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Abstract—Nowdays, the great explosion of the Geoscience data digitized, and diversity of independently developed information sources 

may be difficult to operated due to heterogeneous data sources (formats, structures) that exist in all of these systems, interoperability has 

become a pressing need to share geographic information and contribute to the harmonization of data. In fact, this study describes the 

mechanism of exchange of heterogeneous information through the mediation of geoscience information approach based on the 

international standards of Open Geospatial Consortium (OGC) such as Web Map Service (WMS), Web Feature Service (WFS) and 

Geoscience Markup Language (GeoSciML), that it would be usable by different customers. 

Index Terms— Interoperability, OGC standards, Web Map Service, Web Feature Service, GeoSciML, Geology, Mediator. 

——————————      —————————— 

1 INTRODUCTION                                                                     

patial data has an important role in many social, environ-
mental, economic and political decisions, and is increasing-
ly acknowledged as a national resource essential for sus-

tainable development [1-4]. In Morocco, public and private 
organizations that operate in the field of geosciences have a 
large number of spatial data that are generally autonomous 
and heterogeneous data sources. According to an operational 
point of view, data from multiple independently developed 
sources have different and incompatible types, formats and 
qualities [5, 6]. Moreover, most currently used standards have 
remained limited to one organization or one country [7], 
which makes interoperability between these data systems dif-
ficult, almost impossible. Furthermore, geospatial data are 
often acquired for special purposes which are often revealed 
in a different way from their future use [8]. 

The architecture in this article provides interoperability be-
tween different sources of data of geological information (geo-
logic units) using OGC standards. The latest is an XML-based 
language for storing and transporting geospatial data[9], and 
the system of mediation to support the exchange of geoscience 
information. 

2 STATE OF OF THE ART 

Generally, the data come from heterogeneous sources e.g. 
public / private organizations, Institutes ... and each has its 
own platform, Database Management System (DBMS), spatial  
data structure. Indeed, data sources are designed inde-
pendently by different designers who have different applica-

tion targets[10], this is what makes their operations very diffi-
cult to the users (researchers, engineers ...) who want to locate 
or exploit the information resources distributed due to low 
accessibility, incompatibility of different storage struc-
tures[11]. For example, two datasets can be organized in dif-
ferent ways in two databases of the same type or different 
type, i.e., names of tables or structures of the columns may be 
different even if they describe the same information (Figure 1). 
Therefore, access to information must be carried out according 
to internal standards of the organization, and not according to 
international standards. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1.The heterogeneity of structures and sources 
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3 CASE STUDY 

Databases that are the subject of the test represent a sample 
of two geological maps 1/50 000 that are juxtaposed, Kelaat 
M'Gouna [12] and Sidi Flah [13] that are part of a batch of 6 
geological maps produced in collaboration with the USGS in 
the context of the National Plan of the geological mapping 
(Figure 2). In fact, these data have been selected for use in the 
study of case for the following reasons: 

 
 
1. The data perfectly reflect the heterogeneity problem, 

namely, the difference of the DBMS used as well as the 
inconsistency in terms of patterns of data structures. 

2. The prioritisation of geological data was carried out ac-
cording to standards [14]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2. Geological map of Western Anti-Atlas [15] 
 
 

4 METHODOLOGY  

In this part we are going to initiate various possible approach-
es and their feasibility in order to solve the problem of hetero-
geneity. Two approaches have been identified to make geo-
spatial data interoperable. 

 

4.1 The centralization approch 

 It means to develop a "data warehouse" well standardized 
which encompasses all the information (Structures, Database, 
etc...) (Figure 3) and existing geological data in a common plan 
or a common database scheme, using a set of standards and 
ontologies[16] .Consequently, this approach is very difficult to 
implement, due to the volume of information that is stored  in 
various distributed databases.  Moreover, no organization 
wants to share its own information in public without any 
commitment [17]. In this case, a centralized control is not an 
option. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.The centralization approach of geological information 
 

4.2 The mediation approach 

The mediation approach (figure 4) which was originally de-
scribed by Wiederhold [18] consists of the establishment of a 
mediator between the data sources and the user application 
[18], which solves the problem of the distribution of the data 
sources, using the transformer "wrapper" that logically con-
verts the objects of each source of data into a common infor-
mation model [17] based on the web services of OGC and the 
standard of GeoSciML. 

 
The strong point of the mediation approach is to facilitate 

the access to geographic information maintained by a wide 
range of stakeholders, by opting for the use of OGC standards 
[19]. Thus, this approach promotes the reuse of the already 
existing data inventories for future uses that are not yet identi-
fied [8].  

 

Fig.4.The mediation approach 
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In order to unify the data structures of the two sources, in 
our case Kelaat M'gouna and Sidi-flah (Postgresql and Oracle), 
so that it would enable the interoperability and merging of 
geospatial information, we opted for the mediation approach, 
which does not require no changes in the used DBMS nor at 
the structure of the entities for its implementation. In order to 
access the geological data stored in different sources, we have 
used international standards of OGC which are used by most 
of the organizations that work in the Geoscience field [20] so 
that it allows the visualization and the provision of these data 
regardless of the systems used, and the application of data 
model GeoSciML (Figure 5) governed by the Commission for 
the Management and Application of Geoscience Information 
(CGI) [21] to support interoperability of geological and other 
information data custodians [21], based on international 
standards such as Geography Markup Language (GML) [22] 
and the World Wide Web Consortium (W3C), so as to provide 
a framework for applications that arise on geological criteria 
(geological units, geological structures, fossil) [23] or research 
artefacts related to maps and geological observations to sup-
port the exchange of geoscience information [24]. Indeed, web 
services (WMS and WFS) and the GeoSciML are the keys to 
the interoperability and exchange in our system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.5. Overview of the GeoSciML model [25] 
 
The Geospatial data coming from the two data sources in 

our case study were mapped from the native pattern to the 
standard scheme of the GeoSciML. This allowed us to provide 
a standardized interface, which aggregates geospatial infor-
mation of both databases (PostgreSQL, Oracle). Indeed, the 
GeoSciML describes the basic elements of a geological map, in 
order to facilitate communication between geological data-

bases from multiple sources, without changing their original 
format and structure [26]. Therefore, we have reconciled be-
tween our databases elements (fields from tables in databases) 
and the properties defined with GeoSciML. At this point, the 
web services (WMS, WFS) striving to create independent inter-
faces (Figure 6) systems and thereby increase overall availabil-
ity of data based on existing standards of the computer world. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.6. Communication among user application and provid-

ers using GeoSciML and WMS/WFS 
 

5 RESULTS  

The use of the mediation system and the implementation of 
web services have given to present system wide flexibility to 
exploit the geological data stored in our database, with a 
standardized structure (Figure 7). Indeed, the access to the 
information becomes open to the user application (QGIS, 
ArcGis, Deegree...) that support OGC specifications (Figure 8). 
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Fig.7.The structures of two data sources 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.8. Access to information via the various customers 
 (Deegree, QGIS…) 
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6 CONCLUSION AND PERSPECTIVE 

The geoscience information is generally present as maps 
(paper), since the digital format is almost limited at our dis-
posal to discover a large area that is a city or a whole country, 
which complicates more the aims of the stakeholders for the 
exploitation and exploration of the geoscience information. 

As a perspective, we intend to work on a mechanism based on 
the ontological approach which belongs to the standards of 

W3C dedicated to the Semantic Web [16] in order to specify 
standardized vocabularies between the various sources of ge-
ology to identify structural and semantic interoperability in 
system. 
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