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Importance and role of typology 

Under Article 5 of the WFD, Member States are required to carry out an analysis of the 

characteristics of each RBD or portion of an international RBD falling within their territory. As 

part of the characterisation, Member States have defined surface water body types 

(typology) for each surface water category (i.e. rivers, lakes, transitional waters or coastal 

waters) in each RBD. For each surface water body type, type-specific reference conditions 

should have been established representing the values for that surface water body type at 

high ecological status. The main purpose of typology is consequently to enable type specific 

reference conditions to be defined which in turn is used as the anchor of the ecological 

status classification system. It is important that the established typology system assists in 

achieving an adequate confidence in reference conditions and the subsequent classification 

of ecological status. 

Each water category has to be divided into types based on abiotic descriptors such as 

altitude, geology, size, etc. using System A or B (see Annex II of WFD). System A is the 

most straightforward and simplest to implement as the factors to be used for identifying 

types are already defined. One potential disadvantage of System A is that the classes 

established may not adequately partition the variability of the quality elements used, 

resulting in poor detection of ecological change or differences. System B provides greater 

flexibility in defining water body typologies. Implementation of System B should contain both 

the obligatory factors given in Annex II and other relevant factors deemed useful by the 

Member State for minimising quality element variability. In addition if System B is used, it 

should result in no greater degree of variability in type specific reference conditions than if 

System A had been used. 

In all cases the ecological relevance of the different theoretical types has to be demonstrated 

by cross-checking against biological data. It might also be expected that some (perhaps 

statistical) assessment of the variability of the biological quality elements within and between 

types would have been undertaken. This would ensure that differences between types and 

differences and changes in ecological status can be detected with adequate confidence and 

precision.  The confidence and precision in the classification is also determined by the 

amount and extent of monitoring undertaken for the relevant quality elements being 

classified.  

The identification of appropriate types is, therefore, one of the key steps in producing a 

reliable and robust classification of ecological status. The optimum number of types will 

depend on the variability of biological quality elements in relation to the physical and 

chemical aquatic environment in which they live, and the desired level of confidence and 

precision in the subsequent classification of ecological status. 

Objectives 

The specific objectives of Task 2a were to: 

 Develop a comparison of the methodologies used by MS for defining national water 

body types, including biological validation, with special attention paid to coastal and 

transitional waters.  
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 Set up a European overview of the main/most frequent and most commonly shared 

surface water body types, and develop a comparison of these e.g. on ecological 

status/potential. 

Approach 

The basis and comparability of types derived by Member States has been examined in this 

study. A top-down and a bottom-up approach have been undertaken.  

The top-down approach used GIS datasets and analysis to generate an approximate 

typology for rivers based on the physical and chemical attributes used in the common 

typology (system A) described in the Water Framework Directive and in the intercalibration 

exercise. The Fundamental Elementary Catchments contained in the ECRINS dataset were 

used to derive the size (upstream catchment area) and altitude of river water bodies 

(represented by lengths and points) reported by Member States to WISE. Geology was 

simulated using the petrological classes in the Geological Map of Europe (calcareous and 

siliceous catchments) and the JRC soil map of Europe (organic catchments). The different 

solid geology types were tested against stream water alkalinity data obtained from Forum of 

European Geological Surveys (FOREGs). This identified the ranges of solid geology in 

upstream catchments that best simulated differences in measured alkalinity concentrations. 

Details of the testing are given in the main top-down report. The number of resultant EU 

types was compared to the number of types reported to WISE by MS. 

The bottom-up approach assessed the  similarities between national types of rivers, lakes, 

transitional and coastal waters across Member States based on the type factors and ranges 

of the different factors used by Member States in their national typologies.  The links to the 

common intercalibration types were assessed. There was no systematic collection of 

information from Member States on the numeric values used to define national types. 

Instead, the information was obtained from Member States’ reports to WISE, the 

intercalibration technical reports for each water category, Geographic Intercalibration Group 

milestone reports and from available national technical documents from some Member 

States.  

Results 

System A of the WFD implies a maximum of 36 theoretical river types across Europe. In 

practice many MS have identified more than this theoretical maximum often using additional 

physical and chemical habitat characteristics as allowed by System B.  The top down EU 

typology identified 48 potential types based on 3 catchment altitude types, 4 catchment 

sizes and 4 geological types. “Rivers” were identified for up to a maximum of 44 of these 

types using the three different datasets: Fundamental Elementary Catchments in ECRINs; 

river water body lengths; and, river water body points. In terms of the river water body 

points reported by Member States, 11 European types incorporated 80% of the water 

bodies reports. The most common of these were medium sized, lowland and mid-altitude, 

siliceous rivers. Calcareous river types were generally less common at the EU level than 

siliceous, and organic types were limited to a few Member States such as Finland, Ireland, 

Sweden and the UK.  



4 of 6 

 

A statistical breakdown and maps of European types for each Member State is presented in 

the main report on the top-down approach and compared with the number of river types 

reported by Member States to WISE. 

There are examples of Member States reporting more, and others fewer, types than 

indicated by the EU river types. In the former case this may indicate some redundancy in 

the numbers of types derived by Member States and in the latter that not all potential types 

in a Member States are being characterised and applied. Both cases would be justifiable 

through the testing of types against biological data. 

