
Annex B 
(informative) 

Background and use 

B.1 Introduction 
During the development of this data specification, the members of the Thematic Working Group 
(TWG) involved have had many discussions that have led to the current data specification. The 
previous chapters do clearly indicate how the data has to be structured but do not give this additional 
background information. This chapter attempts to give additional information on specific subjects 
encountered during the creation of this data specification that may be useful when creating a data set 
that is compliant with this specification. 

B.2 Use cases 
During the development of this data specification, the TWG has gone through a number of steps. 
During these steps the user requirements as well as existing reference, documentation was analyzed. 
Another important step was the development of use cases. This data specification is a direct result of 
these use cases and some knowledge of the use cases may lead to a better understanding of 
modelling decisions taken during the development of the data specification. 
 
The TWG developed three major use cases for hydrographic data; these are: 

• Mapping 

• Reporting 

• Modelling & spatial analyses 
These use cases are generic and require more information than just the hydrographic information. The 
following paragraphs give a short overview of the data requirements and background that the TWG 
has considered when developing the data specification. It gives more insight into the distribution of 
attributes in the current data specification. 
 
For all use cases TWG Hydrography found that similar backgrounds were needed; many of them 
coming from EU directives / legislation. Amongst these are: 

- 2000/60/EC (Water Framework Directive) 
- Flood risk management COM(2004)472 final 
- Directive 2006/7 (Bathing waters) 
- Directive 92/43/EEC (Habitats) 
- Directive 79/409/EEC (Birds) 
- Directive 91/676/EEC (Nitrate) 
- Directive 96/61/EC concerning integrated pollution prevention and control 
- WISE GIS Guidance 
- Eurostat GISCO 

B.2.1 Use case: Mapping of physical objects 

The representation of all main hydrographic elements, both natural and artificial, is needed to provide 
a map background for orientation and to understand place relationship. One of the main purposes of 
maps is to inform the public (understandable form, effective communication). An example is the 
overlaying of flood risk information on a background map as displayed in the following Use Case 
diagram. 
 



 
Figure 29 – Use case mapping. 

 

Data requirements • Main hydrographic elements, both natural and artificial; Facilities 
and constructions; 

• Other topographic reference data, like transportation network 
and settlements 

• Name and position of the hydrographic element that enable 
users to plot and symbolize features 

• Identification of river basin, the hydrographic element belongs to 
Dimension European, cross-border and national 

Cross-thematic to provide background information together with themes Administrative 
Units, Transport Networks, Geographical Names and Protected Sites. 

 

B.2.2 Use case: Reporting 

It is neither intended nor a goal of the INSPIRE directive to take over and organize the reporting duties 
of Member States on EU directives. INSPIRE intends to build an infrastructure that helps to organize 
and implement reporting structures for decentralized European data structures. Reports are however 
always given in relation to existing geographical structures; even though the reporting units 
themselves may differ from these due to specific legislation. 
 

Data requirements Depend on the specific directive / reporting requirement. Examples of 
identified data requirements: 
2000/60/EC (Water Framework Directive) 

- main rivers (names) 
- river basin districts 
- competent authority (name & address) 
- surface water bodies (name, ID, category, artificial / heavily 

modified, status) 
- ground water bodies (ID, status) 
- water abstraction points 
- ecoregions 
- protected areas 
- monitoring networks 

COM/2004/474 – final (Flood risk Management): 
- flood risk zones 
- river basin 

Dimension European, cross-border (and national) 



Cross-thematic Create a framework to report information from other Annex Themes (risk 
zones, environmental monitoring etc.) 

B.2.3 Use case: Spatial Analyses & Modelling 

To enable GIS-based analysis and modelling for the following applications (list is exemplary): 

a) Hydrology, water supply /  drought 
b) Morphology 
c) Flood control / risk assessment 
d) Environmental Impact Analysis 
e) Spatial planning 
 

Data requirements • Connectivity between other applications / themes 

• Closed and complete river network (from spring to mouth; 
without any gaps for lakes, transitional waters and e.g. glaciers) 

• Water flow direction. Information about the direction of 
waterflow, when combined with other data, enables users to 
model the transport of materials in hydrographic networks, such 
as contaminants. 

