
2 Overview 

2.1 Name 
 
INSPIRE data specification for the theme Hydrography. 
 

2.2 Informal description 
 
Definition: 
 
 
Hydrographic elements, including marine areas and all other water bodies and items related to them, 
including river basins and sub-basins. Where appropriate, according to the definitions set out in 
Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing 
a framework for Community action in the field of water policy *, and in the form of networks. 
 
* OJ L 327,22.12.2000, p.1. Directive as amended by Decision No. 2455/2001/EC (OJ L 331, 
15.12.2001, p.1.). 
 
[Directive 2007/2/EC] 
 
Description: 
 
 
The theme “Hydrography” is a basic reference component and, therefore, of interest for many users 
and uses. 
Hydrography in the context of this data specification is involved with the description of the sea, lakes, 
rivers and other waters, with their phenomena and all hydrographic-related elements.  
 
For mapping purposes (to provide a map background for orientation and to understand place 
relationships), it includes the representation of all main hydrographic elements – both natural and 
artificial. 
To fulfill reporting requirements of EC water-related directives it includes the river and channel 
network; surface water bodies within river basin districts are categorised as rivers, lakes, transitional 
waters or coastal waters, or as artificial surface water bodies or heavily modified surface water bodies. 
Furthermore, a topologically-sound river network is necessary for GIS-based spatial analysis and 
modelling. 
 
Geographically, the theme “Hydrography” covers all inland water and marine areas covered by river 
basin districts as defined by WFD. 
 
Further themes of annex I, II and III deal with additional hydrographic elements. 
The main relations with other themes are found within: 

• Annex I 
o Geographical Names - names of water features 
o Administrative Units - administrative borders defined by hydrographic elements 
o Transportation - water navigation  

• Annex II 
o Elevation -  concerning geometric consistency 
o Land cover - wetlands, water bodies, snow, ice and glaciers 
o Geology - ground water bodies and geomorphology 

• Annex III 
o Utility and governmental services - water supply and discharge points 
o Environmental monitoring facilities -  hydrometric stations (water level, discharge, etc.) 

plus monitoring of water quality 



o Production and industrial facilities - water abstraction facilities 
o Agricultural and aquaculture facilities - irrigation systems 
o Area management/restriction/regulation zones and reporting units - WFD sub-units 

and River Basin Districts 
o Natural risk zones - flood risk zones, erosion zones 
o Sea regions - concerning the limit between land and sea 
o Oceanographic geographical features - marine areas 

 
 
Geographic description 
This INSPIRE data specification covers spatial data sets which relate to an area where a Member 
State has and/or exercises jurisdictional rights.  
 
This INSPIRE data specification covers all inland surface waters. Coastal waters are also a subject of 
this specification as far as geographically defined in the context of the Water Framework Directive 
(2006/60/EC): “surface water on the landward side of a line, every point of which is at a distance of 
one nautical mile on the seaward side from the nearest point of the baseline from which the breadth of 
territorial waters is measured, extending where appropriate up to the outer limit of transitional waters”. 
 
Purpose 
The purpose of this document is to specify a harmonised data specification for the spatial data theme 
Hydrography as defined in Annex I of the INSPIRE Directive. 
The thematic scope of this data specification is towards providing a solid framework for mapping, 
reporting and modelling purposes. It is concerned with the network of bodies of water and relating 
structures and objects.  
However, each organisation will have different responsibilities from the next and this will influence the 
kind of data they collect and manage and use. In turn some organisations may use simple models, 
others by necessity will have complex data arrangements. This data specification is provided as a 
basic framework which users can adopt and if required – extend for themselves. The model is 
structured to maximise reuse and the sharing of organisational data.   
 
Spatial Objects (core – application specific) 
This specification is mainly focussed on the “widely reused – widely referenced“ segment of spatial 
objects. It does not attempt to try and incorporate every spatial object that might be used by 
any application. Such objects may include buoys, piers and other constructions etc. These are all 
“application specific “– and will be used/referenced by at least one organisation.  
 
Associated “non-Geographic” data 
Any “non geographic data” (the majority of the data holdings in any organisation) – is also out of scope 
of this specification – such records may include “water quality”, “water quantity”, “state of the 
environment” and so on. While associated with the spatial objects defined here, all these examples are 
closer to the application end of the spectrum than generic use by a wide community, whether they 
represent a geographic entity or non-geographic data. 
 
To maximise reuse, the linkage of such organisational data with the spatial objects should be “loose” 
in the sense that these are ideally defined as different data objects in a database. Configured correctly 
such data may then be reused in several different applications and any associated information shared 
and exchanged as desired. 
 
