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Abstract 

 

In this report we propose a classification of river basin districts (RBDs) in terms of the consistency between reported 

significant pressures and pressures expected to be relevant in each RBD on the basis of pan-European indicators. We 

discuss the results and limitations of the classification obtained at European scale, and we suggest a perspective for its 

use for improving Water Framework Directive (WFD) implementation and the subsequent in-depth analysis of 

programmes of measures (PoMs) and their effectiveness. Overall, the analysis highlights that some river basin districts 

report pressures in a way that is in line with expectations from European indicators, while some others report either higher 

or lower pressure intensity than expected. Reasons for these discrepancies may include lack of relevant local information 

in the assessment of European indicators, and under/overestimation of pressures by the RBD authorities or reporting 

member states. The analysis presented here is based on data aggregated at RBD level, as allowed by the available 

information, and should be regarded mainly as a proof of concept. In the future, the same analysis should be updated 

with reference to individual water bodies, and taking into consideration the updates of river basin management plans and 

PoMs under development at the time of writing this report. 
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Acronyms and terminology of frequent use in the report 
 CIS = common implementation strategy of the WFD 
 Class 1 = areas where both the RPR and the European scale indicators of a certain 

pressure indicate a relatively high (above median) level of pressure on water bodies.  
 Class 2 = areas where both the RPR and the European scale indicators of a certain 

pressure indicate a relatively low (below median) level of pressure on water bodies.  
 Class 3 = areas where the RPR of a certain pressure indicates a relatively high (above 

median) level of pressure on water bodies, while the European scale indicators 
indicate a relatively low level (below median).  

 Class 4 = areas where the RPR of a certain pressure indicates a relatively low (below 
median) level of pressure on water bodies, while the European scale indicators 
indicate a relatively high level (above median).  

 DG (ENV)= Directorate General (Environment) 
 EU= European Union  
 EC= European Commission  
 IWMP = JRC’s Integrated Water Modelling Platform  
 JRC = EC DG Joint Research Centre  
 LUSI = land use simplified index 
 MS(s) = member state(s) of the European Union 
 N = nitrogen 
 (pan-)European scale indicators = indicators of pressure computed by the JRC through 

the IWMP or related analyses at pan-European or quasi-pan-European scale  
 P = phosphorus 
 PoM, PoMs = Programme(s) of measures adopted by the River Basin District 

authorities  
 RBD(s) = River Basin District(s) 
 RBMP(s)=river basin management plan(s)  
 RPR = reported percentage at risk = percentage of the water bodies within a RBD that 

are at risk of not meeting the WFD 2015 objectives due to a given pressure  
 TRAC  = transitional and coastal (waters) 
 WEI = water exploitation index 
 WFD = Water Framework Directive 2000/60/EC 
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Introduction  
The management of water in Europe is regulated at broad by the Water Framework Directive 
(WFD) 2000/60/EC. This innovative piece of legislation requires all European Union (EU) 
member states to pursue specific objectives in a structured way, and the European 
Commission to report on the progress made towards these objectives. In particular, the WFD 
prescribes that member states identify pressures hampering the achievement of goals, and 
design appropriate measures in order to remove or mitigate these pressures to the effect of 
actually achieving the goals set.  
The identification of pressures and the design of measures are undertaken at the scale of river 
basin districts (RBDs) and entail analyses, monitoring, and model simulations often at great 
level of detail. Biophysical and socioeconomic conditions, the capacity to collect data and 
undertake their analysis, the response of society and stakeholders to water problems, and the 
overall water governance vary greatly across (and often even within) RBDs. Decentralized 
(RBD-level) decision making and this variability of operating conditions bear a great  
potential to address water management in very different ways across Europe, which is not 
desirable both for its impact on socio-economic conditions and  for the risk of not protecting 
water resources and ecosystems in a homogeneous, effective and efficient way over the EU. 
Not by chance, the WFD implementation has been immediately backed by a Common 
Implementation Strategy (CIS), agreed-upon by the EU member states in order to coordinate 
practical aspects and to exchange information.   
The European Commission, with its communication “Blueprint to safeguard Europe’s water 
resources” (COM (2012) 673 Final), has stressed that the implementation of the WFD is not 
effective enough in achieving the goals set by the Directive, and proposes a number of actions 
to improve the situation. Among other aspects, the Blueprint stresses the importance of 
sharing a knowledge base among the EU member states and the Commission (§2.5 of the 
Blueprint).  
The work presented here contributes to the general objective of evaluating the effectiveness 
of the programmes of measures (PoMs) reported by the member states in 2012. The PoMs 
indicate how WFD goals may be addressed in each RBD by removing or mitigating relevant 
existing pressures.   
Reported programmes of measures, however, reveal a large heterogeneity about how 
pressures are identified and evaluated as well as at the level of detail to which measures are 
defined and designed, as can be appreciated from an analysis of PoMs conducted by European 
Commission DG ENV consultants (WRc, 2013).  
Therefore, as a first step it has been deemed necessary to address the following key policy 
question:  
 

“Are we identifying all relevant pressures in a homogeneous and consistent way across 
the EU?“ 

 
In this report, we describe the results of a screening exercise of reported pressures, implicitly 
assuming that the correct identification of pressures is a necessary prerequisite towards an 
effective design of PoMs.   
 

Pressures reported in the 2012 PoMs 
The 2012 PoMs are currently reported by the member states to the European Commission 
with data aggregated at RBD level. WRc, 2013, summarizes the results of the reporting 
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exercise that has been undertaken by the EU member states in a standardized way using the 
WISE WFD schemas1 for 2012.  The study by WRc, 2013, summarizes information on: 

- the degree to which basic measures are implemented in the different European RBDs;   
- which share of the water bodies within each RBD is at risk of not meeting the 2015 

“good status” goals set by art. 4 of the WFD, due to each pressure category, before 
measures are taken; 

- whether basic measures are (or will be) enough to achieve the 2015 goals; and  
- the number of supplementary measures to address each pressure in order to achieve 

the 2015 goals.  
The reports by the member states provide indicators of the pressures hampering the 
achievement of 2015 goals, reported as the percentage (1) of river length affected, (2) of lake, 
transitional and coastal water areas, and (3) of ground water bodies that, for each pressure 
type, cause a failure of meeting the WFD objectives if measures are not taken. From the 
present form of the reports, it is difficult to track the combined effect of different pressures, 
and each pressure is treated independently. For instance, if in a given RBD 20% of rivers fail 
to meet the WFD objectives, before measures are taken, due to a combination of abstractions 
and diffuse pollution, the same percentage may have been reported for both pressures.  
In principle, the reported percentage of water bodies at risk of not meeting the WFD 
objectives if measures are not taken, due to a certain category of pressures (hereinafter, also 
simply “reported percentage at risk” or RPR) is synthetic and highly significant information 
on the conditions of a RBD. If we assume that pressures have been evaluated with the most 
detailed and accurate knowledge available at the RBD level, including monitoring and model 
simulation (or some other form of expert evaluation) of pressure impacts on water bodies, 
RPRs would be a reference on which to calibrate European-scale assessments.  
However, there is presently no homogeneous information across the EU on how exactly 
pressures were considered and how a RBD is assigned a certain RPR for a given pressure. 
Therefore, it is possible that in some RBDs the RPRs are actually a result of detailed analysis, 
while in other RBDs they are a statement assigned on qualitative grounds.  
Moreover, there is sometimes semantic uncertainty on how pressures are defined. For 
instance, “diffuse pollution” may refer to different pollutants and sources (urban, agricultural 
etc.); hydromorphological pressures are not defined in a standardized way but, rather, 
through case-specific narratives of the alteration of water bodies; boundaries between 
“hydromorphological”, “pollution” and “management” pressures are not always very clear; 
etc.  Finally, there is no homogeneous information on how the percentages were computed, 
also considering that the definition of the status  of water bodies is not yet fully harmonized, 
and therefore the relationships considered between pressures and impacts are not uniform 
across Europe but depend on definitions and rules adopted in the different member states.   
For all these reasons, RPRs are not necessarily a complete and homogeneous picture of the 
situation in the different RBDs across Europe, and might not be comparable.  
On these grounds, it seems more appropriate to consider RPRs as a starting point for an 
intercalibration exercise. In this study we compare the RPRs with independent indicators 
developed at the European scale indicators; consistency and discrepancies are identified and 
the reasons for these are investigated, with the purpose of improving both the European 
indicators and the way of evaluating RPRs in future revisions of the river basin management 
plans (RBMPs) PoMs.  
In the following paragraph, we describe the approach proposed for such comparison. 

                                                        
1
 http://icm.eionet.europa.eu/schemas/dir200060ec/resources 

http://icm.eionet.europa.eu/schemas/dir200060ec/resources


9 
 

EU-scale Screening of PoMs  

General concept 
Throughout this work, we consider pressures on water bodies as proxies for impacts. 
Addressing the (ecological) status of water bodies, and the actual impacts of the considered 
pressures on ecosystems, lie beyond the scope of the present work.   
The proposed EU-scale screening of pressures reported in the PoMs consists in comparing 
reported percentages of water bodies at risk of not meeting WFD goals if measures are not 
taken (RPRs) for different pressures, with one or more pan-European, homogeneously 
computed indicators of pressures.  
The JRC is developing its Integrated Water Modelling Platform (IWMP), i.e. a comprehensive 
and interrelated set of hydrological, ecological and hydro-economic models with the objective 
to simulate the   effects of drivers (such as population, economy, land use and climate change) 
and policies on water resources. The IWMP is planned to be applied for the analysis and 
evaluation of measures in the PoMs. Up to now, however, a number of model applications 
have been made already at European scale. The results of these studies enable drawing 
(quasi) pan-European maps of indicators of different pressures addressed by the PoMs 
reported by the EU member states. In this report we exploit, for screening purposes, the 
results of existing assessments.  
If we rank RBDs, for a given pressure, based on the reported percentages of water bodies at 
risk (RPRs), and on the European scale indicators from the JRC IWMP, we may consider 4 
possible outcomes (see Figure 1):  
 

 Situations of Class 1: both RPRs and European indicators rank the RBD relatively 
high, indicating a problem. 