• Stream addresses. Linear reference information helps to link 
observed phenomena samples to hydrographic features. 

• Certain attributes that can vary depending on the modelling 
Dimension Cross-border and national, hydrological units 

Cross-thematic Input information from  

• other INSPIRE themes 

• user specific data 

 
The following diagram shows the interaction between the modelling process for flood risk management 
and the subsequent reporting. There is also an interaction with the mapping process as described 
before. 

 
Figure 30 – Use case reporting. 

 



B.3 Data model background 
This chapter describes specific issues and the way they have been addressed during the modelling 
phase by the Thematic Working Group. The issues described here are mainly for informative 
purposes; the exact way of modelling etc can be found in the normative chapters. 

B.3.1 Physical waters / related objects 

B.3.1.1 Selection of features 

Before starting to model the physical waters and related objects, several maps at different scales and 
from different countries have been reviewed to get an idea what kind of hydrographic elements are 
represented.  Note: Quite often map legends do not include all features present on the map. Map 
features, like sea, river and lake are not explained in the map legends as they seem to be "commonly 
known features". 

Another input into the selection of features was a brainstorm held with the members of the TWG that 
led to a selection of features that have (potential) importance in the water network. 

B.3.1.2 Level of detail 

One of the major problems to be dealt with when portraying information from different sources is 
resolution, which means the model should be useful at a certain level of detail. Similarly; depending on 
the level of detail of a certain source dataset it may or may not include a specific feature or will display 
the geometry differently (e.g. a small lake may be represented as a point on a small scale or as a 
surface at a large scale). 

Reference material provided to the TWG has information at several resolutions, from 1:1000 till 
1:1,000,000 scale. However, it is not possible to take into account such a wide range of scales as 
multiple-representation and generalization are research fields. Instead the TWG has chosen to 
document the level of detail / scale rather than prescribe a scale. This attribute is only available for 
those objects that can have multiple representation (e.g. can have different geometries). For all other 
objects, the generic metadata element can be used to describe the scale / resolution level of the 
dataset as a whole. 

B.3.1.3 Physical waters 

B.3.1.3.1Watercourse / standing water / sea 

The physical surface waters can be classified in different ways; e.g. according to: 

• Feature type (e.g. river, canal, ditch) 

• Tidal regime 

• Salinity 

• Artificial / natural 

• Streaming / non streaming 

• Geometric shape (linear / surface) 

• Navigability 

• … 
 
A first approach of the TWG was to create a classification of different feature types. In practice this 
proved difficult since what in one Member State is classified as canal can well be a ditch in others. As 
a result it was decided to use a two-fold approach. The first is to classify the water type according to a 
few specific parameters: 

• Geometry type: Linear (Watercourse) and Surface (Standing Water). 

• Origin: Natural or man-made. 

• Persistence: e.g. tidal, seasonal, dry etc 
 
Using this approach (together with the tidal type attribute for a watercourse) it is felt by TWG 
Hydrography that all watercourses can be classified for mapping purposes. The second part of the 



approach is to allow for a localized water type. The localized type represents the type given by the 
member state / data supplier to that type of water and is exchanged in the original language or 
alternatively in an exact translation into English. The TWG uses this approach to ensure similar 
mapping of the same feature across borders while still allowing local differences needed for local 
water management to be usable. 
 
In this sense a lake would be identified by the localtype “lake” and would be of the subtype 
StandingWater with the attributes Origin: natural and the appropriate persistence. A reservoir would be 
coded similarly but with origin: man-made. A similar approach can be followed for watercourses, 
resulting in e.g.: 

natural: river, stream, brook, creek 
artificial: canal, ditch, moat, flume 

 
The seas are not modelled using the approach above; the main reason for this is that the sea 
(OceanRegion) belongs in Annex III and as such is only a placeholder for the hydrography model. The 
more generic name of OceanRegion was chosen to include all the other surface waters other than 
groundwater; watercourses / standing waters; wetlands and glaciers / snowfields. Transitional waters 
are identified as watercourses with a specific persistence and tidal regime. The point where a 
transitional water becomes an OceanRegion is usually not clearly defined, but overlap between these 
should be avoided (i.e. the OceanRegion begins where the watercourse ends).  
 