Extensibility 
Users can extend the schema and add their own spatial objects to support an application. Data 
architects should use the GCM as the basis for any such extension. To illustrate this, objects that are 
primarily of an application need (rather than generic) may be added to the specification for the 
network, e.g.: 
 

• Linear – discharge rate 

• Point – hydraulic resistance 
 
 
Spatial resolution 



The datasets in scope are used extensively at the Local level and extend to Regional, National and 
European levels.  Usage can change with levels of operation or within an organisation. 
 

Alternative representations at the local level 

For example at the local level both area (topographic objects) may be used as well as centreline / 
point representations. In other domains lower resolution representations may be preferred. Where 
applicable this data specification supports alternative representation. 
 

Multiple representations at regional, national and European levels. 

Ideally the data would be scalable for such purposes but technology and datasets are not yet 
sufficiently mature to support this and several “levels of detail” are usually stored for representation at 
different operational levels. Unfortunately today there is very little correspondence between each level. 
Ideally it would be easy to seamlessly move from the highest to the lowest resolution with 
corresponding scaling and aggregation of the associated information and application data e.g. for 
reporting purposes or trans European analysis, planning and policy making.  
 

Level of detail 

This data specification is suitable for all levels of detail but requires that, for certain features, an 
indication is given of the scale or resolution at which the feature was collected. 
 
 
Network 
The Hydrography specification is extensive and has therefore been broken into three application 
schemas: base;Network; Physical Waters. 
 
In turn, these are each based on the INSPIRE Generic Conceptual Model. The Network application 
schema is furthermore based on the Generic Network Model which is shared by any network theme 
(e.g. Transport Networks). The Generic Network Model (GNM) was developed to ensure a consistent 
approach across all network themes. It relies on several ISO standards and provides the basic 
structure for network nodes, links, aggregated links and areas and basic mechanisms for: 
 

Linear Referencing 
Linear referencing is incorporated in the specification. This uses an approach aligned with the current 
draft standard ISO 19148; which establishes linear referencing within a spatial environment (rather 
than a traditional standalone approach). The aim of this is to better support data sharing through 
referencing mechanisms, and to offer coordinates for any object referenced linearly, in the same 
national coordinate system. 
 
Logical networks 
Logical networks can be used within the model but their spatial value is very limited or in some cases 
may be non-existent. Therefore caution is required. Where these are in operation alongside the above 
forms of representation it is suggested that any corresponding nodes are reused or at least cross 
referenced to provide a relationship between the systems to preserve the potential for data sharing 
and exchange where that is both relevant and appropriate. 
 
Network Interconnections 
There are several cases where networks need to be joined up. For example at national, regional or 
dataset boundaries and at intermodal points within networks. This is provided by the Network 
Connection component which is defined in the Generic Network Model. 
 
Topology 
Topology is handled implicitly rather than explicitly; this is to keep the model as simple as possible. 
Generally systems will build topology in a form that best meets the user’s application. It is expected 
that most applications will use the network data within a topological environment.   
 
There is therefore a prerequisite for “implicit topology”. This means that the data provided must be 
sufficiently clean and capable of automated topological construction within a user’s application. There 



are therefore specific data capture requirements and these are described in Chapter 7 on Data Quality 
and in Chapter 10 on Data Capture. 
 

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 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 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 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". 
 
[Regulation 1205/2008/EC] Regulation 1205/2008/EC implementing Directive 2007/2/EC of the 

European Parliament and of the Council as regards metadata 
 
 
 

2.4 Terms and definitions 
 



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

13
. 

 
(1) aquifer 
A subsurface layer or layers of rock or other geological strata of sufficient porosity and permeability to 
allow either a significant flow of groundwater or the abstraction of significant quantities of groundwater, 
 
(2) groundwater 
All water which is below the surface of the ground in the saturation zone and in direct contact with the 
ground or subsoil, 
 
(3) sub-basin 
An area of land from which all surface run-off flows through a series of streams, rivers and, possibly, 
lakes to a particular point in a water course, 

2.5 Symbols and abbreviations 
 
EC     European Commission 
HY     Hydrography 
WFD    Water Framework Directive 
RISE    Reference Information System for Europe 
TWG    Thematic Working Group 
IHO    International Hydrographic Organization 
UNCLOS   United Nations Convention on the Law of the Sea 
EEZ    Exclusive Economic Zone 
SEIS    Shared Environmental Information System 
WISE    Water Information System for Europe 
EU European Union 
GML Geographic Markup Language 
INSPIRE Infrastructure for Spatial Information in Europe 
SLD Styled Layer Descriptor 
TWG Thematic Working Group 
UML Unified Modeling Language 
URI Unified Resource Identifier 
 
 

2.6 How the Technical Guidelines map 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 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 1 - Relationship between INSPIRE Implementing Rules and Technical Guidelines  

2.6.1 Requirements 
 
The purpose of these Technical Guidelines (Data specifications on Hydrography) is to provide 
practical guidance for implementation that is guided by, and satisfies, the (legally binding) 
requirements included for the spatial data theme Hydrography 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). 
 
 


