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Summary: Although there is an increasing need for data in ecological studies, many datasets are still lost or not sufficiently 
visible due to a lack of appropriate data archives. With the West African Data and Metadata Repository, we present a secure 
long-term archive for a data-poor region allowing detailed documentation by metadata following the EML standard and giv-
ing data holders the opportunity to define levels of data access and conditions of use. This article gives an overview of struc-
ture, functions and content. The repository is online at the URL http://westafricandata.senckenberg.de.
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Le West African Data and Metadata Repository - une archive de données à long terme pour 
les ensembles de données écologiques de l'Afrique de l'Ouest
Résumé: Bien qu'il existe un besoin croissant de données dans les études écologiques, de nombreux ensembles de données 
sont encore perdues ou pas suffisamment visibles en raison d'un manque d'archives de données appropriées. Avec le West 
African Data and Metadata Repository, nous présentons une archive sécurisé à long terme pour une région pauvre en données 
permettant une documentation détaillée par des métadonnées suivant la norme EML et donnant aux propriétaires de données 
la possibilité de définir des niveaux de l'accès aux données et les conditions d'utilisation. Cet article donne un aperçu de la 
structure, des fonctions et du contenu. Le référentiel est en ligne à l'adresse URL http://westafricandata.senckenberg.de.
Mots clés: Afrique de l'Ouest, archivage des données, données écologiques

Das West African Data and Metadata Repository – ein Langzeitdatenarchiv für ökologische 
Daten aus Westafrika
Zusammenfassung: Obwohl zunehmend Daten für ökologische Studien gebraucht werden, gehen noch immer viele Daten 
verloren oder sind mangels geeigneter Datenarchive nicht sichtbar genug. Mit dem West African Data and Metadata Reposi-
tory stellen wir ein Langzeitdatenarchiv für eine datenarme Region vor, das eine detaillierte Dokumentation mit Metadaten 
nach dem EML-Standard erlaubt und Datenhaltern die Möglichkeit gibt, Datenzugangsebenen und Nutzungsbedingungen 
zu bestimmen. Dieser Artikel gibt einen Überblick zu Struktur, Funktionen und Inhalt. Das Repositorium ist online unter der 
URL http://westafricandata.senckenberg.de.
Schlagworte: ökologische Daten, Datenarchivierung, Westafrika

1	 Introduction 
Plant ecology is continually moving into a direction of ‘big data’. This has become possible by the increasing availability 
of large collaborative datasets such as species occurrence data from the Global Biodiversity Information Facility (GBIF; 
Edwards et al. 2000), nomenclature and synonymy datasets like the African Plant Database (Klopper et al. 2006) or plant 
trait data from TRY (Kattge et al. 2011). Complementary to these large scale organismic data are continental or global en-
vironmental datasets for climate, soil, or satellite data and its derivatives, like vegetation indices or tree cover. Increased data 
availability, common standards and exchange formats have helped to bridge scientific disciplines and tackle urgent environ-
mental issues from local to global scales more efficiently. Consequently, data-driven approaches become increasingly impor-
tant in ecological and biodiversity studies (Kelling et al. 2009).

While the availability of biodiversity collection data, genetic sequences or environmental grid data have considerably increa-
sed, other biological data (which tend to be of a more complex and heterogeneous structure) and their digitization efforts and 
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(LTER) or the Data Observation Network for Earth (Data-
ONE).

3 Features
Our local Metacat installation has a specifically adapted in-
terface for the West African Data and Metadata Repository. 
It consists of a semantic and geographic search tool, a data 
entry and editing form, and a web map service for visualiza-
tion. Furthermore, via personal request to the data manager, 
each inserted dataset can be supplied with a digital object 
identifier (DOI), as we have registered our Metacat reposi-
tory with DataCite. 

A simple search is available by title, abstract, keywords, 
persons or by pre-defined frequently used terms of botany, 
geography and others (see Fig.2). Seven mandatory and 
seven additional optional EML categories with further sub-
elements are supported by the data entry and editing form 
(Fig.3). The integrated web map service (WMS) is based on 
GeoServer and OpenLayers and allows a visualization of 
the center points or bounding boxes of data sets. A geogra-
phic search can be performed by clicking on a point location 
or by drawing a bounding box into the map (Fig.4).

4 Contents
Presently, the repository contains 50 ecological datasets 
from West Africa. These datasets are thematically diverse, 
dealing with land degradation, soil parameters, land use and 
land cover, environmental raster datasets, non-timber forest 
products, ethnobotanical interview data, species checklists 
and introduced species (Fig. 5).

