
2 Overview 

2.1 Name 
 
INSPIRE data specification for the theme Elevation. 
 

2.2 Informal description 
 
Definition: 
Digital elevation models for land, ice and ocean surface. Includes terrestrial elevation, bathymetry and 
shoreline.  [Directive 2007/2/EC] 
 
Description: 
Data content 

The theme Elevation describes digital models for describing land, ice and ocean surfaces in terms of 
absolute gravity-related terrestrial elevation information (heights) and bathymetry data (depths). 

 

It is further described as follows, based on the preliminary content from the INSPIRE Feature Concept 
Dictionary which has been adapted by the TWG: 

 
“The theme includes: 

• Terrestrial elevation (namely land-elevation), represented as: 

- Digital Terrain Models (DTM) describing the three-dimensional shape of the Earth’s surface 
(ground surface topography). 

- Digital Surface Models (DSM) specifying the three dimensional geometry of every feature on 
the ground, for example vegetation, buildings and bridges. 

• Bathymetry data, e.g. a gridded sea floor model 
 
[Adapted from INSPIRE Feature Concept Dictionary] 
 
The data model incorporated in this specification is aimed at describing the three-dimensional shape of 
the Earth’s surfaces in terms of the Elevation properties, either height or depth.  

Both properties are constrained to the physical vertical dimension, measured along the plumb lines from a 
well defined surface, such as a geoid or a well-defined water level.  

 
Scope 

Land-elevation and bathymetry are included in the scope of this specification as end-product data sets, 
regardless of the processes and measurements from which this information has been captured.  

There are no limits in the geographical scope of bathymetry data. The description of the floor of the sea 
and inland standing water bodies, as well as the bed of navigable rivers, is possible using the model 
provided in this document. 

This specification recognizes the importance of supporting the provision of integrated models describing a 
continuous surface for land and submerged areas (e.g. an integrated land-sea model). Hence, this 
specification allows also the description of this kind of model. 

Only modelling of surfaces (Digital Terrain Models and Digital Surface Models) in 2.5-D is supported. 

The shoreline feature (considered as part of the Elevation theme as stated in the INSPIRE Directive) is 
not considered as an Elevation object, but as a feature which may be sometimes a useful reference for 
Elevation data mapping. Hence, the shoreline feature is defined in the INSPIRE Data Specification on 
Sea Regions (as the CoastLine spatial object) attending to physical properties and it is not included in this 
specification. 

 



Spatial extent 

This INSPIRE data specification covers spatial data sets which relate to an area where a Member State 
has and/or exercises jurisdictional rights. 
 

Spatial resolution 

No specific restrictions on spatial resolution are established in this specification for the Elevation theme. 

According to the INSPIRE Directive every dataset is within the scope of the specification 
regardless of its level of detail / resolution. This is reinforced by the heterogeneity of data sources from 
which existing Elevation data is derived across Europe as well as the wide range of relevant use cases to 
be served. 

All levels of resolution are therefore affected: the European level, the National level, the Regional level 
and the Local level. 
 

Spatial representation types 

Vector spatial objects and Digital Elevation Models (DTM and DSM), either in terms of Grid coverages 
and/or TIN structures, are supported by this specification. All these types of data may form part of an 
INSPIRE Elevation data set. 

The provision of grid data is mandatory for land elevation, whereas provision of vector and TIN data is 
recommended (optional). 

 In the case of bathymetry, either grid or vector data shall be provided. 

 

Purpose 

INSPIRE Elevation data specification consists of a set of conceptually homogenous approaches to land 
elevation and bathymetry, as well as of an integrated presentation of different spatial representation forms 
which are relevant to this kind of information. This all is mainly expected to underpin exchanging all 
existing European data sets in an interoperable way. 
 
Use cases and Applications 

A selection of relevant use cases where Elevation data is needed have been identified in this 
specification, as examples to extract data requirements: 

• Flood mapping 

• Orthoimagery production 

• Elevation mapping 

• Maintenance of fairways 

These are documented in detail in Annex B.1 of this document. Annex B.2 includes examples of 
additional applications. 

 

 

 

 

Definition: 
Digital elevation models for land, ice and ocean surface. Includes terrestrial elevation, bathymetry and 
shoreline.  [Directive 2007/2/EC] 
 
Description: 
The Elevation of a terrain surface, whether land based or bathymetric in nature described the Earth's 
morphology. The Elevation data theme includes digital elevation models for land, ice and ocean surfaces 
both for terrestrial elevation and bathymetry, as well as shorelines. 
 