 
 Situations of Class 2: both RPRs and European indicators rank the RBD relatively 

low, indicating less of a problem. 
 

 Situations of Class 3: RPRs rank the RBD relatively high, while European 
indicators rank the RBD relatively low. 

 
 Situations of Class 4: RPRs rank the RBD relatively low, while European 

indicators rank the RBD relatively high. 
 

A “problem”, in the above definitions, is shown when an indicator is relatively high: a high 
percentage of water bodies reported at risk (RPRs) due to a certain pressure means that 
pressure is critical for a given RBD; similarly, when a European-scale pressure indicator is 
high, we expect more possibilities for that pressure to generate impacts. When the two are 
consistently in their upper range for a RBD, the “problem” is shown both at the RBD level and 
at the European level. Conversely, “less of a problem” shows when indicators are in their 
lower range. This may not indicate absence of problems, but their relatively lower relevance 
from a pan-European perspective.  

In “Class 1” situations, MS and the European Commission (EC) are both aware of the 
relevance of a given pressure. The MS is already planning measures to achieve WFD goals, and 
it is of interest at the European scale to ensure that these measures are effective through a 
more in-depth analysis. In these cases, the European scale indicators appear suitable to 
identify the problem, hence it is possible that the JRC IWMP is already relatively well 
calibrated and might be used to simulate the effect of planned or additional measures, 
obviously after incorporation of the best available information on the RBDs of concern.  
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In “Class 2” situations, MS and EC agree that a given pressure is relatively under 
control: even if problems may exist, these are not of high priority at European scale, and are 
arguably more likely to be already appropriately tackled through the PoM without a need for 
in-depth analysis (at least not before “Class 1” situations are addressed).  

In “Class 3” situations, a problem is not identified at European level but it is felt as 
relevant at the RBD level. This may show that the European scale indicators are not suitable to 
identify the problem due to structural model limitations (e.g., diffuse pollution from mining 
dumpsites is presently not described by a European model) or data limitations (e.g., not all 
dams having a hydromorphological impact on rivers are included in European databases).  
On the other hand, it might also be the case that the problem actually exists at the RBD level, it 
is identified correctly by the European indicators, but simply is of lower priority with respect 
to other RBDs in Europe. “Class 3” situations are mainly test beds to overcome IWMP 
structural and data limitations, and may be treated as either “Class 1” or “Class 2” situations 
depending on the reasons for the discrepancy.  

“Class 4” situations are candidates for reconsideration of existing pressures and of 
their actual impact. Just opposite the case of “Class 3” situations, the European scale 
indicators may point to a problem that does not exist (or assign it a relevance higher than 
real), due to structural model limitations or data limitations. Another possibility in these 
areas is that pressures are judged to be relatively high, but in a certain context the impact of 
those pressures is limited, thus justifying the reported percentages of water bodies at risk 
(RPRs). However, it cannot be excluded that RPRs have been evaluated and/or reported in an 
incomplete or wrong way. If this happens, it is also possible that not all necessary measures 
are taken to ensure the achievement of WFD objectives. In order to ascertain the actual 
relevance of pressures, it is necessary to examine the RBD conditions in depth and reconsider 
first of all the corresponding European indicators, by use of the best available information 
from the RBD. If the European indicator proves robust against this improved information, it is 
also possible that the RPRs need revision, and even that measures are reconsidered. 
Afterwards, these situations should be treated as “Class 1” or “Class 2” depending on the 
relevance of the problems.  

 

JRC IWMP Pressure/status indicators at pan-European level 
In order to implement the above general concept, it is necessary to build appropriate 
European scale pressure indicators. The JRC IWMP allows computing several biophysical 
indicators of water bodies, which may be related to some of the critical pressures reported by 
the MSs as discussed above.  
For the purposes of this pan-European scale screening of the PoMs, it has been decided to 
capitalize on existing indicators, only partly covering the full range of pressures reported by 
member states. As the detail in the information actually available from the reported PoMs is 
quite low, only pressures hampering the achievement of 2015 goals by classes of pressures 
being reported (WRc, 2013), it has been considered disproportionate to build specific 
indicators for all pressures in the present phase. Testing the performance of existing 
assessments in this exercise, on the other hand, enables a discussion on knowledge gaps and 
shortcomings, which can be taken into consideration at a later stage towards improving 
pressure indicators at pan-European level. 
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Figure 1 – Identification of the classes for comparison of PoM reporting (RPRs) with pressures assessed 
by the European Commission (EC) based on European scale indicators 

 
Existing indicators of pressure at pan-European scale have been developed for a variety of 
purposes in different contexts and are not necessarily related one-to-one to the pressures 
specifically assessed by PoMs. The latter take into consideration the following categories as 
required by the WFD (WRc, 2013).   
For surface waters:  

1. Point Source 
2. Diffuse Source 
3. Water Abstraction 
4. Water flow regulations and morphological alterations  
5. River management 
6. Transitional and coastal water management 
7. Other morphological alterations 
8. Other Pressures 

For groundwater:  
1. Abstraction 
2. Artificial Recharge 
3. Diffuse Sources 
4. Point Sources 
5. Saltwater Intrusion 
6. Other Pressures.  

“Other pressures” represent rather specific pressures in each RBD and are not identified at 
the European scale. Some categories of pressure have boundaries not easy to identify in 
practice. “Water flow regulations and morphological alterations ”, “River management” and 
“Other morphological alterations” may be considered altogether as a category of 
“hydromorphological pressures” sensu lato. Transitional and coastal (TRAC) water 
management, hydromorphological and pollution pressures in TRAC water bodies are often 
confounded (for instance, harbors or coastal settlements generate tightly intertwined 
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pressures due to dredging, morphological alteration and pollution). The fuzzy boundaries 
across the above pressure categories generate semantic uncertainty in the way PoMs report 
pressures.  
Moreover, there are pressures for which it is not possible to compute any indicator at present 
(artificial recharge of aquifers2; groundwater abstractions; groundwater point pollution; 
groundwater diffuse pollution other than from agricultural sources; pollution, abstractions 
and hydromorphological pressures on lakes). Based on these considerations and the 
availability of European scale indicators, we have chosen to conduct a comparison for 7 
categories of pressure summarized in Table 1. Within each category, one or more of the 
existing indicators are compared with the reported percentage of water bodies at risk (RPRs) 
of not meeting WFD goals, if measures are not implemented, due to that category of pressures. 
It has been mentioned that hydromorphological pressures and TRAC management pressures 
are interpreted sensu lato as they include more than one reported category of pressures. All in 
all, 25 indicators were used. As there may be more than one pertinent indicator for each 
category of pressures, it has been chosen to compare the RPRs for a given pressure category 
with all pertinent indicators independently, in order to minimize the risk of error and avoid 
confusion.  
In the following sections, we describe how the comparisons are drawn for the different 
categories of pressures, as well as the details of the European scale indicators used for 
comparison. As more than one indicator may correspond to one single RPR pressure, 
outcomes of the comparisons with RPRs and individual indicators are combined for each of 
the 7 pressure categories in Table 1, as will be explained below in more detail.  
 

Modalities of the comparison of European scale indicators with reported pressures and the 

classification of RBDs 
On the basis of reported pressures and pertinent European scale indicators, RBDs have been 
classified according to the scheme of Figure 1. The classification is made according to the 
following steps for each individual pressure type:  

1) A representative value (usually the mean) of each of the European scale indicators for 
that pressure is computed for each RBD; 

2) RBDs are ranked based on each European indicator as well as on the reported 
percentage of water bodies at risk of not meeting the WFD 2015  goals due to that 
pressure; ranking is ascending with the intensity of the pressure indicator and with the 
RPR;  

3) For each indicator: 
a.  if both ranking based on the indicator and ranking based on RPR are above the 

median, then the RBD is considered to be of “Class 1”;  
b. if both ranking based on the indicator and ranking based on RPR are below the 

median, then the RBD is considered to be of “Class 2”; 
c. if ranking based on the indicator is below the median and ranking based on RPR 

is above the median, then the RBD is considered to be of “Class 3”; 
d. if ranking based on the indicator is above the median and ranking based on RPR 

is below the median, then the RBD is considered to be of “Class 4”. 
An example of how classification works is shown in Figure 2 (all other cases are similar).  
It can be immediately observed that there are a number of RBDs with a RPR of 0 for surface 
water abstractions. Those where the European indicator (the water exploitation index for 
consumption, in the example) is below the median are assumed to be, as a first 

                                                        
2
 It should be noted that this type of pressure is not reported by any RBD as hampering the achievement of WFD 2015 

goals if measures are not implemented. 
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approximation, less problematic areas corresponding to “Class 2”. However, there are RBDs 
with RPR=0 where the European indicator is above the median. These are identified as areas 
where the European indicator suggests a problem, which is not identified at RBD level, and 
are classified as “Class 4”. In this specific case, the high number of RBDs with RPR=0 provokes 
all RBDs with non-zero RPR to be classified either as “Class 1” (if the European indicator rank 
is above median) or “Class 3” (if it is below). In other cases, RBDs with RPR=0 are far less, 
which yields a less clustered distribution of scatter points in the comparison of the two 
rankings (see for instance Figure 3 referred to point source pollution in surface waters).  
 
