providers. Furthermore, it was essential to ensure the interoperability with

others existing soil biodiversity databases (e.g. international “"Macrofauna database” hosted by FAO) and with Material and mEthOdS
national (Donesol**), European (ESDB’) and international (ISRIC8) soil databases.

Database design has been conducted using the entity-relationship

* Lombricien2000, the database developed by the CNUSC (INRA / CNRS, Montpellier, France), and hosted on the local server of EcoBio team, which model° and the relational thGOI‘ylo'll.

contains all the data generated by the work of M.B. Bouché : taxonomic descriptions of earthworm species and their related anatomo-morphologic o _ _

characteristics, as well as the location and the species lists of Bouché’s samplings in Europe. At present, the data model is implemented in the relational database
** Donesol, the French Soil Quality Monitoring Network database, developed by INRA Infosol (Orléans, France) , accessible via internet management system (RDBMS) Microsoft Access©, which is particularly
(http://www.gissol.fr/outil/donesol/donesol.php) suitable for an internal use. The team is now working on a migration in

another RDBMS more adapted for web use, such as MySQL (Oracle) or

Structure of the EcoBioSoi/l meta-database Glossary

|
RDB* containing the metadata tables (geo- ' (l\ Interoperability « Metadata » is a common term referring to "data about data".
location, codification used, description of the s, )) Lombricien If the data are the results of the analysis of samples collected on field (taxonomic
research programs, methods used...). Metadata Catalog determination, countings, individual weighing, soil physico-chemical measurements,...), the
metadata are all the other informations allowing to explain these data (geo-
e location, sampling date, land use, land management, methods used, climatic
T Z N S : conditions,...). Metadata are thus the descriptive variables which are going to allow to
N A . Other . . group together or, on the contrary, to separate the datasets for datamining. The types of
S ":‘;"dde‘:,':l(:l), S Donesol metadata required for ecological databases have been reviewed in numerous articles!213,
Module [ The Biological Data Profilel* provides standards for the different types of metadata
associated with biological data. In Europe, a working group is dedicated to give
S~ N A 5 recommendations for metadata’s standards within the framework of the Inspire
Grassland & Directive, establishing an infrastructure for spatial information in Europe?.
Each module is a RDB* containing the LS agricultural . L. : L
S o & spEae PegEm, T R[g)B of Module S Iagn d Module Existing In the literature, the term « meta-database>» can have two meanings:

all the modules has the same Module ~ databases * A database dedicated to the metadata management (also called metadata catalog),

architecture in order to facilitate which can be connected, * A database of databases : “Strictly speaking a meta-database can be considered a
queries. if needed database of databases, rather than any one integration project or technology. It collects

data from different sources and usually makes them available in new and more convenient
 RDB: Relational DataBase Program’ scale Local B Regional B National ey form, or with an emphasis on a particular (...) organism.”l> This is the definition used

for this term in this poster.

Applications: some illustrations

2. EcoBioSoil is implemented in Access©
1. EcoBioSoil can be connected to ArcGis© (ESRI) to generate maps with the geolocated sampling sites.  (Microsoft). Directly in this software, simple

operations of descriptive statistic can be

&
700 + y
600 + T

500 +

£
o _3 g i
- e 2 S programmed to analyse datasets. s
- " T, © 300 {
7«% i t LR o hgt Figure 2: Histogram representing the earthworm’s total abundance of 8 ol
. O, e B v T the RMQS BioDiv sampling sites (DonEcoSol module; n=109), £
T A A i e separated by the land cover (see figure 1.1) E T .
6? E @ el . v : :l% o Crop Meadow Forest
. {?} d=02 . . ] .
e 3. EcoBioSoil can be connected to statistic
softwares, like R (open source), to make more
Key Tn advanced analysis, as geostatistical or
" oor J p— multivariate analysis.
eadow © m
* Forest Q16 kms Ke NCCT :
* gther (dune, fallow land) CA . i)ther monitoring sites :lv\‘LC ILRR EE
x Unsampled site o rc e - . RMQS BioDiv sites ARR e DA .
GIS + Lombricien2000 sites ‘ — Codes used for earthworm’s species are
Figure 1.1: Map representing the land cover of the | ° SQoKms — N detailed in the poster : “Integration of
geolocated sampling sites of the DonEcoSol module, L 2 biodiversity in soil quality monltorlng.:
;Iontgml.ng tNhe dalfaf of BFhIeD' reglonaIRl\f Og gg%@ Figure 1.2: Map of the whole geolocated sampling sites of EcoBioSoil DonEcoSol & A earthWOI;!n result of RMQS  BioDiv
i)l;gzcg)rmg etwork for BioDiversity (RMQS BioDiv;  odule (109 RMQS BioDiv sites), and all the other modules (27 monitoring sites), R program-.
n=109). connected with the Lombricien2000 database, representing 2000 sampling sites in =
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Figure 3: Graphical display of a multivariate analysis (PCA) discriminating the
earthworm’s species of the RMQS Bi/oDiv samplings (DonEcoSol module).

Conclusion - Perspectives

For the moment, EcoBioSoilis reserved to an internal use, allowing the EcoBio team and scientific partners to examine and analyze amount datasets generated either by local studies or multi-
partnership large-scale programs. Currently, the trend in the biological research community is for information sharing. The scientists and politics (regional, national and European) are now
convinced that such an approach is necessary to build real biodiversity observation systems. So, an additional level of the EcoBio$Soil interoperability will be achieved with the open source
website project development, as it will allow many bridges with other databases (abiotic, taxonomic...). In order to meet requirements of pan-European strategies (included in 2010 -
Millennium) for developing a soil biodiversity analysis unified approach at European level, databases interconnectivity will have to be enhanced, for instance by using the new possibilities
offered by the web services. Moreover, the development of the open-source website will also focus on data final representation, as communication tools for public, or eco-informatic products
to support ecological and environmental decision makers.
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