The main purpose of a Digital Elevation Model is to provide an elevation property with reference to a 
specified origin (vertical reference or datum). This property may be height (when the value is measured 
opposite to the gravity field of the Earth) or depth (when the value is measured in the direction of the 
gravity field). In line with existing technologies three spatial representation methods have been provided: 
grid, vector and triangulated irregular network (TIN). Regarding provision of data, the grid spatial 
representation type is mandatory for the description of land elevation, whereas the other ones are 



optional. Finally, either the grid or the vector spatial representation type is mandatory for the provision of 
data describing the bathymetry, whereas the other ones are optional. 
 

Entry in the INSPIRE registry: http://inspire.ec.europa.eu/theme/el/ 
 
 



 

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 
Community (INSPIRE) 

 
[ISO 19105]    EN ISO 19105:2000, Geographic information -- Conformance and testing 
 
[ISO 19107]  EN ISO 19107:2005, Geographic Information – Spatial Schema 
 
[ISO 19108]  EN ISO 19108:2005, Geographic Information – Temporal Schema 
 
[ISO 19108-c] ISO 19108:2002/Cor 1:2006, Geographic Information – Temporal Schema, Technical 

Corrigendum 1 
 
[ISO 19111] EN ISO 19111:2007 Geographic information - Spatial referencing by coordinates (ISO 

19111:2007) 
  
[ISO 19113] EN ISO 19113:2005, Geographic Information – Quality principles 
 
[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 19123] EN ISO 19123:2007, Geographic Information – Schema for coverage geometry and 

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

19135:2005) 
  
[ISO 19138] ISO/TS 19138:2006, Geographic Information – Data quality measures 
 
[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". A revision of the EN ISO standard has been proposed.  
 
[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 Elevation, the following terms are defined: 
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 The INSPIRE Glossary is available from http://inspire-registry.jrc.ec.europa.eu/registers/GLOSSARY 



(1) 2-D 

Two dimensional coordinate space (ℜ
2
), where the coordinate dimension is 2. 

 
EXAMPLE X and Y dimensions. 
 
NOTE In 2-D representation the elevation property is included as an attribute value of the spatial 
object (vector representation). 
 
 
(2) 2.5-D 

Two dimensional coordinate space (ℜ
2
), where the elevation property is represented by an additional 

third coordinate (z). 
 
NOTE 1 Contrary to true 3-D representations coordinate z is not part of the data structure. 2.5-D 
representation can be used for calculating surfaces, but cannot be used for calculating volumes. 
 
NOTE 2 From a mathematical point of view 2.5-D elevation models are such functions f(x y) where 
every point P(x y) is uniquely associated with an object f(x y)=z. Therefore, terrain forms such as 
overhangs cannot be modelled, since one planar position can be associated with one and only one 
elevation property value. 
 
 
(3) Coordinate dimension  
Number of measurements or axes needed to describe a position in a coordinate system [ISO 19107]. 
 

NOTE ℜ
n
 is an n-Dimensional coordinate space, where n may be any integer.  

 
 
(4) Coverage  
Spatial object that acts as a function to return values from its range for any direct position within its 
spatial, temporal or spatiotemporal domain [INSPIRE glossary]. 
 
NOTE In other words, a coverage is a feature that has multiple values for each attribute type, where 
each direct position within the geometric representation of the feature has a single value for each attribute 
type. An elevation property may be one of these attribute types. 
 
 
(5) Depth  
Elevation property measured along a plumb line in a direction coincident to Earth's gravity field 
(downwards). 
 
NOTE This definition intentionally avoids making reference to complex geodetic terms. It is only 
intended to specify the direction in which the elevation property has been measured. 
 
 
(6) Digital Elevation Model  
Digital Surface Model (DSM) or Digital Terrain Model (DTM). 
 
EXAMPLE Digital Terrain Model, Digital Surface Model. 
 
 
(7) Digital Surface Model  
(DSM) Surface describing the three dimensional shape of the Earth's surface, including all static features 
placed on it. Temporary phenomena do not form part of the surface, but due to the technical difficulties in 
removing them some of these features may also be present in the surface. 
 
EXAMPLE 1 Vegetation, buildings and bridges are examples of static features.  
 
EXAMPLE 2 Cars, trucks and other dynamic features are examples of temporary phenomena. 
 



NOTE 1 For DSM surfaces describing the floor of water bodies (e.g. the sea-floor) and those features 
placed on it, the water bodies are not considered as part of the Earth's bare surface. Hence, they are 
excluded from the DSM. 
 
NOTE 2 For DSM surfaces in which any temporary phenomena have not been totally filtered and 
excluded, the deviations must be explained in the metadata. 
 
 
(8) Digital Terrain Model  
(DTM) Surface describing the three dimensional shape of the Earth's bare surface, excluding as possible 
any other features placed on it. 
 
EXAMPLE Buildings, bridges or vegetation do not form part of a DTM. 
 
NOTE 1 For DTM surfaces describing the floor of water bodies (e.g. the sea-floor), the water bodies 
are not considered as part of the Earth's bare surface. Hence, they are excluded from the DTM. 
 