Comparison  Water body Pressure category  JRC IWMP Indicator 

1.1 
1.2 
1.3 
1.4 

SW (rivers)  Point Source Pollution 1. Point N Loads (GREEN);  
2. N concentrations in rivers 
3. Point P Loads (GREEN);  
4. P concentrations in rivers 

2.1 
2.2 
2.3 
2.4 
2.5 
 

SW (rivers) Diffuse Source 
Pollution  

1. Diffuse N Loads  
2. N concentrations in rivers 
3. Diffuse P Loads  
4. P concentrations in rivers 
5. Diffuse pollution from  urban 

runoff 
3.1 
 
3.2 
3.3 

SW (rivers) Water Abstraction 1. Water exploitation index for 
consumption (WEI_cns);  

2. WEI for abstractions (WEI_abs);  
3. total abstractions;  

4.1 
4.2 
4.3 
 
4.4 
4.5 
 
4.6 
 
4.7 
 
4.8 
 
4.9 

SW (rivers) 
 

Hydromorphological 
pressures:  
 Water flow 

regulations and 
morphological 
alterations of 
surface water; 

 
 River management; 
 
 Other 

morphological 
alterations 

1. Flow alteration (10%ile) 
2. Flow alteration (25%ile) 
3. Density of infrastructures in 

floodplains 
4. % catchment area intercepted by 

dams 
5. Agricultural Land cover in 

floodplains; 
6. Artificial Land cover in floodplains; 
7. Agricultural Land cover in 

catchment area; 
8. Artificial Land cover in catchment 

area 
9. Ratio of existing riparian 

vegetation buffer width on 
floodplain width 

5 SW (TRAC) Transitional and 
coastal water 
management, 
morphological 
alterations, point and 
diffuse pollution  

1. LUSI Indicator of coastal pressures 
(see details in text) 

6.1 
6.2 
 

GW Diffuse Sources 1. N Loads by leaching from 
agricultural land 

2. N concentrations in leaching 
7 GW Saltwater Intrusion 1. Saltwater intrusion indicator (see 

details in text) 
Table 1 – comparison of reported pressures with European scale indicators, considered in this study. 
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The classification scheme proposed here is rather simple and may appear to oversimplify the 
analysis. It is definitely true that several nuances of evaluation might be allowed by 
introducing more classes and/or more refined methods of classification, such as e.g. a 
clustering based on the difference between the rankings. In this phase of the work, however, 
we preferred to adopt this simple scheme in order to achieve a simpler picture of the 
situation, as is desirable for the purposes of screening that we have set. At the same time, 
whenever the judgment poses some doubts, we highlight this by commenting those specific 
circumstances. 
 
 
 
 
 

 
Figure 2 – example of classification based on ranking (surface water abstractions vs. European scale 
water exploitation index for consumption -WEI_cns). The dashed lines represent the median of the 
ranking.  
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Figure 3 – another example of classification based on ranking (surface water pollution from point 
sources vs. GREEN estimate of nitrogen concentration from point sources). The dashed lines represent 
the median of the ranking.  

 
It should be noted again that, by comparing the RPR with a pressure indicator, we implicitly 
assume a single direct relationship between the intensity of pressure and the impact all over 
Europe. This is clearly a crude simplification that serves the sole purpose of this screening 
level assessment. The variability of impacts associated with a given level of pressure may be 
in fact among the reasons of discrepancy between the ranking based on the European 
indicator and the one based on RPR. “Class 3” and “Class 4” areas are therefore the candidates 
for an in-depth analysis of the reasons for having more or less reported impacts, respectively, 
than expected assuming a uniform pressure-impact relationship in Europe.   

 Surface waters – Point source pollution  

Reported pressures hampering the achievement of WFD 2015 goals: point pollution  

Hot spots (i.e. RBDs with highest percentage of water bodies at risk not to meet 2015 goals 
due to this pressure if measures are not implemented) due to point pollution are reported, 
among others, for rivers in Germany, the Spanish part of Guadiana, southern Bulgaria, 
England, Wales, Northern Ireland, Catalonia, Belgium, the Netherlands and Lithuania (Figure 
4).  
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Figure 4– reported length of rivers (%) not meeting WFD 2015 goals due to point pollution. The legend 
shows quintile classes of the RBD RPRs.  
 

 

European scale indicators of Point source pollution in surface water 
 
The information available includes separate estimates of point and diffuse nutrient (nitrogen 
(N) and phosphorus (P)) loads and concentrations at European scale.  
Loads were estimated using the GREEN model (Grizzetti et al. 2012; Bouraoui et al. 2011) 
calibrated at European scale, while concentrations were estimated by dividing loads by 
annual average runoff, in turn estimated as the difference of annual precipitation and 
estimates of actual evapotranspiration from a Budyko-type model (Bouraoui et al. 2009; 
Grizzetti et al 2011). Maps of these indicators are shown in Figure 5, Figure 6 and, as RBD 
averages, in Figure 7. 
 

RBDs classification  

Ranking based on the RPRs for point pollution of surface waters is compared with ranking 
based on the 4 indicators of N loads, P load, N concentration and P concentration. In this way 
we have in principle 4 different classifications. Each RBD is assigned the dominant class 
among the 4 classifications. When two classes are equally frequent, the RBD receives an 
intermediate classification as discussed below.  
Slightly less than 40% of the European RBDs area falls in “Class 1” conditions, which means 
that there is substantial agreement on the need to act against point pollution (Figure 8). More 
than a quarter of the RBDs area is also in reasonable conditions. However, more than a 
quarter of the area is also in “Class 4”, indicating discrepancies between reported pressures 
and the European scale assessment.  
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Figure 5 – JRC estimates of nitrogen loads (above) and concentrations (below), from point sources 
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Figure 6 – JRC estimates of phosphorus loads (above) and concentrations (below), from point sources 



19 
 

 

 
 
Figure 7 – aggregation of the European point pollution indicators by RBD. From above to below, left to right: N loads; N concentrations: P loads: P 
concentrations. The legend shows quintile classes of the RBD average value of the indicator.  
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More in details, northern Europe tends to be less affected, with some regions indicating 
higher pressures than highlighted by the European scale assessment. This is the case of RBDs 
in the eastern Baltic countries as well as Ireland and Wales, falling in “Class 2”. 
Central and southern Europe are rather homogeneously identified as “Class 1”, with northern 
Spain, southern Italy, the lower Danube  region, the Loire Basin and other areas being 
classified in “Class 4”.  In some cases, the European scale indicators do not converge. For the 
Austrian part of the Danube, for instance, pollutant loads are quite high but concentrations 
are relatively low, which justifies attributing an intermediate judgment between “Class 2” and 
“Class 4”. Concentrations are usually related to the conditions of the rivers, whereas loads 
may, under certain conditions, indicate impacts on receiving water bodies including lakes and 
coastal or transitional waters. A similar situation is found in the Minho basin in north-western 
Spain, in the Daugava RBD in Latvia and in the Nemunas RBD in Lithuania. Sicily (Italy) and 
Cyprus, on the contrary, seem more critical for concentrations (“Class 4”) than for loads 
(“Class 2”).  The Garonne basin in France is classified as “Class 1” for loads while, for 
concentrations, France reports more problems than expected from the European scale 
assessment (“Class 3”). On the contrary Sardinia (Italy) is classified as “Class 1” in relationship 
with concentrations, whereas concerning loads it would seem a less critical area than 
reported. The Algarve RBD in Portugal is in a similar situation, whereas the Bulgarian Black 
Sea RBD behaves like Garonne.  
A closer look at the discrepancy between the ranking based on RPR and the one based on 
Europena pressure indicators highlights that the larger differences are consistently found in 
“Class 4” situations of Northern Spain, Southern Italy, Poland, the Seine (France) and the 
Danube river basin, while Finland systematically shows apparent “Class 3” situations (Figure 
10). 
 

 
 
Figure 8 – distribution of RBD classes (percentage by area) for surface water  point pollution 
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Figure 9 – surface waters: point pollution in rivers vs. point pollution indicators 
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Figure 10 – ranking differences between the European indicators and the member states reported percentages of water bodies at risk (RPRs) for surface 
water point source pollution. Only “Class 3” and “Class 4” cases.  
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Surface waters – Diffuse source pollution  

Reported pressures hampering the achievement of WFD 2015 goals : diffuse pollution  

Diffuse pollution is a widespread pressure factor hampering the achievement of 2015 goals, 
particularly in rivers (Figure 11). Most of Germany, northern and central Italy, the whole of 
Sweden, Northern Ireland, England and Wales in UK, are all reported to have more than a half 
of rivers length affected, while other areas such as Poland or Southern Italy report only a 
small part of rivers to be affected.  
 

 
 
Figure 11 – reported length of rivers (%) not meeting WFD 2015 goals due to diffuse pollution. The 
legend shows quintile classes of the RBD RPRs.  

 

European scale indicators of Diffuse source pollution in surface water 
Indicators for nutrients were computed as for those of point pollution using the GREEN model 
as mentioned above (Figure 12 and Figure 13 and, as RBD averages, in Figure 14).  
Besides pollution from nutrients, we consider pollution from urban runoff. This is a complex 
phenomenon that has not been so far considered to full details at European scale. In this 
exercise we use a map of potential pollution loads computed with the screening model by 
Heaney et al., 1976 (see also Pistocchi, 2014, ch. 13). The original model distinguishes 
between combined and separate sewers and provides loading factors for different 
constituents (organic material, suspended and volatile sediments, phosphorus and nitrogen) 
for different land use types (residential, commercial, industrial, other). Besides land use, loads 
are calculated on the basis of annual precipitation and population. Based on a simplification of 
the original model, for the purposes of the present analysis we have computed the following 
indicator:  

 For Corine Land Cover 2006 classes <= 2 (Continuous urban fabric; Discontinuous 
urban fabric):  

IU= 0.5*prec/ 25.4 * ( 0.142 + 0.218 * (POPULATION / 247.105)0.54 ) 
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 For  Corine Land Cover 2006 classes >2 and <= 9 (Industrial or commercial units; Road 
and rail networks and associated land; Port areas; Airports; Mineral extraction sites; 
Dump sites; Construction sites):  

IU= 0.5*prec/ 25.4 
 For  Corine Land Cover 2006 classes >9 and <= 11 (Green urban areas; Sport and 

leisure facilities):  
IU= 0.5*prec/ 25.4 * 0.142 * 0.1 

 
The indicator is designed to reproduce the relative intensity of the expected (potential) load 
from urban runoff, and not specific contaminants. Therefore, it yields values with no physical 
meaning per se, that should be only read in relative terms (Figure 15). The most appropriate 
representation is according to an ordinal scale (as in Figure 15 – lower part that depicts the 
average loads for European RBDs after a quintiles classification).  
 