Each single dataset is accompanied with metadata. This in-
cludes a citation comprising authors, title, document ID and 
a URL to the complete set of metadata. General information 
includes an abstract and keywords, upload date and eventu-
ally URLs to the data itself. Further sections of the metadata 
set cover involved parties (dataset owners, curators, contact 
persons, etc.), geographic coverage, temporal coverage, me-
thods and information on data usage rights and the type of 
medium the data is distributed with. Datasets described with 
Morpho include even more detailed information on the data 
itself.
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availability lag behind. In consequence, this also means that 
datasets from ecological case studies not fitting easily into 
the schemes of larger databases are usually stored on scat-
tered desktop computers or storage media instead of being 
properly archived. Consequently, they are more prone to be 
lost in the long-term and also less visible to the scientific 
community. This is even more pronounced in world regions 
that lack the infrastructure of the industrialized nations.

To improve this situation for ecological datasets from West 
Africa, we implemented the West African Data and Metada-
ta Repository at the Senckenberg Biodiversity and Climate 
Research Center as a data warehouse for ecological datasets 
from West Africa. Long-term support of the database is en-
sured through integration in the wider structure of the BiK-F 
Data and Metadata Repository maintained at Senckenberg. 
This new repository will complement our set of biological 
databases for West Africa (West African Vegetation: Sch-
midt et al. 2012; African Plants – a photo guide: Dressler 
et al. 2014) and give researchers the opportunity of secure 
long-term archiving and increased visibility of their da-
tasets, while keeping control of data access levels according 
to their needs.

2 Technical structure
The West African Data and Metadata Repository (http://
westafricandata.senckenberg.de, see Fig. 1) is based on 
Metacat (Berkley et al. 2001 ), a data warehouse for eco-
logical and environmental data. Metacat is available under 
a free public license and allows easy entry and retrieval of 
data and metadata.

Technically, Metacat is a Java servlet application that runs 
in conjunction with a relational database such as in our case 
PostgreSQL and a Web server. Metadata are stored in EML 
(Ecological Metadata Language, Fegraus et al. 2005), an 
XML schema, which can be used in a modular and extensi-
ble manner to document ecological data. Especially data in 
tabular formats can be described in detail including row and 
column information. This way, Metacat guarantees a stan-
dardized comprehensive documentation of the data. 

Metadata entry and editing is possible via a configurable 
web form or by using Morpho, a Java-based EML editor, 
that has explicitly been designed for this purpose (Lein-
felder et al. 2011). In addition to the metadata, the data 
tables themselves as well as further data entities can be op-
tionally included (see Fig.2). This way, data users are able 
to fully understand the data sets. In addition, semantic web 
approaches in the ecological sciences are also supported.

Metacat also allows users to define different data access le-
vels for each individual data set, including public (free ac-
cess to all other users), private (no access to other users) and 
access restricted to selected registered users of the reposito-
ry.

By linking Metacat repositories, a parallel search of data 
in different databases can be facilitated. Metacat is being 
used by large international data repositories such as the ones 
from the Knowledge Network for Biocomplexity (KNB), 
the National Center for Ecological Analysis and Synthesis 
(NCEAS), the Long-Term Ecological Research Network 
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Fig. 1: 	 Start page of the West African data and Metadata Repository with text-based search functions. The repository can be accessed online via 
the URL http://westafricandata.senckenberg.de. / Page de démarrage du West African data and Metadata Repository avec des fonctions de 
recherche textuelle. L’archive peut être consulté en ligne via l'URL http://westafricandata.senckenberg.de.
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Fig. 2: 	 Using Morpho to describe a tabular dataset in detail. / Utilisation de Morpho pour décrire un ensemble de données sous forme de tableau 
en détail. 
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Fig. 3: 	 Data entry web form of the West African Data and Metadata Repository. / Forme de web du West African Data and Metadata Repository 
pour la saisie des données. 
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Fig. 4: 	 Map view of the West African Data and Metadata repository showing the locations of datasets in red and allowing direct access to the data 
descriptions by clicking single points or selecting a rectangular area (as shown in this screenshot around Benin). / Carte interactive du 
West African Data and Metadata Repository montrant les emplacements des ensembles de données en points rouges et permettant accès 
direct aux descriptions de données en cliquant sur les points ou en sélectionnant une zone rectangulaire (comme le montre cette capture 
d'écran). 
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Fig. 5: 	 Number of datasets summarized (a) by individual countries or West Africa as a region, and (b) by thematic fields. As a single dataset may 
cover several countries and themes, the sum exceeds the total number of datasets. / Nombre d'ensembles de données résumées (a) par des 
pays individuels ou l’Afrique de l'Ouest en tant que région, et (b) par des champs thématiques. Comme un seul ensemble de données peut 
couvrir plusieurs pays et thèmes, la somme dépasse le nombre total des ensembles de données.