There are no rules in this specification on how a watercourse should be broken into smaller pieces. 
This will of course vary with data suppliers but will also depend on the relation with the network and 
reporting units. It is possible to build a reporting unit e.g. from sections of watercourse and / or 
standing water, through a common identification in the base HydroObject. A number of these sections 
would then form e.g. a WFDRiver or WFDLake. In a similar manner the watercourse geometry can be 
reused for the watercourselinks in the network part of the model. Such geometry re-use must be 
implemented by the data provider, it is not explicitly modelled. 
 

B.3.1.3.2 LandWaterBoundary, Shore and Embankment 

TWG Hydrography identified early in the modelling process that there are two different types of line 
identified where land goes into sea. The first is the natural boundary; the other is a socio-political 
boundary. Where adjoining the sea the boundary is usually called coastline; when adjoining an inland 
water it is called the shoreline. 
 
Hydrography is only involved with the natural coastline / riverbank whereas administrative units is 
concerned with the socio-political boundary. As both are referred to as coastline but have different 
definitions and geographic locations; TWG Hydrography decided to use the more generic term 
LandWaterBoundary for this feature. 
 
The model makes it possible to indicate whether the LandWaterBoundary was captured relative to a 
specific waterlevel. This is not so much for identification as it is for cross border matching of these 
boundaries. Especially where the beach is relatively flat the geographic distance between the two lines 
can be very large (hundreds of meters) and in these circumstances such a high water boundary 
should not be joined to a low water boundary. 
 



 
Figure 31 – Shore, LandWaterBoundary and levels in a tidal situation (adapted from IHO H20) 

 

 
Figure 32 – Shore, LandWaterBoundary and embankment in an inland situation 

 

Sandbanks are not part of the shore; the shore is considered a continuous surface between the high 
water line and low water line and not interrupted by water areas. Areas such as the Waddensea to the 
North of the Netherlands, Germany and Denmark can be considered to be part of the foreshore but 
also of OceanRegion since it is normally covered with water. 
 
If an adequate elevation / depth model of an area exists as well as a model of the various tidal levels 
for that area, then it is also possible to generate the shore automatically from this information. This 
option was not chosen since that information is not always available and will change on a frequent 
basis. 
 

B.3.1.3.3 Harbours / Islands 

The Hydrography model does not contain a feature class for harbours or islands. This was discussed 
within the TWG but it was decided that both were not essential to the use cases identified. From a 
hydrographic point of view an island is hole in a physical water (StandingWater) potentially surrounded 
by a LandWaterBoundary and a shore.  
 



Similarly a harbour is physical water with a specific function in terms of e.g. navigation or industry but 
not from a hydrographic point of view. Harbours are included in their navigation function in the 
Transport Network theme. 
 
From the above it cannot be concluded that harbours and islands are not part of INSPIRE or even of 
the Hydrography theme; the conclusion is that they require a specific type of modelling in the light of 
the hydrographic network and potentially a different type of modelling for other purposes. 
 

B.3.1.3.4 Wetland / Glacier / Snowfield / Inundated land 

These features are included in the model to create a complete hydrographic network even though they 
could also be considered as part of the Annex II/III themes concerned with land cover and natural risk 
zones. As such no distinction is made between various types of wetlands / glaciers / snowfield as they 
are only included because water potentially flows into such an area on one side and flows out of it on 
the other side. 
 
For the same reason saltpans were identified as a important for mapping but not for the hydrographic 
network and as such do not form part of the theme Hydrography. 
 
Inundated land is different from a wetland; where a wetland is normally ‘wet’, inundated land is only 
wet for certain periods of time.  
 

B.3.1.3.5 Polders 

Polders and other low-lying areas within dikes or subunits of polders are also considered catchments 
in this data specification. There is however one major difference between ‘regular’ catchments and 
polders; i.e. the polder is a type of catchment where the water cannot flow out of it by gravity but 
needs to be pumped whilst other catchments can be determined based on elevation differences and 
have a single flow direction within the catchment. 
 

 
Figure 33 –Modelling of a polder and associated physical waters / related objects 

 
It was decided not to model ‘inflow’ points into polders because this inflow would be artificial (opening 
of sluice gates etc). The outflow point of a polder is / are one or more pumping stations. 

