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Dit rapport bevat een beknopt verslag van in activiteiten van Theo Tijssen en Wilko 
Quak in het kader van het GeoValley project. Het rapport bevat een flink aantal 
bijlagen waarin de geproduceerde resultaten integraal zijn opgenomen (presentaties, 
artikelen, analyses, etc.) 

ISBN: 978-90-77029-37-4 
ISSN: 1569-0245 
© 2013 Section GIS technology 
 OTB Research Institute for the Built Environment 
 TU Delft 
 Jaffalaan 9, 2628 BX Delft, the Netherlands 
 Tel.: +31 (0)15 278 4548; Fax +31 (0)15-278 2745 
Websites: http://www.otb.tudelft.nl 
 http://www.gdmc.nl 
 
E-mail: c.w.quak@tudelft.nl; t.p.m.tijssen@tudelft.nl 
 
All rights reserved. No part of this publication may be reproduced or incorporated into any 
information retrieval system without written permission from the publisher. 

 

The Section GIS technology accepts no liability for possible damage resulting from the findings of this 

research or the implementation of recommendations. 

 

 

 

 



 

OTB Research Institute for the Built Environment  v 

Inhoud 
 
 

1 Achtergrond ...................................................................................... 1 

2 Overzicht bijlagen ............................................................................ 3 

 
  



 

vi OTB Research Institute for the Built Environment 

 
 



 

OTB Research Institute for the Built Environment  1 

1 Achtergrond 

In de jaren 2009-2011 heeft de sectie GISt van het OTB geparticipeerd in het door 
de EU mede gefinancierde project Geo Valley. Geo Valley is een investeringsplan 
opgesteld door de Stichting Geomatics Business Park, in samenwerking met 
organisaties afkomstig uit alle provincies van Landsdeel West. De activiteiten van de 
sectie vonden plaats binnen de onderzoek- en ontwikkelingsactiviteit (O&O) 
‘Geomatica Technologie en Infrastructuur’ binnen deelproject I (O&O). Binnen het 
thema “Geomatica Technologie en Infrastructuur (T&I)” wordt nieuwe kennis 
ontwikkeld over een (e-) netwerk infrastructuur dat de bedrijven in het Geomatics 
Business Park ondersteunt in het verkrijgen, gebruiken, verwerken en verspreiden 
van geo-informatie. De verwachting is dat dit onderzoek bestaande diensten 
aanmerkelijk kan verbeteren en efficiënter maken. Daarbij zal een aanpak worden 
gekozen die optimaal aansluit bij de nationale en internationale ontwikkelingen op 
het gebied van geo-informatie voorzieningen in combinatie met netwerktechnologie. 
 
 
Met name Theo Tijssen en Wilko Quak zijn bij de uitvoering van die project 
betrokken geweest vanuit de sectie GISt.  In de bijlages van dit document geven wij 
een overzicht van de bijdrages van de sectie GISt aan dit project. 
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2 Overzicht bijlagen 

A. Wilko Quak. Presentatie op intern overleg: ‘Running services on top of a 
DBMS’ (2009-12-14) 

B. Wilko Quak, Theo Tijssen. Lunch presentatie op OTB-TUDelft. (2010-02-
04) 

C. Wilko Quak. Geo Valley Update event op het Geonatics Businuess Park 
(2010-03-18) 

D. Wilko Quak. Proposed structure for embedding 3D-Coverages in INSPIRE 
UML Diagrams (2011-07-15) 

E. Wilko Quak. Unfinished Paper: Toward integrated support for coverages in 
INSPIRE (2012-03-22) 
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Bijlage A 
 
Wilko Quak. Presentatie op intern overleg: ‘Running services on top of a DBMS’ 
(2009-12-14) 
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Bijlage B 
 
Wilko Quak, Theo Tijssen. Lunch presentatie op OTB-TUDelft. (2010-02-04) 
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Bijlage C 
 
 
Wilko Quak. Geo Valley Update event op het Geonatics Businuess Parkt (2010-03-
18) 
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Bijlage D 
Wilko Quak. Proposed structure for embedding 3D-Coverages in INSPIRE UML 
Diagrams (2011-07-15) 
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Bijlage E 
 
Wilko Quak. Unfinished Paper: Toward integrated support for coverages in 
INSPIRE (2012-03-22) 
 
This paper is unfinished because the paper comments on a draft version of a 
standard in the INSPIRE project that has been withdrawn, possibly because of the 
findings done in this paper that were communicated with the INSPIRE developers 
before the paper was finished. 
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Toward integrated support for coverages in INSPIRE 
 

Wilko Quak 
 

Delft University of Technology (c.w.quak@tudelft.nl) 
  
  

 
Abstract 
 
In the INSPIRE project the modelling of coverages has been a debated issue. 
Initially support for coverages in the Generic Conceptual Model was minimal, 
because the first themes did not need support for coverages. Only during the 
development of the Annex II and III specifications support for coverages was 
gradually included. During the Cross Thematic Working Group meeting in 
Somma Lombardo (May 2011) it was decided that whenever the data of a theme 
has the characteristics of a coverage it should be modelled as a coverage. This 
decision came together with a change proposal for the Generic Conceptual 
Model that was published simultaneously. During the public consultation of the 
INSPIRE annex II and III draft specifications a consultation for the proposal for 
the Generic Conceptual Model was also included. Based on the results of this 
consultation it was concluded that the use of coverages in INSPIRE modelling 
should be minimized and only coverages of very specific types should be used. In 
this paper we describe the process of the coverage development and discuss 
what steps need to be taken for a broader support for coverages in INSPIRE. 
Keywords: coverages, generic conceptual model, data specification 
 
 
1 CONCEPTS OF COVERAGES 
 
Conceptually coverages in ISO are defined in ISO 19123 (2005) as:  

feature that acts as a function to return values from its range for any direct 
position within its spatial, temporal or spatiotemporal domain 

Dependent on whether the function that defines the coverage is continuous or 
not, the coverage can be classified as a continuous or discrete coverage. An 
example of a discrete coverage is given in Figure 1 (left) where the mapping 
function maps from direction positions to a member state of the EU. In Figure 1 
(right) a continuous coverage is depicted where a rain map is shown.  
    