RBDs classification  

Ranking based on the RPRs for diffuse pollution of surface waters is compared with ranking 
based on the 5 indicators of N loads, P load, N concentration and P concentration, and urban 
potential loads. In this way we have in principle 5 different classifications. Each RBD is 
assigned the dominant class among the 5 classifications. The classification may bear some 
ambiguity when not all 5 indicators converge. If only one out of 5 indicators points at a 
different class, the classification is still rather certain (this is the case, for instance, of high 
agricultural intensity areas where urban loads are low). When more than one indicator 
diverge, ambiguity is more apparent and is visualized as discussed below.  
The sum of areas where there is agreement between the European scale assessment and the 
reported pressures by the member states is less than 50% for diffuse pollution, while in about 
40% (by area) of the European RBDs the European assessment indicates worse conditions 
than reported (Figure 19). Areas where the member states identify more difficult problems 
than expected on the basis of the European assessment are also a significant 20%. Overall, the 
disagreement between the European level and the member state level assessments is more 
apparent. At the same time, the European scale assessment is based on 5 indicators that are 
sometimes in disagreement among themselves; therefore the classification is, in this case, 
more ambiguous than in the case of point pollution. However, in the majority of the cases at 
least 4 out of 5 indicators converge (Figure 16). The most ambiguous classification is in 
Scotland, southeastern England (Anglian RBD), the Daugava RBD in Latvia and Nemunas RBD 
in Lithuania, the Bulgarian Black Sea RBD, western Ireland, Sicily (Italy), Cyprus, the Garonne 
RBD in France, the Ems and Weser in Germany, and the Atlantic Iberian coast.  
In the case of Scotland, load indicators are relatively high whereas concentration indicators 
are relatively low. The different meaning of concentrations and loads has been discussed 
above; under certain conditions, the classification of this RBD might turn to “Class 2”.  The 
Nemunas and Daugava RBDs behave in a similar way and might turn to “Class 2”.  
The Anglian RBD has a more controversial mix of classifications based on the different 
indicators. While nitrogen concentration from diffuse loads and urban potential load indicate 
“Class 1”, phosphorus indicators and nitrogen loads suggest that pressures may be relatively 
less relevant than reported by the member state. Overall, the area might turn to “Class 1” 
considering that the member state reports RPRs above median.  
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Figure 12 – JRC estimates of nitrogen loads (above) and concentrations (below) , from diffuse sources 
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Figure 13 – JRC estimates of phosphorus loads (above) and concentrations (below) , from diffuse sources 
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Figure 14  – aggregation of the European diffuse pollution indicators by RBD. From above to below, left to right: N loads; N concentrations: P loads: P 
concentrations. The legend shows quintile classes of the RBD average value of the indicator.  
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Figure 15 – above: modified Heaney et al., 1976, model (zoom - values have a relative meaning and no 
unit of measure); below: zonal average by river basin district (quintiles of the RBD average).  

 
The Bulgarian Black Sea catchments are classified as “Class 3” according to loads but “Class 1” 
according to concentrations. All in all, this RBD might turn to “Class 1”, similarly to the Anglian 
RBD.  
The western Irish RBD is classified as “Class 2” for phosphorus loads and concentrations and 
urban potential loads indicators, but “Class 4” for nitrogen loads and concentrations. In order 
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to overcome this ambiguity, it should be checked if in this RBD there is actually an issue with 
nitrogen only.  
Sicily is “Class 2” due to relatively low loads of nitrogen and phosphorus, but would qualify as 
“Class 4” for concentrations as well as urban potential loads; all in all, it seems plausible that 
the correct class is anyway “Class 4”.  
Cyprus has, similarly to Sicily, relatively high concentrations but low loads and qualifies 
presently as “Class 2”, but might turn into “Class 4” if the relevance of high nitrogen and 
phosphorus concentrations is confirmed.  
The Garonne RBD qualifies as “Class 1” or “Class 3” for all indicators, therefore the 
classification as “Class 1” seems safe and reasonable.  Similar considerations apply to Ems and 
Weser, that might also turn to “Class 1”.  
In the Iberian Atlantic coastal RBDs, Portuguese Vouga/Mondego/Lis RBD qualifies as “Class 
2” for all indicators but phosphorus concentration and urban potential load (“Class 4”). 
Further analysis is required on the relevance of these aspects before confirming the 
classification. In the Portuguese part of the Tagus basin, the member state reports pressures 
higher than expected from the European scale assessment, except for what concerns 
phosphorus concentration and urban potential load (“Class 4”). If the pressures are 
confirmed, it might turn to “Class 1”.  
In the Portuguese Cavado/Ave/Leca RBD, the member state reports conditions better than 
expected from the European scale assessment although there is agreement on the relative 
importance of both nitrogen load and concentration.  
Finally, the Spanish Minho catchment is “Class 4” for nitrogen and phosphorus loads, but is in 
line with the European scale assessment for concentrations and urban potential loads, which 
supports the current classification as “Class 2”.  
With these warnings, one may read the pattern mapped in Figure 16 as a generally “cleaner” 
northern Europe, and a generally “more polluted” central and southern Europe, with the 
exception of large parts of the Iberian peninsula. This is quite in line with the distribution of 
human activity intensity (population, agriculture), particularly concentrated in those areas.  
Also in this case, a closer look at “Class 3” and “Class 4” situations (Figure 17, Figure 18) 
reveals Central and Southern Italy, large parts of France, Spain, Poland, the Danube region and 
Southern Ireland to have consistently the highest discrepancies.  
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Figure 16 – surface waters: diffuse pollution in rivers vs. diffuse pollution indicators 
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Figure 17 – ranking differences between the European indicators and the member states reported percentages of water bodies at risk (RPRs) for surface 
water diffuse  source pollution (nitrogen and phosphorus). Only “Class 3” and “Class 4” cases.  
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Figure 18– ranking differences between the European indicators and the member states reported 
percentages of water bodies at risk (RPRs) for surface water diffuse source pollution (potential urban 
loads). Only “Class 3” and “Class 4” cases. 

 

 
 

Figure 19– distribution of RBD classes (percentage by area) for surface water diffuse pollution 

 

Surface waters – abstractions 

Reported pressures hampering the achievement of WFD 2015 goals:  abstractions  
For rivers (Figure 20), reported issues with water abstractions are rather widespread with 
Northern Italy, France, Austria, Southern Spain, England, Scotland, Northern Ireland, western 
Bulgaria, parts of Belgium and the Netherlands having the highest reported percentage of 
rivers being affected.  
 



33 
 

 
 
Figure 20 – reported surface water bodies not meeting 2015 goals due to water abstractions (% of RBD 
river  length). The legend shows quintile classes of the RBD RPRs.  
 

 

European scale indicators of Water abstraction in rivers 

 
We use the Water exploitation index (WEI) computed both for abstractions (WEI_abs, Figure 
22) and for consumption (WEI_cns, Figure 21) within the JRC Water Blueprint Assessment 
(De Roo et al., 2012), referred to surface waters only. The WEI is computed as the ratio of 
consumption (gross, in the case of WEI_abs, and net, i.e. excluding return flow, for WEI_cns) to 
water availability (locally generated + flowing from upstream).  
Total water demand (including demand for irrigation, public withdrawals, industrial usages 
and livestock, Figure 23) is also considered as an additional indicator of pressure. Details may 
be found in De Roo et al., 2012. The three indicators are shown aggregated by RBD in Figure 
24. 
An extensive study has been carried out by DG ENV consultants concerning water accounts3. 
The study brings a great deal of information on water use as well as some estimate of 
hydrologic water balances. In the future, after a presently ongoing review, information on 
water demand used in De Roo et al., 2012, will be compared with water demand accounts 
reported in the DG ENV study.  
Unfortunately, it is not possible at present to draw similar maps for groundwater due to the 
lack of groundwater abstractions data.  Figure 24 shows the indicators aggregated by RBD.  
 