B.3.1.3.6 River Basin versus River Basin District and Subunits 

In this data specification the terms drainage basins and catchment or catchment area are used as 
synonyms. The drainage basin and river basin in this data specification pertain to the physical 
catchment area and not to the RiverBasinDistrict or SubUnit as defined in the Water Framework 
Directive. These last two are administrative units that have no direct relation to the physical catchment 
and basin; this is therefore not modelled by Annex I theme but is deemed to be part of Annex III theme 
management and reporting units. This decision is a result from the inclusion of non-basin land that is 



assigned to a basin boundary as well as the extension of the RBD boundary to include groundwater 
bodies and coastal water bodies.  
 

 
Figure 34 – River basin district boundary versus catchment / basin 

 
The resulting difference between the river basin and the river basin district (RBD) makes the RBD 
more a reporting unit then a physical feature which should be handled by the appropriate Annex III 
theme or other EU project (e.g. WISE / SEIS). 
 

B.3.1.3.7 Hierarchy of basins 

In discussions within the TWG no clear hierarchy in catchments / sub catchments etc could be made 
since this will vary with application. The current modelling reflects this and allows the building of larger 
drainage basins from smaller drainage basins (aggregation).  
 
One special type of drainage basin was identified however; the river basin, which always has an 
outflow point in sea whilst drainage basin may outflow into e.g. a larger river, lake or other drainage 
basin. 
 



 
Figure 35 – example of drainage basin vs. river basin  

 
The example above shows how the situation looks in reality. The river basin is the top of the hierarchy 
and can be split into a number of (sub) drainage basins (CM3, 4 and 5). Drainage basin 3 in turn can 
be split into even smaller drainage basins (CM 1 and 2) and so on. 
 

B.3.1.3.8 Ordering of streams and basins: Horton-Strahler, Pfaffstetter, etc. 

There are various ways of putting a stream order on a physical water and / or basin. Some text on 
various methods is given here, see hydrology literature for more extensive backgrounds. 
 
Horton-Strahler 
”In mathematics, the Strahler number or Horton–Strahler number of a mathematical tree is a numerical 
measure of its branching complexity. These numbers were first developed in hydrology by Robert E. 
Horton (1945) and Arthur Newell Strahler (1952, 1957); in this application, they are referred to as the 
Strahler stream order and are used to define stream size based on a hierarchy of tributaries. 
 
In the application of the Strahler stream order to hydrology, each segment of a stream or river within a 
river network is treated as a node in a tree, with the next segment downstream as its parent. When 
two first-order streams come together, they form a second-order stream. When two second-order 
streams come together, they form a third-order stream. Streams of lower order joining a higher order 
stream do not change the order of the higher stream. Thus, if a first-order stream joins a second-order 
stream, it remains a second-order stream. It is not until a second-order stream combines with another 
second-order stream that it becomes a third-order stream. As with mathematical trees, a segment with 
index i must be fed by at least 2i − 1 different tributaries of index 1. 
 
To qualify as a stream a hydrological feature must be either recurring or perennial. Recurring streams 
have water in the channel for at least part of the year. The index of a stream or river may range from 1 
(a stream with no tributaries) to 12 (the most powerful, river, the Amazon, at its mouth). The Ohio 
River is of order eight and the Mississippi River is of order 10. 80% of the streams and rivers on the 
planet are first or second order." [Extracted from Wikipedia]. 
 
Pfafstetter code 

“The Pfafstetter approach is recommended for providing a structured hydrological code segment, 
identifying river basins and river sub basins. The Pfafstetter system follows a systematic approach as 
it is derived from topological relationships of the underlying drainage system. The numbering schema 
is self-replicating from the largest to the smallest drainage system. With Pfafstetter codes it is possible 
to identify all nested sub-basins within the larger basin and the “parent” basin from a sub-basin. All 
upstream sub-basins or river segments as well as all downstream segments are identifiable at each 
location of the river network  
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Figure 36 – The Pfafstetter principle of coding drainage-basins and interbasins, illustrated for a 
hypothetical river basin with code 2. Code 2 indicates the north-eastern primary 
catchment  system within a sea region. 

