
2 Overview 

2.1 Name 
 
INSPIRE data specification for the theme Species Distribution. 
 

2.2 Informal description 
 
Definition: 
Geographical distribution of occurrence of animal and plant species aggregated by grid, region, 
administrative unit or other analytical unit. 
 
 
Description: 
 
Data content 
The "Species Distribution" category of spatial data defined in the INSPIRE Directive is one of several 
themes in a wider grouping of biological organisms and biological communities - biodiversity. Species 
Distribution includes species occurrence as points, grid cells at different scales or polygons of specific 
defined areas. 
 
The definition refers to a “distribution of occurrence”, and as such it is important to stress that this 
definition is not intended to cover the actual ‘raw’ observations that are the basis of any given species 
distribution; such data are better covered under the Environmental Monitoring Facilities theme. Rather 
the current definition deals with aggregations and amalgamations of these raw observations to create 
more general distributions. However, in extreme cases the distinction between the raw and the 
aggregated can be vague. For example if the distribution represents the outputs of a grid based 
sample programme at a single point in time. As the standard needs to cope with such scenarios it has 
been designed to make it possible to use it for raw observations,. Due to some of the use cases of 
local authorities or scientist, a link is provided to the original observations used as sources for the 
aggregations. 
 
Data sources and data production process 
Species are distributed according to their ecological requirements and behaviour. Our understanding 
of these is rarely definitive and in any case they are subject to change through time. The distributions 
may be represented in a wide range of formats, including administrative or statistical units, grid based 
maps of observations (potentially with attributes associated with each grid square), polygons that have 
boundaries of their own, and predicted surfaces. Figure 1 shows examples of the last three formats.  
 
Different countries or communities use different methods both for collecting the data and for actually 
deriving the species distribution from these data. The collection methods are wide-ranging, and 
include: 

• random species sightings (such as data supplied by volunteers from local ‘citizen science’ 
recording groups); 

• scientific specimen collections; 

• systematic surveys either geographically continuous or in reference grids, and; 

• species monitoring programmes.  
 
Similarly the methods used to derive the distribution can involve a variety of techniques and physically 
change through time. It is therefore important that the details of the methodology used to derive the 
distributions are clearly and adequately described in the associated metadata. In addition a single 
species distribution may represent the amalgamation of a range of separate sources and given that 
the quality of these may vary it is important that the sources are adequately described and that it is 
possible to identify what each source contributed to the overall distribution. The sources for the raw 



material and the provider of the aggregated/amalgamated dataset are key attributes to give the end 
user the option to interpret a specific species distribution. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – Examples of different types of distribution representation. Raw observations summarised to a 
10km square grid and coloured according to year last recorded, a polygon summary of the data for a 
particular time period and a predictive probability plot for the species derived using Maxent model. 
Source: Joint Nature Conservation Committee, England and Wales. 

 

 
 

Figure 2 – Species Distribution of reproducing (nesting) northern lapwing Vanellus vanellus (Linnaeus, 

1758, http://www.eu-nomen.eu/portal/taxon.php?GUID=urn:lsid:marinespecies.org:taxname:159142 ) in 

southern Scandinavia in the period 2000-2010 presented as occurrence in 10 km grid cells (ETRS89, zone 
33) based on the data specification in Species Distribution. Source: The Norwegian Biodiversity 
Information Centre and the Norwegian Mapping Authority with data from Artsobservasjoner.no (Norway).  
Swedish Species Information Centre (SSIC) Artportalen.se and BirdlifeDK (Denmark) Dof-basen.dk 

 
At this point we have to define that when we talk about "species" throughout this specification the 
correct scientific term that is addressed is "taxon". It defines a group of organisms that are judged by a 
taxonomist to belong to a defined class reflecting phylogenetic relationships. Taxa are described at 
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different systematic levels like subspecies, species, genus or family level. These could also be meant 
when the term "species" is used in this specification. The concept of a “species” is fundamentally, a 
human expert judgement placed on nature. As a result it is neither definitive nor fixed. Different 
workers have their own opinions on both where the lines for a particular species concept are defined 
and what that concept should be called. Although nomenclature defines a set of rules how valid 
names have to be assigned to these concepts, the concept originally assigned to a name may have or 
will change over time. Given that a key objective of sharing species distributions through INSPIRE has 
to be the creation of a single picture consolidated across a range of sources  there needs to be a 
mechanism to deal both with the individual opinions of the data providers and the need to amalgamate 
the various opinions to a single picture. Recently there has been great progress towards the 
establishment of a consistent taxonomy across Europe but there is still further work to do before this 
can be regarded as complete. 
 
There are a range of attributes that can be associated with the species itself such as formal legal 
status (EU directives, international conventions, national law), redlist status, national responsibility or 
other interests - these have yet to be coded. While these may be essential for particular applications, 
such attribution is considered beyond the current data specification.  
 