                                                        
3
 http://ec.europa.eu/environment/water/blueprint/balances.htm 

http://ec.europa.eu/environment/water/blueprint/balances.htm


34 
 

 
Figure 21 - JRC estimates of the Water Exploitation Index (consumption) 

 
Figure 22 - JRC estimates of the Water Exploitation Index (abstractions) 
 



35 
 

 
Figure 23 - estimates of total water demand assumed for modelling at European scale 
 

RBDs classification  
Ranking based on the RPRs for surface waters abstractions is compared with ranking based 
on the 3 indicators of WEI_abs, WEI_cns and total water demand. In this way we have in 
principle 3 different classifications. However, the three indicators in this case show high 
mutual correlation thus excluding ambiguity. 
Abstractions from surface waters are described in a consistent way by member states and the 
European scale assessment in about 60% (by area) of the cases (39% “Class 1” and 19% 
“Class 2”), see Figure 27. The indicators adopted for classification, moreover, are consistent 
among themselves (only in some 20% of RBDs one out of three indicators yields a different 
classification than the other two), therefore the classification has rather low uncertainty. In 
about a quarter of the RBDs, however, the European scale assessment indicates higher 
concerns than reported by the member states, while in 16% (by area) of the cases the 
member states suggest higher concern than indicated by the European scale assessment.  
Abstractions are an issue practically everywhere (Figure 25), with some exceptions in 
Northern Europe, where, on the other hand, member states report pressures higher than 
indicated by the European scale assessment (“Class 3”). Parts of Italy, France, Germany, 
Poland, Romania, Portugal and Bulgaria report lower concerns than expected from the 
European scale assessment. Cyprus was not covered by the available European indicator 
maps and is therefore not classified.   
A closer look at “Class 3” and “Class 4” situations highlights that discrepancies are more 
evident in Northern France, Southern and Central Italy, Germany, Poland, Romania and 
Portugal (Class 4) as well as Sweden, Finland, Ireland and Scotland (Class 3), see Figure 26.  
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Figure 24  – aggregation of the European surface water abstractions indicators by RBD. From above to 
below: WEI_cns, WEI_abs and total abstractions. The legend shows quintile classes of the RBD average 
value of the indicator. 
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Figure 25 – surface waters: abstractions from  rivers vs. indicators (WEI and total demand). No European scale indicators for Cyprus available.  
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Figure 26– ranking differences between the European indicators and the member states reported 
percentages of water bodies at risk (RPRs) for surface water abstractions. Only “Class 3” and “Class 4” 
cases. 
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Figure 27– distribution of RBD classes (percentage by area) for surface water abstractions 

 

Surface waters – hydromorphological pressures s.l. 

Reported pressures hampering the achievement of WFD 2015 goals : hydromorphological 

pressures  

Hydromorphological pressures are reported to affect a large share of rivers length 
particularly throughout Germany, the Netherlands, Austria, the Czech Republic, Slovakia, 
Belgium, Northern Ireland, and Southern Sweden (Figure 29).  
River management and other morphological pressures are reported separately (see Figure 
29) but the border between these categories is not always easy to identify. In this case, the 
maximum % of river length reported as being affected by these categories of pressures for a 
given RBD will be retained for comparison with the hydromorphological pressure indicators.  
 

 

European scale indicators of Hydromorphological pressures 
 
This broad category of pressures includes all factors contributing to the alteration of the flow 
regime and morphology of rivers. Our current assessment capacity is limited to some 
pressure indicators, whereas an in-depth assessment requires evaluation of site-specific 
conditions and impacts far beyond this screening exercise.  
We propose inclusion of three categories of pressure indicators, namely:  

(1) Indicators of flow regime alteration  
(2) Indicators of hydromorphological alteration at catchment scale 
(3) Indicators of hydromorphological alteration at floodplain scale  

Each category is discussed hereafter in more detail.  
 

Indicators of flow regime alteration 

 
In the study of De Roo et al., 2012, the number of days in the year when river flow is below the 
10%-ile or the 25%-ile of daily discharges (“number of dry days”) was computed both for the 
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baseline conditions of 2006 (including abstractions) and for an ideal, undisturbed case with 
no abstractions referred to the same hydrological settings of the 2006 baseline. The ratio of 
“number of dry days” without and with abstractions gives an idea of the alteration brought by 
abstractions to flow regimes. The two indicators are reported in Figure 30. Flow regime 
disturbance is classified as “extreme” if the ratio of duration of low flows under undisturbed 
and disturbed conditions os below 0.25; “severe”, if between 0.25 and 0.5; “strong”, between 
0.5 and 0.75; “moderate”, between 0.75 and 0.9; “low” above 0.9. From Figure 30, it is 
apparent that the alteration of flow regimes is more apparent if we refer to the 10%-ile of 
daily discharges; in general, the two patterns are rather well correlated.  

 

Indicators of hydromorphological alteration at catchment scale  

 
In this assessment, we consider the share of artificial and agricultural land in the catchment 
area as an indicator of pressure on surface water bodies. The hydro-morphological pressure 
of artificial and agricultural land in the catchment is related to possible alteration of biotic 
communities, ecosystems and material supply (water, debris and sediment) for a given river 
stretch. The shares of agricultural and artificial land were computed on the basis of CCM2 
catchments with area of at least 100 km2, using Corine Land Cover 2000 (CCLC 2000) level 1 
classes n. 2 and 1 respectively (Figure 31). 

An additional indicator of catchment area alteration that has an even more direct 
conceptual link with hydromorphological pressure is the amount of catchment area 
intercepted by dams. To this end, we delineated the catchment areas of the main dams as 
described in the EuroRegionalMap v6.04, including some 3000 dams with a reservoir of at 
least 0.4 km2 surface. It is generally acknowledged that dams limit sediment supply and 
impact natural flow regimes, and therefore may induce river bed aggradation, alteration of 
channel-alluvium exchanges, and disruption of river continuity. Figure 28 shows the 
distribution of potential impacts from dams, computed as mentioned, on a qualitative scale. It 
should be mentioned that this analysis is still incomplete due to limitations in the Euro-
Regional map dataset. For instance, in the Italian Eastern Alps several reservoirs of high 
capacity, hence high potential impact on the stream network, are simply not mapped as such 
(often they are represented as natural lakes) in the input database. Corrections are sought 
and will be included in a future version of the indicator.  

 

Indicators of hydromorphological alteration at floodplain scale  

 
Local morphological pressures may have a significant impact on rivers, even in the presence 
of undisturbed catchments. One critical aspect is the confinement of rivers by infrastructure, 
settlements and levees. Confinement is often accompanied by actions of river training such as 
side protections, berms and weirs. At present, European scale modelling conducted at the JRC 
aggregates hydrological and water quality evaluations over relatively large catchments of at 
least 100 km2 (in the SWAT model) or grid cells of 25 km2 (in the LISFLOOD model). 
Hydromorphological pressures need to be evaluated with reference to a much finer spatial 
support, i.e. at the scale of a few (hundreds of) meters at the sides of rivers. In the present 
screening exercise, the following pressure indicators are computed at pan-EU level by 
aggregation of finer scale (25 to 100 m resolution) datasets:  
 Map of % of the 1 km neighborhood of rivers which is agricultural;  
 Map of % of the 1 km neighborhood of rivers which is artificial;  

                                                        
4
 http://www.eurogeographics.org/products-and-services/euroregionalmap 

http://www.eurogeographics.org/products-and-services/euroregionalmap
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 Presence of riparian functional areas: average riparian vegetation buffer width divided by 
floodplain width;  

 Density of infrastructure within floodplain. 
The analysis is conducted at 1 km resolution for practicity. The density of infrastructure 
(roads and railways) is estimated on the basis of the OpenStreetMap road and railway 
segments, freely accessible through the internet. The presence of agricultural and artificial 
land use is evaluated from CLC 2006 data (not covering Greece; however, no PoM is reported 
for Greece as well). The average vegetation buffer width is derived by aggregation of the 
vegetation maps described in Weissteiner et al., 2013. The following figures zoom into the 
abovementioned indicator maps for the region of Northern Italy, for comfort of visualization.  
 

 
 
Figure 28 –percentage of catchment tapped by dams (example – zoom on Northern Italy) 

 
All indicators together, aggregated by RBD, are shown in Figure 34.  
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Figure 29 – reported length of rivers (%) not meeting WFD 2015 goals due to hydromorphological 
pressures sensu lato (from top down: hydromorphological alterations, other morphological alterations; 
river management). The legend shows quintile classes of the RBD RPRs.  
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Figure 30 – indicators of flow regime alteration from the 2006 baseline conditions described with the JRC 
LISFLOOD model 
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 Figure 31 – agricultural and urban share of the catchment area (legends show the fraction of catchment 
area, between 0 and 1, which is either agricultural or artificial). 
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Figure 32 – density of infrastructure and vegetation in riparian areas (example – zoom on Northern 
Italy) 
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Figure 33 – agricultural and urban land use in riparian areas (example – zoom on Northern Italy) 

 