NOTE 2 For DTM surfaces in which any features placed on the Earth's bare surface have not been 
totally filtered and excluded, the deviations must be explained in the metadata. 
 
 
(9) Direct position  
Position described by a single set of coordinates within a coordinate reference system [ISO 19107]. 
 
 
(10) Domain 
Well-defined set [ISO/TS 19103]. 
 
NOTE In the case of an elevation coverage, it is the well-defined set where a coverage is defined. 
In other words, the locations where the elevation values are provided. 
 
 
(11) Elevation 
Vertically-constrained dimensional property of an spatial object consisting of an absolute measure 
referenced to a well-defined surface which is commonly taken as origin. 
  
EXAMPLE 1 Height and depth are elevation properties. 
 
EXAMPLE 2 A geoid or a water level are examples of surfaces taken as origin for elevation properties. 
  
NOTE 1 The term, as used in this specification, integrates all absolute measures of dimensions 
constrained to the vertical component, either having upward (height) or downward direction (depth). Other 
interpretations of the term shall be avoided. 
  
NOTE 2 The term does not include relative elevations of the spatial object referenced to other spatial 
objects. 
 
 
(12) Height  
Elevation property measured along a plumb line in a direction opposite to Earth's gravity field (upwards). 
  
NOTE This definition intentionally avoids making reference to complex geodetic terms. It is only intended 
to specify the direction in which the elevation property has been measured. 
 
 
(13) Range 
(Coverage) Set of feature attribute values associated by a function with the elements of the domain of a 
coverage [ISO 19123]. 
 
NOTE In the case of an elevation coverage, the range is the collection of elevation values, which are 
known for the locations included within the domain. 
 



 
(14) Simple feature 
Feature (spatial object) with all geometric attributes described piecewise by straight line or planar 
interpolation between sets of points [OGC 06-103r4]. 

2.5 Symbols and abbreviations 
 
ASCII American Standard Code for Information Interchange 

ATS Abstract Test Suite  

CRS Coordinate Reference System 

DEM Digital Elevation Model 

DSM Digital Surface Model 

DTM Digital Terrain Model 

EC European Commission 

EEA European Environmental Agency  

EL Elevation. 

EPSG European Petroleum Survey Group 

ETRS89 European Terrestrial Reference System 1989  

ETRS89-LAEA Lambert Azimuthal Equal Area  

EVRS European Vertical Reference System 

GCM Generic Conceptual Model 

GeoTIFF Geographic Tagged Image File Format 

GML Geographic Markup Language 

IHO International Hydrographic Organization 

IR Implementing Rule 

ISDSS Interoperability of Spatial Data Sets and Services  

ISO International Organization for Standardization 

ITRS International Terrestrial Reference System  

JPEG Joint Photographic Experts Group 

LAT Lowest Astronomical Tide 

LAT Lowest Astronomical Tide  

LMO Legally Mandated Organisation  

MSL Mean Sea Level 

OCL Object Constraint Language 

OGC Open Geospatial Consortium 

RMSE Root Mean Square Error 

RMSEH Horizontal Root Mean Square Error 

RMSEP Root Mean Square Error of Planimetry 

RMSEv Vertical Root Mean Square Error 

SDIC Spatial Data Interest Community  

SWE Sensor Web Enablement 

TG Technical Guidance  

TIFF Tagged Image File Format 

TIN Triangulated Irregular Network 

TWG Thematic Working Group 

TWG-EL Thematic Working Group Elevation 

UML Unified Modelling Language 

URI Uniform Resource Identifier 

UTC Coordinated Universal Time 

WCS Web Coverage Service 



XML eXtensible Markup language 

 



 

2.6 How the Technical Guidance maps to the Implementing Rules 
 
The schematic diagram in Figure 1 gives an overview of the relationships between the INSPIRE legal 
acts (the INSPIRE Directive and Implementing Rules) and the INSPIRE Technical Guidance document. 
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 Guidance documents 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 Guidance. Implementing this technical guidance will maximise the interoperability of INSPIRE 
spatial data sets. 
 

 
Figure 1 - Relationship between INSPIRE Implementing Rules and Technical Guidance  

2.6.1 Requirements 
 
The purpose of this Technical Guidance (Data specifications on Elevation) is to provide practical 
guidance for implementation that is guided by, and satisfies, the (legally binding) requirements included 
for the spatial data theme Elevation 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, this Technical Guidance contains 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, this Technical Guidance may propose a specific technical implementation for satisfying an 
IR requirement. In such cases, this Technical Guidance 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 
this Technical Guidance 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, this Technical Guidance 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 this Technical 
Guidance 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 this 
Technical Guidance and the corresponding parts of the Implementing Rules (Commission Regulation 
(EU) No 1089/2010). 
 
 