After the recognition of the longest flow path in a given river basin, the four most important tributaries 
(and drainage-basins) are identified according to their drainage area size. They receive numbers 2, 4, 
6, an 8 in upstream order. Interbasins receive odd numbers from 1 to 9, also in upstream order. 
Drainage-basins and interbasins are then further subdivided according to the same principle It is 
important to remind that there is a one to one relationship between a river segment and its catchment. 
This approach requires the existence of a consistent dataset of catchment areas at European level. 

Lakes should be included in the Pfafstetter coding system. If they are connected to the river network, 
they should receive the Pfafstetter code of the river segment to which they drain (the outlet). If they are 
not connected to the river network, they should receive the code of the lowest level river (drainage-) 
basin or interbasin in which they are located. In case that more than one isolated lake is located within 
one drainage- or interbasin, lakes should be distinguished by a specific identifier.  

For the implementation of a Pfafstetter system, the river network must be fully connected also within 
the lakes (fictitious links).” [Adapted from WISE GIS Guidance]  
 

B.3.1.4 Related Objects 

TWG Hydrography has identified a number of objects that are important in either visualization on the 
map or that have an impact on the flow of water through the hydrographic network.  

B.3.1.4.1 Hydrographic points of interest 

Special features in this group are the Spring/Seep and the Sinkhole/Vanishing point that identify both 
the start and the end of the hydrographic network. Quite often the starting point of a watercourse 
cannot be easily identified; in this case a feature spring/seep is inserted into the network to act as 
starting point; even when the exact location of the source cannot be identified. 
 
The vanishing point / sinkhole are used to identify the point where a watercourse ends / disappears; 
for example at the end of a river. It marks the endpoint of the network and as such the vanishing point 
can be lying in a sea area (end of e.g. a river). Another use of sinkhole / vanishing points is when a 
watercourse goes underground; the point where it disappears is then identified as the sinkhole / 
vanishing point whilst the point where it reappears is identified as a spring / seep. 

B.3.1.4.2 Man-made objects 

This category holds all the objects that are not falling into the category of hydrographic points of 
interest. These objects have a specific function in relation to the hydrographic network or are important 
to map. They also serve a function in the network where they define a critical change in the network 



that needs to be taken into account. Man-made objects are geographically located in or along the 
network and have an impact on that network. 
 
In general, man-made objects can have the following type of functions: 

• Retain the water (objects parallel to the watercourse such as embankments). 

• Regulate the quantity of water (dam / weir) 

• Alter the course of the water (lock ; sluice) 

• Allow watercourses to cross each other or another object (crossing) 
 

B.3.1.4.3 Crossing 

Currently, for mapping purposed the level of the watercourse will define whether it is on ground level 
or above ground level and allows; together with the man-made object crossing (type: Aqueduct) the 
correct drawing. In the network, with the grade-separated watercourse crossing there is the option to 
exactly define how watercourses cross each other at certain points. 
 

 
Figure 37 – Aquaduct with two watercourses crossing each other (source: www.leestrainer.nl) 

and aquaduct crossing a road (water still on ground level) 
 

B.3.1.4.4 Network relation 

The related objects describe the feature itself but are not directly used to describe the effect these 
features have on the network model (and therefore e.g. the actual flow). The fact that the features 
form a constriction in the network is defined through the fact that the related objects can be put into 
the network with a specific function (hydroNodeCategory) thus defining the actual effect upon the 
network. 

B.3.2 Network model 

B.3.2.1 Network model types 

A quite extensive discussion has been held on the type of network model needed; with the following 
options available: 
1 Schematic or simple network: this provides connectivity (links) but holds no geometry. The 

nodes are at geographic locations. The links in this type of network are ‘fictitious’ 
2 Centreline geometry representation of the network (sometimes referred to as a geometric 

network). Except for connecting links through e.g. StandingWaters, all the links are ‘real – 
not fictitious’. 

3 Detailed representation – polygons of wetted area of river. This specific situation is handled 
by the physical waters application scheme (no connectivity is used) 

 



 
Figure 38 – Network terminology 

 
The current model reflects the second option; the geometric network where the centreline is an 
"alternative representation" of the watercourse and so it is a spatial object in itself. The various 
centrelines are connected by ‘nodes’ that signify a special point. In the case of the hydrographic 
network the nodes do not only connect the various centrelines but can also represent ‘constrictions’ in 
the network such as hydrographic points of interest or man-made objects (see B.3).  
 