Only a small proportion of national types can be compared due to no or very limited 

information on numerical type factors ranges in the information available for the bottom-up 

approach. However, it was found that the most commonly used typology factors are:  

 for rivers: Altitude, Catchment area, and Geology (i.e. System A factors),  

 for lakes: Altitude, Surface Area, Mean Depth, Geology/Alkalinity (i.e. System A 

factors).  

 for coastal waters: Salinity, Substrate, Wave exposure, Mixing regime, Tidal range  

 for transitional waters:  Salinity, Substrate, Mixing regime, Tidal range 

For all water categories also the latitude and longitude are frequently used, indicating region 

specific types in many countries. 

Type factor ranges or categories applied for each of the most commonly used type factors 

are generally more variable among national types than among the common intercalibration 

types. For some type factors the majority of national types with numeric type factor data 

show good correspondence with common intercalibration types, e.g. rivers altitude, lake 

depth.  Many national types are also quite similar for a single type factor, although the 

correspondence with the common intercalibration types from phase 1 of Intercalibration may 

be less good. 

A statistical analysis was undertaken of the similarity of national types of rivers and lakes 

across the most frequently used type factors. The results suggest that many national types 

have high similarity and may be grouped to a limited number of common types (see table 5 

in the bottom-up report for more information concerning how many and which are the most 

commonly used types). Five common river types (excluding alkalinity) were identified in the 

bottom-up approach compared to the 11 common river types (including geology as a 

surrogate for alkalinity) derived from the top-down approach. These common types may be 

useful for European assessments, if updated with information from more Member States, 

and also by taking into account any revisions in typology undertaken during phase 2 of 

intercalibration. For coastal and transitional waters the data on numeric ranges of type 

factors were too limited to allow further analysis in this study. 

Conclusions 

The high variation in the number of types used by Member States makes comparisons of 

typologies across Europe difficult. More importantly the implications of these differences on 
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the comparability of ecological status across Europe is not known. It is also clear that MS 

river types are often not tested and validated against biological data adding further 

uncertainty to the subsequent classifications of ecological status. 

The System A typology defines the size of river water bodies by the size of their upstream 

catchment areas. Fundamental elementary catchments represent the smallest element in 

the hydrological river network. A comparison of the size of the derived upstream catchment 

areas of these with the distribution of the sizes of the derived upstream catchment areas of 

the river water bodies reported by Member States perhaps indicates that the smaller rivers 

are under-represented by Member States when identifying river water bodies. However, the 

minimum river size criterion given in the WFD will potentially exclude the smallest rivers. 

This is supported by the EEA-ETC-report on Ecological and chemical status and pressures1, 

showing that the average length of a river water body as 11.3 km, and all MSs except 

Denmark have a mean length of 4 km or more. The status assessment for so long river 

water bodies may not fully capture the actual pressures and local impacts along this stretch 

of river (e.g. point source emissions or migration barriers). The same problem may appear 

for coastal waters where the mean size of the water body is 118 km2, posing a risk to 

conceal ecological impacts of pollution in local near shore areas.   

Some Member States have reported river types that are not used in the classification of the 

ecological status of river water bodies. This explanation is probably that many MSs had not 

developed type-specific reference conditions and classification systems for all their types. In 

other cases it appears that for some types the ecological status classification are not based 

on any biological quality elements. This is contrary to the requirements of the WFD and may 

indicate that there is a degree of redundancy in the need for, and uncertainty in the validity 

of, some types identified by Member States. 

From the Commission’s assessment of the River Basin Management Plans2 and work 

undertaken in the intercalibration process it is clear that a range of methods have been used 

by Member States to determine types of water bodies. The methods used to identify types 

range from statistical analysis to expert judgment, and types have not always been validated 

by biological data. In some cases there is no information on how types have been identified. 

There is a very large number of national types (2646), and the links between the national 

types and the common intercalibration types are often missing or is unclear, for example 

when one national type is reported to be linked to several of the common intercalibration 

types. The translation of intercalibration results for the common intercalibration types to the 

national types is therefore not straightforward. There are therefore questions as to whether 

typologies are ecologically relevant and whether ecological status assessments are really 

comparable across Europe. 

Recommendations on the way forward 

The results of this study should only be considered as the first step in undertaking a more 

robust comparison of the types used by Member States. Data should be collected on the 

actual values used by Member States to define the categories for each typology factor 

                                                           
1
 European Environment Agency “European waters — assessment of status and pressures”. Report  No 8/2012 

2
 REPORT FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT AND THE COUNCIL on the Implementation of the 

Water Framework Directive (2000/60/EC) River Basin Management Plans. COM(2012) 670 final, Brussels, 14.11.2012. 
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applied in their typologies. Furthermore details on how types have been tested against 

biological data should also be collected including information on the precision and 

confidence in the subsequent classification of ecological status.  

Once the information becomes available, a new assessment of similarities and 

comparabilities between national types should be assessed and evaluated relative to the 

outcome of the results given in this study. 

The consequences of the large number of national types and in many cases weak links to 

the common intercalibration types should be assessed, especially concerning the 

implications for the translation of intercalibration results to national types and for the 

comparability of assessments of ecological status.   

Pan-European comparisons can be improved using type clusters with high internal 

similarities of national types (important for the European Environment Agency and the 

European Commission) 

Some of the national types may not be needed or may be merged, although this topic must 

be discussed with Member States in terms of the potential for further harmonisation or 

reduction of the number of national types based on their similarity of type factors and on the 

number of water bodies they represent. 

Further guidance may be needed on proper delineation of water bodies for the next cycle of 

RBMPs, also including better definitions of mixing zones downstream of local pressures, e.g. 

point source emissions or migration barriers. 

 

 

 