Scope  
The scope of this data specification, Species Distribution, includes the full range of distributions 
outlined above. It specifies choice of a “species” identifier (=scientific name) from one of three widely 
known EU reference lists. A very basic level of attribution has been included to allow the 
representation of distribution attributes such as residency status, population size within the spatial unit, 
data sensitivity (this is a particularly important issue for Species Distribution as some rare species are 
subject to wildlife crime and so their locations are particularly sensitive), and whether the species has 
been actively searched for. However, more attribute rich observational data is only linked to. While, as 
the model is defined, it could be used to represent relatively simple observational data (i.e. where 
there are no additional attributes recorded) it is not the intention for it to be used in this way. The data 
specification also has a very basic level of attribution to allow the representation of methodology 
information about specific instances of a species distribution, including attributes such as the collection 
method and the method used to derive the distribution, It also explicitly allows for the retention of the 
original species name and assigned taxonomic concept recognised and used by the data provider. 
 
Use cases 
The general purposes for the collection of data on species and the modelling of their occurrence and 
distribution are traditionally considered as follows: 

• Scientific research. Needed in order to provide knowledge upon which nature conservation 
activities can be built; 

• Nature conservation. Assignment and management of protected sites, often in response to 
legal instruments such as Areas of Special Conservation Interest under the Bern Convention. 
Also, as with protected areas, use of financial instruments such as agri-environment schemes 
designed to increase nature conservation value in agricultural areas; 

• Resource management.  Use of legal instruments such as SEA strategic environmental 
assessment (for policies, plans and programs) and EIA environmental impact assessment (for 
projects) as well as spatial planning in general; at regional as well as local level 

• Policy making. Reporting of EU member states to the EC on the “conservation status” of 
species, and deriving future policies from this information.  

 
In Species Distribution, 5 specific uses cases are defined for users at different levels (Europe-wide, 
expert user/regional government including European Commission and European Environment Agency, 
national or regional or cross-border users). These use cases are as follows:  Reporting under Article 
17 of the Council Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna and 
flora; Simple query and view; Expertly query, view, visualize and analyze; Download data; Providing 
Species Distribution data according to Inspire Directive. These use cases are detailed in Annex B. 
 
 
 
 
 

Definition: 



Geographical distribution of occurrence of animal and plant species aggregated by grid, region, 
administrative unit or other analytical unit. 
 
Description: 
Species Distribution is a biodiversity theme focused on geographical distribution of occurrence of 
biological organisms aggregated by grid, region, or any administrative or analytical unit.  Distributions 
may be represented in a wide range of formats, such as points, grid cells at different scales or 
polygons of specifically defined areas. To achieve harmonization EU-Nomen is the preferred reference 
list for species (taxon) names to be used, the second choice is European Nature Information System 
and finally Natura2000. 

Entry in the INSPIRE registry: http://inspire.ec.europa.eu/theme/sd/ 
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2.3 Normative References 
 
[Directive 2007/2/EC] Directive 2007/2/EC of the European Parliament and of the Council of 14 

March 2007 establishing an Infrastructure for Spatial Information in the 
European Union (INSPIRE) 

 
[Directive92/43/EEC]   Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural 

habitats and of wild fauna and flora 
 
[Directive 2008/56/EC] Directive 2008/56/EC of the European Parliament and of the Council of 17 

June 2008 establishing a framework for community action in the field of 
marine environmental policy (Marine Strategy Framework Directive) 

 
[ISO 19105]     EN ISO 19105:2000, Geographic information -- Conformance and testing 
 
[ISO 19107]  EN ISO 19107:2005, Geographic Information – Spatial Schema 
 
[ISO 19111] EN ISO 19111:2007 Geographic information - Spatial referencing by coordinates (ISO 

19111:2007) 
 
[ISO 19115] EN ISO 19115:2005, Geographic information – Metadata (ISO 19115:2003) 
  
[ISO 19118] EN ISO 19118:2006, Geographic information – Encoding (ISO 19118:2005) 
 
[ISO 19119] EN ISO 19119:2005, Geographic information – Services (ISO 19119:2005) 
  
[ISO 19123] EN ISO 19123:2007, Geographic Information – Schema for coverage geometry and 

functions 
 
[ISO 19125-1] EN ISO 19125-1:2004, Geographic Information – Simple feature access – Part 1: 

Common architecture 
 



[ISO 19135] EN ISO 19135:2007 Geographic information – Procedures for item registration (ISO 
19135:2005) 

  
[ISO 19139] ISO/TS 19139:2007, Geographic information – Metadata – XML schema 

implementation 
 
[ISO 19157] ISO/DIS 19157, Geographic information – Data quality 
 
[OGC 06-103r4] Implementation Specification for Geographic Information - Simple feature access – 

Part 1: Common Architecture v1.2.1 
 
 NOTE This is an updated version of "EN ISO 19125-1:2004, Geographic 

information – Simple feature access – Part 1: Common architecture". 
 