47 
 

 
Figure 34  – aggregation of the European hydromorphological pressure indicators by RBD. Indicators numbered as in Table 1. The legend shows quintile 
classes of the RBD average value of the indicator.  
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RBDs classification  
In this case, we have different RPRs depending on the category of pressure considered (Water 
flow regulations and morphological alterations of surface water;  River management; Other 
morphological alterations). However, the three seem to be rather well correlated and 
therefore it has been decided to consider, for each RBD, the maximum of all RPRs reported for 
the three categories of “River management”, “hydromorphological alterations” and “other 
morphological pressures”.  
Ranking based on this representative RPRs for hydromorphological pressures on surface 
waters is compared with ranking based on the 9 indicators discussed above. In addition, the 
fuzzy “and” (minimum) and “or” (maximum) of the normalized indicators  have been retained 
as additional indicators, for a total of 11. In this way we have in principle 11 different 
classifications. Each RBD is assigned the dominant class among the 11 classifications. When 
classes are not the same based on all 11 indicators, the judgement has some ambiguity that is 
presented in terms of how many indicators point at the dominant class. If this number is 6 out 
of 11, the ambiguity is high, while if 9 or more are convergent the ambiguity is low.  
There is considerable uncertainty around this category of pressures, which is reflected in the 
assessment by the convergence of judgment using different indicators. It is not surprising that 
only in about 40% (by area) of the RBDs the judgment is of “Class 1” or “Class 2”. Moreover, in 
another about 40% (by area) of the cases, these pressures are evaluated at European scale as 
relatively higher than by member states (“Class 4”).  The general spatial pattern (Figure 35) 
indicates relatively lower pressures (“Class 2”) in Northern Europe (where member states 
also tend to consider the issue more critical than assessed at European scale, “Class 3”) and 
the Austrian RBDs; in central-western Europe the problem is consistently identified by 
member states and the European assessment (with a dominance of “Class 1” situations), while 
in Southern and central-eastern Europe member states consider the problem relatively less 
important than indicated by the European assessment (“Class 4”). Ambiguity in the judgment 
appears in the Eastern Alps and Sardinia (Italy), Nemunas (Lithuania), Portugal, the Minho 
RBD (Spain), the Rhone (France), Scotland and Ireland.  
Less ambiguous classification affects the upper Danube (Austria and Bavaria (Germany)), the 
Mosel (France), Southern Bulgaria, Northern Spain and catchments in England, Wales (UK) 
south-western Sweden and Ireland.  
The Rhone (France), Eastern Alps (Italy) and Shannon (Ireland) RBDs have an ambiguity 
between “Class 1” and “Class 3”, the latter dominating in the Shannon and the former in the 
others. Transboundary RBDs between Ireland and Northern Ireland (UK) are in the same 
situation. In all cases, the analysis indicates that pressures are significant and should be 
addressed, although their intensity may be relatively lower compared to other situations in 
Europe. On the contrary, while for the majority of indicators Sardinia (Italy) qualifies as “Class 
2”, there are indicators falling in “Class 4”, suggesting some possibility for this RBD to be more 
affected by hydromorphological pressures than reported by the member state. This is just the 
opposite of the case of the Nemunas (Lithuania), also at the edge between “Class 4” and “Class 
2”.  In the same way one may interpret the ambiguity shown by the Minho (Spain) and 
Portuguese RBDs, with the exception of the Douro, Sado and Mira and Guadiana, behaving in a 
way similar to the Shannon (Ireland).    
More in details, Figure 36, Figure 37and Figure 38 show the discrepancies between the RPR-
based and the European indicator based ranking for “Class 3” and “Class 4” situations. 
Although rather variable and depending on the considered indicator, discrepancies tend to be 
high throughout Europe with a dominance of “Class 3” situations in northern and central 
Europe and a dominance of “Class 4” situations in southern Europe.  
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Figure 35 – surface waters: hydromorphological pressures sensu lato 
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Figure 36– ranking differences between the European indicators and the member states reported percentages of water bodies at risk (RPRs) for 
hydromorphological pressures (indicators shown in legend). Only “Class 3” and “Class 4” cases. 
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Figure 37– ranking differences between the European indicators and the member states reported percentages of water bodies at risk (RPRs) for 
hydromorphological pressures (indicators shown in legend). Only “Class 3” and “Class 4” cases. 
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Figure 38– ranking differences between the European indicators and the member states reported 
percentages of water bodies at risk (RPRs) for hydromorphological pressures (indicators shown in 
legend). Only “Class 3” and “Class 4” cases. 
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Figure 39 – distribution of RBD classes (percentage by area) for hydromorphological pressures sensu 
lat0 

TRAC waters – TRAC management s.l. 
Concerning point pollution, coastal areas are reported as hot spots in Sweden, Finland, 
northern Italy, Belgium, England, Ireland and Northern Ireland, Bulgaria and North-Eastern 
Spain (Figure 40). Transitional waters are reported as hot spots in the North Sea coast, UK 
(except Scotland) and Ireland, southwestern Sweden, and northern and central Italy (Figure 
41). 
Hydromorphological pressures in coastal waters are reported in the Netherlands and 
Northern Ireland (Figure 44), while for transitional waters additional hot spots are reported 
in Bulgaria, France (Corse), Ireland, and the North Sea coast of Germany (Figure 45).  
For coastal waters (Figure 42), reported hot spots for diffuse pollution include most of 
Sweden and generally the Baltic as well as the North Sea coast. In the Mediterranean, the 
worst reported conditions are found in Northern Italy (Po and Eastern Alps). Transitional 
waters (Figure 43) show a somehow similar pattern. 
Hydromorphological and management pressures are reported to be relevant in specific RBDs 
as shown in Figure 44 to Figure 46, while Figure 47 shows for each RBD the maximum RPR 
among these pressures. 
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Figure 40– reported area of coastal  waters (%) not meeting WFD 2015 goals due to point pollution. The 
legend shows quintile classes of the RBD RPRs.  
 

 
Figure 41– reported area of transitional waters (%) not meeting WFD 2015 goals due to point  pollution. 
The legend shows quintile classes of the RBD RPRs.  
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Figure 42 – reported area of coastal waters (%) not meeting WFD 2015 goals due to diffuse pollution. 
The legend shows quintile classes of the RBD RPRs.  
 

 
Figure 43– reported area of transitional waters (%) not meeting WFD 2015 goals due to diffuse 
pollution. The legend shows quintile classes of the RBD RPRs.  
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Figure 44 – reported area of coastal waters (%) not meeting WFD 2015 goals due to hydromorphological 
pressures. The legend shows quintile classes of the RBD RPRs.  
 

 
Figure 45– reported area of transitional waters (%) not meeting WFD 2015 goals due to 
hydromorphological pressures. The legend shows quintile classes of the RBD RPRs.  
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Figure 46 - reported area not meeting WFD 2015 goals if measures are not taken, in transitional (%, left column) and coastal waters (right column) due to 
TRAC management (bottom), other morphological pressures (top).   The legend shows quintile classes of the RBD RPRs.  
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Figure 47 - The maximum of all RPRs among point and diffuse pollution, TRAC management and hydro-
morpological alterations, for transitional (above) and coastal waters (below).  

 

European scale indicators of Transitional and coastal zone management pressures sensu 

lato 
Pressures on transitional and coastal zones are mainly related to pollution and 
hydromorphological changes associated with urban, agricultural and industrial land uses as 
well as activities such as beach nourishment, dredging or harbor traffic. The presence of 
significant discharges from inland may bring additional pollution pressure, whereas 
conditions of good coastal dilution may be beneficial. In principle, it would be appropriate to 
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address each of these aspects separately. In the present phase of analysis and for the purposes 
of screening at European scale, it has been chosen to use a simple compound indicator of 
pressure on coastal and transitional areas, named “Land Use Simplified Index” (LUSI) 
described in Flo et al., 2011. We provide hereafter a brief description of the index, directly 
through the words of the Authors:  
“The assessment of the anthropogenic pressures on the coastal zone is essential to develop 
management plans required for compliance of the Water Framework Directive. We need to work 
on: identifiable inland pressures, which may be related to the impact on the coastal zone and 
these pressure-impact relationships occur through known mechanisms. 
The coastal zone is subject to continuous population growth which is one of the main drivers of 
continental pressures. We must understand these pressures and their global and local effects on 
the environment, in order to understand the processes and interactions and guide effective 
management actions. We must provide an objective, comparable and reproducible information 
and evaluation. Most experts dealing with environmental management agree that the main 
pressures on the coastal zone are related to the population density, tourism, urbanization, 
industry, agriculture, fisheries and maritime transport. 
A simple assessment of human pressures on the coastal zone (LUSI) is based on quantitative 
evaluation of government census data or from satellite images that reflect the land use, 
according to the following principles: 

1. It is known that different land uses generate different qualities of inland waters. Although 
this is very variable, there is a gradient of nutrient richness from the contributions that 
range from a minimum in land in its natural state up to urban areas. The gradient is: i) 
natural-rainfed agriculture, ii) irrigated agriculture, iii) residential-industrial (very 
variable), iv) urban. This applies to the area of influence of a particular stretch of coast 
without rivers. 

2. In the vicinity of a river the main impacts are the uses of its watershed. Because of the 
Water Framework Directive, there is a direct control over the quality of river water, 
which makes the problem easy or at least takes it to another level of discussion and area 
of responsibilities. In the case of the influence of a river on the coastal area, it is well 
reflected in the fresh water content, i.e. salinity. From here, we have used the typology of 
the water mass with a high, low or no river influence. 

3. Other factors should also be taken in to account. The continental influence is maximized 
in concave areas of the coast (a lot of land in a little water inflow with low removal times, 
e.g. bay) and minimized in convex areas (high inflow with more dilution e.g. headland) 
which suggest an influence based on the morphology of the coast. 

From these principles, we constructed a simple index, LUSI, which can be applied from land use 
maps or satellite images (Google Earth). There are other similar indexes based on government 
census data or satellite images of land use. For example, Lopez and Royo et al. 2009 and 2010 
use similar indexes and apply them in four regions of Italy. The authors conclude that the 
application of these methods allows the evaluation of pressure in a simple and repeatable way in 
time and space. 
[…]Land Uses Simplified Index (LUSI) is a specific combination of pressures that influences a 
Water Body.  
The selected pressures are related to main characteristics and uses of land that could have an 
influence on phytoplankton growth: 

 Urban 

 Industrial 
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 Agricultural (only irrigated land) 

 Rivers (Typology based on salinity is used):  

Type I: Influenced by freshwater inputs (SAL <34,5)  
Type II: Moderately influenced by freshwater inputs. (34,5 ≤ SAL <37,5) 
Type III: Not affected by freshwater inputs (SAL ≥ 37,5) 

Each pressure has been categorized in two or three categories and each category has a score. 
For urban, agricultural (irrigated) and industrial pressures, categories have been created 
depending on the % of surface used for this activity (Catalan land uses study of 1997). An area 
comprised between the coast line and 1,5 km inland and between the limits of each water body 
has been taken into account to associate a category of each pressure to each water body.  
For river pressure, categories have been created depending on salinity, thus each water body has 
been assigned a category depending on its typology. 
Categories and scores of each pressure are: 

Urban 
Agricultural 
(irrigated) 

Industrial 
River 

(Typology) 
Score 

 <10% <10% Type III 0 

<33% 10 a 40% >10% Type II 1 

33 a 66 % >40%  Type I 2 

>66%    3 

 
For each water body all scores are summed. Afterwards, a correction is applied to the sum in 
order to take into account the degree of confinement that could emphasize or diminish the effect 
of these pressures on the water body. Depending on the shape of the coastal line the sum is 
multiplied by the correction number: 

Confinement Correction number 

Concave 1.25 

Convex 0.75 

Straight 1.00 

 
Finally LUSI is obtained as […]:LUSI= (Score urban + score agricultural + score industrial + score 
typology) * Correction number” (Flo et al., 2011). 