The relation between the centrelines, nodes and detailed representations in the model is as follows: 

 
Figure 39 – relation between representation, physical waters / related objects 

 

B.3.2.2 Specific network elements 

B.3.2.2.1 WatercourseLinkSequence 

There is no possibility to build an entire watercourse from sections using the watercourse class in the 
physical waters. This can however be done using the WatercourseLinkSequence in the Network part 
of the model. Of course if sections belong to the same watercourse they should have the same 
GeographicName indicating them as part of a larger watercourse / surfacewater. 
 



In a similar manner if two watercourses are exchanged that have first a confluence and then a 
bifurcation, then the central section should only be exchanged once since it is the same physical 
watercourse. In the network model the central section would be represented by a single 
watercourseLink. However, that single link could be part of two WatercourseLinkSequences. 

B.3.2.2.2 Polder 

There is no ‘inflow’ points into polders in a network model because this inflow would be artificial 
(opening of sluice gates etc). The outflow point of a polder is a fictitious WatercourseLink connected to 
a  WatercourseNodes with the hydroCategoryType “pump”. 

  
Figure 40 – Network elements in a polder situation 

 

B.3.2.3 Network attributes and types 

B.3.2.3.1 Attributes 

There are not many attributes on the network features. The reason for this is that attributes are 
considered to be very application specific, i.e. depending on what is going to be modelled, different 
attributes will be needed. Therefore, the WatercourseNode has no additional attributes.  
WatercourseLink has only two attributes; flowDirection and length. Two other attributes are inherited 
from Network::Link; centerlineGeometry and fictitious.  Fictitious should be used to create e.g. lines 
through a standing water in order to complete the network. 
 

B.3.2.3.2 HydroNodeCategory 

Nodes in a network can have different purposes; this is described using the hydroNodeCategory 
attribute. The table below describes the purpose of the different node categories and to which 
HydroNodeCategoryType the feature types of HydroPointOfInterest and ManMadeObjects should be 
mapped into the network. 
 

Purpose or Feature type HydroNodeCategoryType 

SpringOrSeep (Start node) Source 

VanishingPoint (End node) Outlet 

FluvialPoint (Rapids, Falls) FlowConstriction 

Division of watercourse Junction 

Merging of many watercourses into one Junction 

Change of attribute values on a watercourse n.a.; linear referencing 

Embankment, ShorelineConstruction, Ford FlowConstriction 

Lock, Sluice, DamOrWeir FlowRegulation 

PumpingStation, HydroPowerPlant FlowRegulation 

Crossing n.a.; grade separated crossing 

Wetland, InundatedLand, GlacierSnowfield FlowConstriction 



Watercourse crosses a border Boundary 

 

B.3.2.4 Data quality elements 

In order to build a topologically-sound and closed hydrological network (that can be used for e.g. 
modelling and network analyses), certain topological consistency rules need to be followed. The Data 
quality section of this data specification includes eight data quality measures that, if followed, will 
ensure that the network is topologically-sound and closed. 



 

B.4 Reporting 

B.4.1 Waterbodies 

One of the discussions held in TWG Hydrography pertained to the way of modelling / classifying 
waterbodies. The starting point for this has been the Water Framework Directive itself, but some 
modelling options remained open. The TWG has opted for a classification based upon the physical 
water types (river, lake, transitional, coastal, groundwater) where each type - except groundwater -
 has two attributes, heavily modified and artificial. Some other models combine the two attributes into a 
single one; TWG Hydrography decided against this to follow the WFD as closely as possible. A 
restriction has been placed on the two attributes stating that a waterbody cannot be natural as well as 
heavily modified. 
 

B.4.2 Main rivers / lakes 

For reporting under WISE a separation has been made between large and main rivers and lakes. This 
separation is reflected in the model with the main and large attributes. For canals no such separation 
is currently available; as such the attributes do not have to be filled when the waterbody is artificial. 
 