Figure 1: Discrete (left) and Continuous coverage (right) 
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Although conceptually these two data sets can both be modelled as coverages, 
implementation is often different. The map of the member states is usually 
implemented as a collection of (mutually exclusive and collectively exhaustive)  
polygons whereas the rain-map could be either represented as a raster data set 
or as a collection of point observations from which a specific value for each 
position within the coverage can be calculated via interpolation. When users 
interact with a coverage dataset  
 
This diversity of implementations for one generic concept is one of the issues that 
needs to be resolved in INSPIRE. 
 
2 COVERAGES IN THE INSPIRE GENERIC CONCEPTUAL MODEL 
 
For each theme in INSPIRE a data product specification is made that describes 
the relevant classes their attributes relationships etc. These specifications will be 
modelled based on the Generic Conceptual Model (D2.5). [todo: In this paper we 
use a first draft of Version 3.4]. 
 
In the GCM there are two ways of representing  of topologies. 
 
It should be noted that although the topology representations are described in the 
Generic Conceptual Model the representations are closer to an implementation 
model because they describe how the 
 
 
 
3 ISSUES WITH COVERAGES 
 
In this section I try to trace back the things that went wrong in the in the modelling 
of the INSPIRE themes using coverages to the concept of coverage as described 
in ISO 19123. This leads to two conceptual issues that need to be resolved. First: 
can a coverage behave as a feature collection and second: a better distinction 
between the concept of coverage and its implementation is needed. These two 
issues will be elaborated in section 3.1 and 3.2, also a way towards a solution is 
provided. 
 
3.1 Feature attribute value vs the feature itself 
 
A coverage defines a mapping from a direct position to a collection of feature 
attribute values. However the distinction between a feature attribute value and 
the feature itself is not completely clear. However from the ISO19123 it appears 
that the intension is that a coverage is not a Feature Collection but a collection of 
values and on a value no operations with side effects are possible. This means 
queries can be done, but the original objects can never be edited. 
 
As a consequence modelling a Feature Collection where the features are 
mutually exclusive and collectively exhaustive (as the collection of the member 
states of Europe) as coverage will not work because the resulting structure will 
not behave as a Feature Collection anymore. This property of a coverage stems 
from the fact that coverages are often implemented and grid cells lack identity.  
 
Conceptually it is possible to model a coverage so that it behaves as a Feature 
Collection (already now it is stated in ISO 19123 that a collection of feature can 
be derived from a coverage), however how this will impact on the services that 
provide coverages needs further research.  Eventually it would mean integration 
of a Web Feature Server and Web Coverage Server but whether this is desirable 
from an implementation point of view is debatable. 
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3.2 Concept or Implementation 
 
ISO 19123 defines the concept of coverage and at the same time it describe how 
a coverage may be implemented. This mixture of concept and implementation 
leads to questions that need to be answered. For example in clause 5.1.4 of the 
specification it is described that a discrete coverage could be used to implement 
an associated continuous coverage. In INSPIRE there is a separation between 
the conceptual model and the implementation model; usually the models are the 
same but it is possible to specify an implementation model that is different from 
the conceptual model. In this way a coverage that is conceptually continuous can 
be implemented as a discrete multipoint coverage. When a continuous coverage 
is implemented as a discrete coverage there is no place to store the attributes for 
the originating continuous coverage (such as interpolationType) therefore the 
resulting implementation is incomplete. The most straightforward way of solving 
this issue is extending the discrete coverage model with optional attributes that 
implement the originating continuous coverge. 
 
 
4 CONCLUSIONS AND THE WAY FORWARD 
 
The path that INSPIRE has taken for the use of coverages in the data (i.e. only 
use them when their use widely accepted in the specific theme) is sensible as 
current support for generic coverage in the specification and implementation part 
has shown to be too immature. By moving forward with coverages in INSPIRE in 
themes that already work with coverage outside INSPIRE is a good way of 
building experience with coverages in the inspire context.  
 
Harmonization between the INSPIRE themes for coverages is still needed. Since 
the adaptations for the Generic Conceptual Model were written in parallel with the 
data specifications the text in the Generic Conceptual Model could not be used 
as a harmonizing guideline.  
 
Themes that currently do not use coverage types but where their data effectively 
behaves like a coverage might want to migrate in the future to a specification 
where coverages is used. Before this a happens the standardization of coverages 
needs to be taken a step further. The main issues that need to be resolved are: 

• All levels of the standards (from abstract specification, to implementation 
in a server need to be harmonized. 

• Many of the issues in the current standard stem from the unclear 
distinction between the implementation of coverages and the abstract 
concept of coverages. Only by fully separating concept (a function that 
returns a value) from implementation (as raster or as collection of 
polygons) an interoperable standard can be achieved. 

• [TODO] State that coverage as feature collection is a good idea 
conceptually. 
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