The original index has been slightly modified as follows, in order to be computed as a 
spatial indicator (see Pistocchi, 2014, ch. 11):  

- The fraction of urban, industrial and agricultural land use in the coastal region has 
been normalized through a linear membership function, with minimum set to 0 and 
maximum set to 10%, 100% and 40% respectively; 

- Instead of evaluating the score of coastal rivers on the basis of salinity, it has been 
assumed that the influence of rivers is proportional to their average water discharge, 
derived from the 2006 baseline conditions simulated with the LISFLOOD model as in 
De Roo et al., 2012. Discharge has been normalized with a linear fuzzy membership 
function with maximum at 100 m3/s;  

- Instead of accounting for dilution in coastal waters on the basis of the coastline 
morphology (concave, convex or straight), coastal hydrodynamics have been included 
in the indicator, in particular through the product of sea mixed layer depth and 
average velocity (Figure 48). This quantity has been derived from the results of 
hydrodynamic simulations using the JRC GETM model (Stips et al., 2004; Macias et al., 
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2013), which is also used to derive physical parameters made available in the JRC 
Environmental Marine Information System (EMIS:  http://emis.jrc.ec.europa.eu/). The 
product of velocity and depth has been standardized with a linear fuzzy membership 
function with maximum at 10 m2/s;  

- Instead of considering only land uses within 1 km inland from the coast, we have 
considered land uses weighted by the distance from the coast through an exponential 
function with halving distance equal to 1 km.  
 

 
Figure 48 – velocity times depth of the seawater mixed layer, used as an indicator for coastal dilution.   

 
The modified LUSI index that has been considered is therefore:  

uLUSI=((uA * 2 + uI + uU * 3) * Exp( - 0.000693147 * X)+ uQ * 2) * (0.75 + 0.5 * uD) 
where uA , uI uU , uQ , uD are the membership functions of variables agricultural land use, 
industrial land use, urban land use, river discharge, and coastal dilution, respectively, and X is 
the distance in m inland from the coast. An example of the computed indicator is shown in 
Figure 49.  

http://emis.jrc.ec.europa.eu/
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Figure 49 – fuzzy LUSI index (zoom on the coast across the English Channel), above, and its aggregated 
value by RBD (quintiles of the RBD average values set), below.  

 
This fuzzy form of the LUSI is consistent with the original LUSI, but allows accounting for 
pressures in a more extended coastal region. It should be noted that the representation of 
coastal dilution reflects more subregional hydrodynamics (the model resolution of GETM 
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being a few km) like e.g. conditions of straits, bays, and gulfs, than site-specific coastal 
morphology, and should be considered with care. It is likely, however, that site-specific 
conditions vary at a spatial scale much finer than of interest for European assessment. The 
representation of pressures adopted here is therefore considered appropriate for the 
purposes of European scale screening, as the use of indicators at this resolution allows 
appreciating variations at regional scale.   

 

RBDs classification  
 
Ranking based on the RPRs for TRAC management s.l. for coastal and transitional waters 
(reported separately) is compared with ranking based on the indicator discussed above. In 
this way we have in principle 2 different classifications (one for coastal and one for 
transitional waters). However, the two indicators in this case show high mutual correlation 
with low ambiguity. When the two do not converge, the resulting two classes are mapped and 
discussed explicitly.  
The majority (64% by area) of TRAC waters are classified consistently by member states and 
the European scale assessment (Figure 50); member states tend to be more pessimistic than 
the European scale assessment in 22% (by area) of the cases, and the other way around in 
14% of the cases. Some ambiguity arises at the edge between “Class 1” and “Class 4” as well as 
“Class 2” and “Class 3” situations, when considering either coastal or transitional areas (in the 
reporting, sometimes the two typologies are not well separated). However, overall the 
ambiguity of the judgment is low. The picture that emerges identifies most of the 
Mediterranean, England, Ireland, Poland, the French Atlantic RBDs, Bulgaria and the North 
Sea coast as highly affected by these pressures (“Class 1”); Southern Italy, the Guadiana and 
Ebro RBDs in Spain, Cyprus and the Seine in France represent the most relevant “Class 4” 
areas.  “Class 3” situations are highlighted in Scotland, Romania, Lithuania, Germany and some 
Mediterranean RBDs, whereas the southern Spanish coast, Sweden and Finland emerge as 
“Class 2” areas.  
In more details, Figure 51 shows the ranking differences based on the RPRs for transitional 
and coastal waters separately, highlighting highest differences in Spain, Portugal, Italy, the 
Seine basin (France) and, in some cases, in the Baltic, Wales, the Netherlands and Ireland.  
It should be borne in mind that the indicator adopted in the European scale assessment is 
developed in a very preliminary form, therefore the importance of double-checking the 
conditions of TRAC waters vis-à-vis with field evidence, is particularly high in this case. Also, 
the boundary between transitional and coastal waters is not always very clear, which 
introduces additional difficulties in comparing RPRs.  
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Figure 50 – distribution of RBD classes (percentage by area) for TRAC waters management sensu lato 

 
 
Figure 51– ranking differences between the European indicators and the member states reported 
percentages of water bodies at risk (RPRs) for TRAC management pressures s.l. (above: transitional; 
below: ocastal waters). Only “Class 3” and “Class 4” cases. 
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Figure 52 – surface waters: TRAC management pressures sensu lato 
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Ground waters – Diffuse source pollution 

Reported pressures hampering the achievement of WFD 2015 goals: diffuse and point 

pollution  
Diffuse groundwater pollution hotspots (Figure 53) are reported in the Po basin (northern 
Italy), Slovakia, England, Wales, French Atlantic basins, parts of Ireland, Belgium, the 
Netherlands Germany and Bulgaria, and the Spanish parts of Tagus and Guadiana.  

 
Figure 53 -  reported area not meeting WFD 2015 goals if measures are not taken, in groundwater due to 
diffuse pollution.   The legend shows quintile classes of the RBD RPRs. 

European scale indicators of Groundwater pollution from diffuse sources  
Annual loads and average concentrations of nitrogen leaching from agricultural land were 
computed using a calibrated EPIC model (Bouraoui et al. 2014). EPIC simulates crop 
production under different farming practices and operations including fertilization and 
irrigation application rates and timing and it considers nutrient losses to the environment (N 
leaching and runoff). The model is already integrated in a GIS system working at European 
scale (Bouraoui et al. 2007) and has been applied for different purposes at European level 
(Wriedt et al. 2009, Van der Velde et al. 2009).  
The average value of leaching load and concentration for each RBD is shown in Figure 54 and, 
classified in quintiles, in Figure 55. 
It is important to note that the EPIC model predicts value at field scale, and the simulated 
losses are to be considered as below the root zone, not taking into account other processes 
occurring in the unsaturated and saturated zones, in-stream processes and other factors 
(groundwater body depth and type, sub lateral flow, impermeable layers, etc.). In some 
situations the model has shown to underestimate leaching concentrations and loads while 
overestimating runoff. For this reason, one might think of the total load predicted by EPIC 
(leaching and runoff) and the concentration in both leaching and runoff water losses as more 
representative indicators. However, repeating the analysis with these modified indicators did 
not yield significant differences, as discussed in the following paragraph.   
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Figure 54 – nitrogen loads (above) and concentrations (below) from agricultural diffuse sources, as 
modelled by EPIC (average by RBD). 
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Figure 55 – aggregation of the European groundwater diffuse pollution indicators by RBD. From above to 
below: N loads and N concentrations. The legend shows quintile classes of the RBD average value of the 
indicator.  
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RBDs classification  

Ranking based on the RPRs for groundwater diffuse pollution is compared with ranking based 
on the 2 indicators of N load and concentration in leaching. In this way we have in principle 2 
different classifications. When the two do not converge, the resulting two classes are mapped 
and discussed explicitly. 
About a half of groundwater is classified consistently between the member states and the 
European scale assessment. About a third of RBDs (by area) is reported by member states to 
be more affected by this pressure than evaluated at European scale (Figure 56). Northern 
Italy, Germany, the Netherlands, Flemish Belgium, the Southern Iberian peninsula, Scotland 
and large parts of England are identified as critical areas. Southern Italy, Poland, Ireland and 
Northern Ireland, Walloon Belgium and Northern Iberian peninsula are relevant examples of 
“Class 4” areas, where the European assessment suggests more critical conditions than 
identified by member state reports (Figure 58). The Seine (France), large parts of northern 
Europe and Austria appear as relatively not critical (“Class 2”). The whole lower Danube 
basin, Cyprus, large parts of France, Finland and Sweden report more problems than 
identified by the European scale assessment. This may be due in part to the fact that 
groundwater diffuse pollution from certain sources (e.g. mining, contaminated sites) is not 
included in the European assessment referred to agricultural nitrogen losses only.   
Limited ambiguity arises at the edge between classes when considering loads or 
concentrations of nutrients.  
A test has been conducted also considering total load (runoff + leaching) and average 
concentration between runoff and leaching. The results do not differ substantially, although 
about one third of the RBDs is classified in a slightly different way (see Table 2). In no case, in 
fact, there is a shift from “Class 1” to “Class 2” or from “Class 3” to “Class 4”, which would 
indicate misclassification following either the EPIC ouput on leaching only, or that including 
runoff. What can be observed is that certain “Class 1” situations turn to “Class 3” or vice versa, 
and certain “Class 2” turn to “Class 4” or vice versa. These changes are often expected when 
having more in-depth insights on the reasons for discrepancy between the European 
indicators and the reported pressures by member states. As leaching alone is conceptually a 
more appropriate indicator of groundwater diffuse pollution pressures, it has been decided to 
maintain the current classification as a basis for further discussion. The only remarkable 
exception is the case of the Seine RBD, where the classification would change to “Class 4” if we 
would consider total nitrogen loads and average concentrations. This RBD was classified as 
“Class 4” also in the case of diffuse pollution in surface water.  
 