B.4.3 Waterbody versus physical waters / surfacewater 

Where the WFD is concerned, the waterbody is directly related to a physical body of water. The term 
'waterbody' was for some member states introduced by the WFD. From a data perspective different 
approaches have been used to build/create WFD waterbodies by member states. One key element in 
most approaches is that although waterbodies will follow the geometry of the surface waters; they can 
begin / end at different locations. The nodes of WFD waterbodies can differ from the nodes of the 
physical watercourse segments. Another potential issue is that a number of watercourses form a 
single waterbody for the WFD. The following figure illustrates the relation of physical waters and WFD 
waterbodies. 
 

 
 

Figure 41 - The relation of physical waters (here: rivers) and WFDRiver waterbodies 
 
In some member states the solution has been to keep on using the original geometries and use a 
relational database approach to create the waterbody geometry from these; this is supported in this 
data specification by referencing the geometry of the watercourse / standing water in the waterbody in 



the encoding (i.e. the GML ‘by-reference’ pattern). The other solution is that the waterbody has its own 
geometry which is then managed independently from the geometries of the waters that the waterbody 
is derived from. This is supported in the specification by giving the waterbody its own geometry. 
Another option could be the use of linear referencing. TWG Hydrography has identified that this can be 
a good solution but that this method is, as far as reference material shows, not a common approach in 
member states. Furthermore the current state of standardisation within e.g. ISO on linear referencing 
is not sufficiently mature to be considered as a viable solution. When, in the future, user requirements 
change, this needs to be reconsidered. 

B.4.4Extension of INSPIRE reporting units 

This data specification only specifies the geometry of the waterbody in addition to some generic 
attributes. As such it is the framework for reporting. The actual value (e.g. the WFD status or potential 
of the waterbody) that needs to be reported on is not included in this specification. It is envisioned by 
the TWG that whenever there is the need for a digital reporting obligation within the EU or member 
state, that the organization requesting this information will start with this specification as a base model 
and extend it in such a way that the information to be reported on is included. This can potentially lead 
to a number of reporting formats that all reference the same definition of waterbody and can as such 
be related to each other even though reported on independently. 
 

 
Figure 42 – Combining the current WISE Specification with the INSPIRE IR and data 
specification 
 
The example below shows how e.g. WFD status or potential can be linked (in UML modelling) to the 
existing model. 

 
Figure 43 – Detail from the draft WISE UML / INSPIRE integrated model showing a.o. Impact 

and pressures related to the INSPIRE WFDWaterbody 
 



B.4.5 Placeholders 

Since all INSPIRE themes are interconnected, themes will have overlap with other themes. There are 
two cases of types being specified that thematically belong to an Annex II or III theme: 

a) Types with a "preliminary specification" (including a proper definition and attributes). These 
types are essential components of Annex I themes, but thematically belong to an Annex II or III 
theme (example: Habitat).  
 
These shall not receive a stereotype.  
 
In the UML model they shall be included in a package for the Annex II/III theme, where they 
thematically belong. They shall be included in the Annex I data specification for the theme that 
does the preliminary specification (in a section for the Annex II/III package). This section of the 
Application Schema can be generated by JRC. 
 
In the IR, the types shall be included in the section of the Annex I theme that does the 
preliminary specification. 

b) Types that serve as a "reminder" for the groups doing the Annex II or III specifications to include 
some such type (along the lines of the definition given in the Annex I spec), to which there is a 
(loose) relationship from an Annex I type. 
 
These shall receive the stereotype <<placeholder>>. 
 
They shall have proper definition in order to give the Annex II/III group a good idea of the 
intention that the Annex I TWG had for that type. 
 
In the UML model and the data specification they shall be included in the package/application 
schema of the Annex I theme that creates the placeholder type (in a section dedicated to 
placeholders). 
 
In the IR, these types (and attributes or association roles pointing to them) shall not be included. 

For the Hydrography the following placeholders were identified. Furthermore a number of featuretypes 
were identified that thematically belong to Hydrography but that could be of use (as a ‘category A’ 
placeholder from Hydrography for themes in Annex II / III. 