Fegraus E, Andelman S, Jones M & Schildhauer M 
(2005): Maximizing the value of ecological data with struc-
tured metadata: An introduction to Ecological Metadata 
Language (EML) and principles for metadata creation. Bull 
Ecol Soc America 86: 158–168.

Kattge J, Díaz S, Lavorel S, Prentice IC, Leadley P, 
Bönisch G, Garnier E, Westoby M, Reich PB, Wright 
IJ, Cornelissen JHC, Violle C, Harrison SP, Van Bode-
gom PM, Reichstein M, Enquist BJ, Soudzilovskaia NA, 
Ackerly DD, Anand M, Atkin O, Bahn M, Baker TR, 
Baldocchi D, Bekker R, Blanco CC, Blonder B, Bond 
WJ, Bradstock R, Bunker DE, Casanoves F, Cavender-
Bares J, Chambers JQ, Chapin FS, Chave J, Coomes D, 

References
Berkley C, Jones M, Bojilova J & Higgins D (2001): Me-
tacat: A schema-independent XML database system. Procee-
dings of the 13th Intl. Conference on Scientific and Statisti-
cal Database Management: 171p. 

Dressler S, Schmidt M & Zizka G (2014): Introducing Af-
rican Plants - a Photo Guide - an interactive identification 
tool for continental Africa. Taxon 63: 1159–1161. 

Edwards JL, Lane MA & Nielsen ES (2000): Interoperabi-
lity of Biodiversity Databases: Biodiversity Information on 
Every Desktop. Sci 289 (5488): 2312–2314. 



10

Flora et Vegetatio Sudano-Sambesica 18

Cornwell WK, Craine JM, Dobrin BH, Duarte L, Dur-
ka W, Elser J, Esser G, Estiarte M, Fagan WF, Fang J, 
Fernández-Méndez F, Fidelis A, Finegan B, Flores O, 
Ford H, Frank D, Freschet GT, Fyllas NM, Gallag-
her RV, Green WA, Gutierrez AG, Hickler T, Higgins 
S, Hodgson JG, Jalili A, Jansen S, Joly C, Kerkhoff AJ, 
Kirkup D, Kitajima K, Kleyer M, Klotz S, Knops JMH, 
Kramer K, Kühn I, Kurokawa H, Laughlin D, Lee TD, 
Leishman M, Lens F, Lenz T, Lewis SL, Lloyd J, Llusià J, 
Louault F, Ma S, Mahecha MD, Manning P, Massad T, 
Medlyn B, Messier J, Moles AT, Müller SC, Nadrowski 
K, Naeem S, Niinemets Ü, Nöllert S, Nüske A, Ogaya R, 
Oleksyn J, Onipchenko VG, Onoda Y, Ordoñez J, Over-
beck G, Ozinga WA, Patiño S, Paula S, Pausas JG, Pe-
ñuelas J, Phillips OL, Pillar V, Poorter H, Poorter L, 
Poschlod P, Prinzing A, Proulx R, Rammig A, Reinsch 
S, Reu B, Sack L, Salgado-Negret B, Sardans J, Shio-
dera S, Shipley B, Siefert A, Sosinski E, Soussana J-F, 
Swaine E, Swenson N, Thompson K, Thornton P, Wald-
ram M, Weiher E, White M, White S, Wright SJ, Yguel 
B, Zaehle S, Zanne AE & Wirth C (2011): TRY - a global 
database of plant traits. Global Change Biol 17: 2905–2935. 

Kelling S, Hochachka WM, Fink D, Riedewald M, Ca-
ruana R, Ballard G & Hooker G (2009): Data-intensive 
Science: A New Paradigm for Biodiversity Studies. BioSci 
59: 613–620.

Klopper RR, Smith GF, Gautier L, Chatelain C & Spi-
chiger R (2006): The African plant checklist and database 
project. South African J Bot 72: 342. 

Leinfelder B, Bowers S, O’Brien M, Jones MB & 
Schildhauer M (2011): Using Semantic Metadata for Dis-
covery and Integration of Heterogeneous Ecological Data. 
Proceedings of the Environmental Information Management 
Conference (EIM 2011) (eds M.B. Jones & C. Gries): 92–
97pp. 

Schmidt M, Janssen T, Dressler S, Hahn K, Hien M, 
Konaté S, Lykke AM, Mahamane A, Sambou B, Sinsin 
B, Thiombiano A, Wittig R & Zizka G (2012): The West 
African Vegetation Database. Biodiversity Ecol 4: 105–110.