[Regulation 1205/2008/EC] Regulation 1205/2008/EC implementing Directive 2007/2/EC of the 

European Parliament and of the Council as regards metadata 
 
[Regulation 976/2009/EC] Commission Regulation (EC) No 976/2009 of 19 October 2009 

implementing Directive 2007/2/EC of the European Parliament and of the 
Council as regards the Network Services 

 
[Regulation 1089/2010/EC]  Commission Regulation (EU) No 1089/2010 of 23 November 2010 

implementing Directive 2007/2/EC of the European Parliament and of the 
Council as regards interoperability of spatial data sets and services 



2.4 Terms and definitions 
 
General terms and definitions helpful for understanding the INSPIRE data specification documents are 
defined in the INSPIRE Glossary

13
. 

 
Specifically, for the theme Species Distribution, the following terms are defined:  
 
 
(1) Aggregation 
The grouping of multiple objects into a class or cluster. 
. 
 
(2) Amalgamation 
The combination of multiple objects in a single structure. 

2.5 Symbols and abbreviations 
 
ATS      Abstract Test Suite  
EC       European Commission 
EEA      European Environmental Agency  
ETRS89     European Terrestrial Reference System 1989  
ETRS89-LAEA  Lambert Azimuthal Equal Area  
EUNIS     European Nature Information System 
EVRS      European Vertical Reference System 
GCM      General Conceptual Model 
GML      Geography Markup Language  
IR       Implementing Rule 
ISDSS     Interoperability of Spatial Data Sets and Services  
ISO      International Organization for Standardization 
ITRS      International Terrestrial Reference System  
LMO      Legally Mandated Organisation  
SDIC      Spatial Data Interest Community 
TG       Technical Guidance  
UML      Unified Modeling Language 
UTC      Coordinated Universal Time 
XML      EXtensible Markup Language 
 

2.6 How the Technical Guidelines map to the Implementing Rules 
 
The schematic diagram in Figure 3 gives an overview of the relationships between the INSPIRE legal 
acts (the INSPIRE Directive and Implementing Rules) and the INSPIRE Technical Guidelines. The 
INSPIRE Directive and Implementing Rules include legally binding requirements that describe, usually 
on an abstract level, what Member States must implement. 
 
In contrast, the Technical Guidelines define how Member States might implement the requirements 
included in the INSPIRE Implementing Rules. As such, they may include non-binding technical 
requirements that must be satisfied if a Member State data provider chooses to conform to the 
Technical Guidelines. Implementing these Technical Guidelines will maximise the interoperability of 
INSPIRE spatial data sets. 
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 The INSPIRE Glossary is available from http://inspire-
registry.jrc.ec.europa.eu/registers/GLOSSARY 



 

Figure 3 - Relationship between INSPIRE Implementing Rules and Technical Guidelines  

2.6.1 Requirements 
 
The purpose of these Technical Guidelines (Data specifications on Species Distribution) is to provide 
practical guidance for implementation that is guided by, and satisfies, the (legally binding) 
requirements included for the spatial data theme Species Distribution in the Regulation (Implementing 
Rules) on interoperability of spatial data sets and services. These requirements are highlighted in this 
document as follows: 
 

IR Requirement 
Article / Annex / Section no. 

Title / Heading 
 
This style is used for requirements contained in the Implementing Rules on interoperability of spatial 
data sets and services (Commission Regulation (EU) No 1089/2010). 

 
For each of these IR requirements, these Technical Guidelines contain additional explanations and 
examples.  
 
NOTE The Abstract Test Suite (ATS) in Annex A contains conformance tests that directly check 
conformance with these IR requirements. 
 
Furthermore, these Technical Guidelines may propose a specific technical implementation for 
satisfying an IR requirement. In such cases, these Technical Guidelines may contain additional 
technical requirements that need to be met in order to be conformant with the corresponding IR 
requirement when using this proposed implementation. These technical requirements are highlighted 
as follows:     
 

TG Requirement X This style is used for requirements for a specific technical solution proposed in 
these Technical Guidelines for an IR requirement. 

 



NOTE 1 Conformance of a data set with the TG requirement(s) included in the ATS implies 
conformance with the corresponding IR requirement(s). 
 
NOTE 2 In addition to the requirements included in the Implementing Rules on interoperability of 
spatial data sets and services, the INSPIRE Directive includes further legally binding obligations that 
put additional requirements on data providers. For example, Art. 10(2) requires that Member States 
shall, where appropriate, decide by mutual consent on the depiction and position of geographical 
features whose location spans the frontier between two or more Member States. General guidance for 
how to meet these obligations is provided in the INSPIRE framework documents.   

2.6.2 Recommendations 
 
In addition to IR and TG requirements, these Technical Guidelines may also include a number of 
recommendations for facilitating implementation or for further and coherent development of an 
interoperable infrastructure.  
 

Recommendation X Recommendations are shown using this style. 

 
NOTE The implementation of recommendations is not mandatory. Compliance with these Technical 
Guidelines or the legal obligation does not depend on the fulfilment of the recommendations. 

2.6.3 Conformance 
 
Annex A includes the abstract test suite for checking conformance with the requirements included in 
these Technical Guidelines and the corresponding parts of the Implementing Rules (Commission 
Regulation (EU) No 1089/2010). 
 
 