FeatureType HY Placeholder 'A' Placeholder 'B' RelatedThemes not A/B Remarks 

Basin X   Elevation 
Energy Resources 

 

CatchmentArea X   Elevation 
Energy Resources 

 

GlacierSnowfield   LandCover  Combined featuretype that may be split by 
Land Cover  theme into two separate 
classes 

InundatedLand  NaturalRiskZones   From the Hydrography point of view fully 
specified but may require additional 
attributes 

LandWaterBoundary X   Elevation  

Shore X   Sea Regions  

StandingWater X   Land Cover 
Land Use 
Elevation 
Environmental Monitoring 
Energy Resources 

 

Watercourse X   Land Cover 
Land Use 
Elevation 
Environmental Monitoring 

 

SurfaceWater X   Land Cover 
Land Use 
Elevation 
Environmental Monitoring 

 

OceanRegion  SeaRegions  Oceanographic Geographical Ftrs 
LandCover 

From the Hydrography point of view fully 
specified but may require additional 
attributes 

Wetland  LandCover   From the Hydrography point of view fully 
specified but may require additional 
attributes 

Falls X     

FluvialPoint X     

HydroPointOfInterest X     

Rapids X     

SpringOrSeep   Geology  Defines the boundary between the two 



FeatureType HY Placeholder 'A' Placeholder 'B' RelatedThemes not A/B Remarks 

VanishingPoint   Geology  themes and has therefore relations with 
both. 
If included further attributes / changes to 
definition are expected. Can be pushed 
back to Hydrography by Geology. 

Crossing X     

DamOrWeir X   Energy Resources 
Natural Risk Zones 

 

Embankment  NaturalRiskZones  Elevation Whether this is part of this theme is 
uncertain, but if included further attributes 
are expected. Kept as placeholder to 
prevent inclusion in the IR when changes 
may still occur. Can be pushed back to 
Hydrography by Natural Risk Zones. 

Ford X     

Lock X   Natural Risk Zones  

ManMadeObject X     

Pipe  Utility and Governmental 
Services 

  Definition in Hydrography is wider than 
needed but includes all use cases 
described for the theme Utility and 
Governmental Services; further attributes 
are expected to be added. 

PumpingStation  Utility and Governmental 
Services 

 Buildings Whether this is part of this theme is 
uncertain, but if included further attributes 
are expected. Kept as placeholder to 
prevent inclusion in the IR when changes 
may still occur. Can be pushed back to 
Hydrography by Utility and Governmental 
Services. 

ShorelineConstruction X     

HydroPowerPlant  EnergyResources  Buildings 
Utility and Governmental Services 

Whether this is part of this theme is 
uncertain, but if included further attributes 
are expected. Kept as placeholder to 
prevent inclusion in the IR when changes 
may still occur. Can be pushed back to 
Hydrography by Energy Resources. 

Sluice X   Natural Risk Zones  

WFDGroundWaterBody  AreaMgmt / ReportingUnits  Geology Whether this is part of this theme is 
uncertain, but if included further attributes 
are expected. Kept as placeholder to 



FeatureType HY Placeholder 'A' Placeholder 'B' RelatedThemes not A/B Remarks 

prevent inclusion in the IR when changes 
may still occur. Can be pushed to Area 
Management and Reporting Units from 
Geology if required. 

WFDCoastalWater  AreaMgmt / ReportingUnits  Environmental Monitoring Part of Area Management and Reporting 
Units but deemed to be important for 
Hydrography considering the linkage with 
Physical Waters that Hydrography decided 
to model these. No changes or additional 
attribution expected. 

WFDLake  AreaMgmt / ReportingUnits  Environmental Monitoring 

WFDRiver  AreaMgmt / ReportingUnits  Environmental Monitoring 

WFDRiverOrLake  AreaMgmt / ReportingUnits  Environmental Monitoring 

WFDSurfaceWaterBody  AreaMgmt / ReportingUnits  Environmental Monitoring 

WFDTransitionalWater  AreaMgmt / ReportingUnits  Environmental Monitoring 

WFDWaterbody  AreaMgmt / ReportingUnits  Environmental Monitoring 

WatercourseNode X   Utility and Governmental Services  

WatercorseLink X   Utility and Governmental Services  

Watercourse SeparatedCrossing X   Utility and Governmental Services  

Watercourse LinkSequence X   Utility and Governmental Services  



 


