
Elevation – Executive Summary 
 
The Elevation of a terrain surface, whether land based or bathymetric in nature, is one of the most 
important descriptors of the Earth’s morphology. Recognising the specific role that elevation may play in 
engineering and spatial analysis, the related data theme has been included in Annex II of INSPIRE. The 
Elevation data theme includes digital elevation models for land, ice and ocean surfaces both for terrestrial 
elevation and bathymetry, as well as shorelines. 
 
Elevation data is being used in a wide range of applications like civil engineering, Earth science 
applications (especially flood mapping), planning and resource management, surveying and 
photogrammetry (in particular orthoimagery) and defence, which is reflected in the use-cases governing 
the data specification process.  
 
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). Therefore they share the basic modelling concepts. Integrated land-sea models may be 
provided using either a height or depth property referenced to a known vertical reference. When an 
elevation property describes the bare surface of the land or sea floor the related model is called Digital 
Terrain Model (DTM). When an elevation property includes the heights of the objects present on the 
surface (e.g. vegetation, man-made objects) the related model is referred as Digital Surface Model 
(DSM). The INSPIRE data model permits the description of both options. In all cases, only one elevation 
value is included for each planimetric position (2.5-D modelling). 
 
In the case of the vector model, this data specification allows the use of 2-D or 2.5-D geometries. In the 
first case the vertical component of the coordinates are given as an attribute of a two dimensional spatial 
object, while in the second all the points in the elevation data set are expressed using three coordinates, 
where the elevation value is assigned to the (third) Z coordinate. 
 
In line with existing technologies three spatial representation methods have been offered: grid, of 
mandatory provision, as well as vector and triangulated irregular network (TIN), of optional provision. 
Each of them is described in a separate package. In addition, generic modelling elements, such as 
enumerations and generic utilities (data types) are included in the base types application schema. 
 
The Elevation data specification includes the widely used grid representation, which is based on a 
coverage geometry, indicating elevation values at the points of a rectified grid. For Pan-European and 
cross-border purposes the data specification recommends the provision of elevation data using a theme-
specific common grid based on ETRS89 geodetic coordinates (shared with the Orthoimagery data 
specifications), while using real time re-projection for display through view services. 
 
The vector model consists of land elevation and bathymetry elements in the form of spot elevations, 
contour lines, as well as break lines. These elements are well known from topographical maps or nautical 
charts. The model supports the provision of all attributes and classifications that are required by the 
selected use-cases. It should be noted that the shoreline spatial object has been specified in the Sea 
Regions data specification and not in the Elevation as it was foreseen by the Directive. 
 
The other alternative spatial representation form specified in INSPIRE is the TIN, where a collection of 
geometries (control points, break lines and stop lines) representing the terrain are collected together. The 
collection may be used later on to calculate a surface following the rules of any triangulation method (e.g. 
Delaunay).  
 
As stated in the Commission Regulation (EU) No 1089/2010, on interoperability of spatial data sets and 
services, the European Vertical Reference System (EVRS) shall be used to express gravity-related 
heights for the vertical component on land, within its geographical scope (continental Europe). Outside 
the geographical scope of EVRS (e.g. overseas territories), other vertical reference systems related to the 
Earth gravity field shall be used, which shall be defined and documented according to EN ISO 19111 and 
ISO 19127 by the Member State concerned. The Earth Gravitational Model (EGM Version 2008) is 
recommended in that cases. 
 
Interoperability is further supported by harmonised metadata elements, recommendations for data quality, 
and agreed encoding to facilitate data exchange. The default encoding is GML. Gridded land-based and 



bathymetry elevation data is encoded using a GML Coverage. For the former, (land) the elevation values 
may alternatively be provided using external files in TIFF format. For the latter, (bathymetry) a file 
according to the BAG standard format of the International Hydrographic Organisation may be used 
optionally as an external file to provide the values. Only those compression methods are valid that do not 
lead to data loss. TIN data shall be encoded using GML TIN of the OpenGIS consortium. For supporting 
INSPIRE view services, default and alternative portrayal styles have been defined. 
 
The main value of the INSPIRE Elevation data specification stands in the conceptually homogenous 
approaches to land elevation and bathymetry, as well as in the integrated presentation of different spatial 
representation forms. This is expected to underpin the exchange of all datasets in use in an interoperable 
way. 