 
Figure 56 – distribution of RBD classes (percentage by area) for groundwater diffuse pollution. 
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A closer look at the discrepancies between rankings highlights Poland, Italy, Northern Ireland 
and parts of Spain and Portugal among “Class 4” situations, and France, Finland and parts of 
Bulgaria and the UK among “Class 3” situations, as those regions where RPRs and European 
indicators diverge the most.  
 

 

 
Figure 57– ranking differences between the European indicators and the member states reported 
percentages of water bodies at risk (RPRs) for groundwater diffuse pollution: N loads and 
concentrations. Only “Class 3” and “Class 4” cases. Cyprus not covered by the EPIC model.  
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EURBDCode class modified_class 

AT1000 class 2 class 4 / class 2 

AT2000 class 4 class 4 / class 2 

AT5000 class 2 / class 4 class 4 

BEEscaut_Schelde_BR class 3 class 1 

BESeine_RW class 4 / class 2 class 4 

BG3000 class 3 class 3 / class 1 

BG4000 class 2 / class 4 class 2 

DE9500 class 1 / class 3 class 1 

ES030 class 1 class 3 

ES040 class 1 class 3 

ES050 class 1 class 1 / class 3 

ES060 class 1 class 3 

ES063 class 1 class 1 / class 3 

ES064 class 4 class 2 

ES080 class 2 / class 4 class 2 

ES100 class 2 / class 4 class 2 

FIVHA5 class 2 / class 4 class 2 

FIVHA6 class 2 / class 4 class 2 

FRA class 3 class 1 

FRB1 class 3 class 3 / class 1 

FRB2 class 3 class 3 / class 1 

FRC class 3 / class 1 class 1 

FRE class 4 / class 2 class 2 

FRF class 3 class 3 / class 1 

FRG class 3 class 3 / class 1 

FRH class 2 class 4 

HU1000 class 3 class 3 / class 1 

ITD class 1 class 1 / class 3 

ITE class 4 class 2 

ITF class 4 class 2 

EURBDCode class modified_class 

ITG class 4 / class 2 class 2 

ITH class 4 class 2 

MTMALTA class 4 class 2 / class 4 

NLEM class 1 / class 3 class 1 

PL1000 class 4 class 4 / class 2 

PL2000 class 4 class 2 / class 4 

PL5000 class 2 / class 4 class 4 

PL6000 class 4 class 2 / class 4 

PL8000 class 4 class 2 / class 4 

PTRH2 class 1 class 1 / class 3 

PTRH8 class 1 class 3 

SK30000 class 4 class 4 / class 2 

UK01 class 1 class 1 / class 3 

UK03 class 1 class 3 

UK04 class 1 class 3 / class 1 

UK07 class 1 class 3 / class 1 

UK09 class 1 / class 3 class 3 / class 1 

UK10 class 1 / class 3 class 3 

UK11 class 1 / class 3 class 3 

UK12 class 1 class 1 / class 3 

UKGBNIIENB class 4 class 4 / class 2 

UKGBNIIENW class 4 class 4 / class 2 

 
Table 2 –RBDs showing changes in the classification based on 
groundwater diffuse pollution pressures, when EPIC model results 
including runoff are taken into account.  
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Figure 58 – groundwater: diffuse pollution. Cyprus not covered by the EPIC model.   
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Ground waters – Saltwater intrusion 

Reported pressures hampering the achievement of WFD 2015 goals:  saltwater intrusion  

Saltwater intrusion in groundwater is reported to be a problem in Cyprus, southern Spain, 
England and southern Sweden (Figure 59) in addition to the Serchio catchment in Italy. 

 
Figure 59 - reported area not meeting WFD 2015 goals if measures are not taken, in groundwater due to 
saltwater intrusion.   The legend shows quintile classes of the RBD RPRs. 
 

 

European scale indicators of Saltwater Intrusion 
Saltwater intrusion in aquifers is a problem requiring site-specific evaluations. A first attempt 
to build indicators applicable at the regional to continental scale in Europe is presented in 
Wriedt and Bouraoui, 2009, referred to the coast of Spain. In this exercise, a similar but 
simpler indicator of saltwater intrusion hazard was derived at pan-European scale based on 
the well-known Ghyben-Herzberg equation predicting the hydrostatic equilibrium depth 
below sea level of the saltwater-freshwater interface, z (m):  
 

 
 
where  is the density (kg/m3) of saltwater,  the one of freshwater, and h the elevation of 

the water table above sea level (m). Seawater salinity S (g/L) varies considerably across the 
European regional seas (Figure 60) and drives the first factor of the right hand side, that we 
call “Ghyben-Herzberg factor” (GH1000/S).  
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Figure 60 – salinity of European seas (GETM model simulations) 

Water table elevation cannot be mapped at European scale due to data limitations. However, 
the spatial pattern of water table elevations was described through a fuzzy “or” (maximum) 
operation on two fuzzy indicators representing the plausibility of a high water table due to 
zenithal recharge, and to recharge due to seepage from rivers, respectively.  
The former is obtained by normalizing the annual water surplus (annual average 
precipitation – annual evapotranspiration). Annual average precipitation was obtained from 
the CRU Gridded Datasets (version 2.0) by New et al., 2002. Annual evapotranspiration was 
calculated on the basis of annual average temperature, also from New et al., 2002, following 
the well known Turc’s formula (see Pistocchi et al., 2007, p. 55). The normalized annual 
surplus was computed as:  
 

uS=min {(P-AET)/400, 1} 
 

the normalized indicator of recharge due to seepage from rivers was computed with the 
following algorithm:  
 

uR=max{0,min {(1 - X / 10000), min(Q, 100) / 100}} 
 

where Q is the annual average recharge of the nearest river (m3/s) estimated by the 
LISFLOOD model with reference to the baseline conditions described in De Roo et al., 2012, 
and X is the distance from the river (m). The fuzzy “or” indicator max{uS, uR} is shown in 
Figure 61, highlighting clearly areas of higher water surplus, and areas where rivers 
contribute to sustaining the water table through seepage. GH varies between about 25 (for 
salinity as high as 40 g/L) and 1000 (for salinity as low as 1 g/L); we have defined a 
normalized indicator of salinity as:   
 

uGH=min {GH/200, 1} 
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Figure 61 – map of the plausibility of a high water table.  

 
An overall indicator of depth to the undisturbed equilibrium saltwater-freshwater interface is 
simply: 
 

uZ = max(uS , uR )* uGH 

 

This indicator is expected to capture saltwater intrusion hazard in undisturbed coastal 
aquifers, while it is logical that the hazard is much higher where water abstractions and other 
human activities (e.g. underground excavations in urban areas) lower the water table with 
respect to natural conditions as captured by max(uS , uR ). In order to account for disturbances, 
the distribution of DMSP stable lights at night (data for 2012: http://ngdc.noaa.gov/eog/) 
from the US NOAA has been used in normalized form. This normalized variable, uP, accounts 
for the potential intensity of disturbance to groundwater due to human activities. Finally, an 
indicator of saltwater intrusion in coastal aquifers under disturbed conditions is computed as:  
 

uI=(1-uZ) + uP 

 

This indicator, computed only in the coastal areas, assumes a value of 1 where there is a high 
potential disturbance but a deep saltwater interface (uZ=1), and a maximum of 2 where both 
saltwater interface is shallow and disturbance is high. An example is shown in Figure 62 along 
with its aggregation by RBD. 
 

http://ngdc.noaa.gov/eog/
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Figure 62 – example of saltwater intrusion hazard indicator (parts of Baltic and North sea coasts), above; 
below, the indicator aggregated by RBD. The legend shows quintile classes of the RBD average value of 
the indicator.  

 

RBDs classification  

Ranking based on the RPRs for saltwater intrusion in groundwater is compared with ranking 
based on the European indicator discussed above.  
This pressure obviously affects only coastal aquifers. One third of the RBDs (by area) reports 
less problems than expected based on the European scale assessment, while for 41% of the 
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RBDs the issue is not significant, and for 12% it is critical. On the contrary, 14% report the 
problem to be worse than expected from the European scale assessment (Figure 63).  
The spatial distribution of classes (Figure 65) reflects in part the substantially different 
salinity of the Baltic and Mediterranean seas, with the other regional seas in between.  
In Northern Europe the problem is expected to be less severe than in Southern Europe, 
although not always coastal aquifers are actually exploited or a significant source of water in 
the latter. Problems are consistently identified in England and Wales, Northern Italy, Southern 
Spain, and the Netherlands, Cyprus, the Mediterranean coast of France and Corsica, but would 
be expected to be similar throughout the Mediterranean, which is not always reported.  The 
Black Sea coast would be also expected to have more problems with this pressure than 
reported by the member states.  

 
Figure 63 – distribution of RBD classes (percentage by area) for saltwater intrusion in groundwater  

 

 
Figure 64– ranking differences between the European indicators and the member states reported 
percentages of water bodies at risk (RPRs) for saltwater intrusion in groundwater diffuse pollution: N 
loads and concentrations. Only “Class 3” and “Class 4” cases.  

 
Discrepancies appear significant practically in all RBDs of “Class 3” and “Class 4” (Figure 64). 
It should be noted that coastal aquifers may be often not connected with seawater, while the 
European indicator assumes hydrostatic equilibrium.  
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Figure 65 – groundwater: saltwater intrusion 

 



79 
 

Other pressures reported, but for which no comparison was possible 

Lakes  
Lakes are reported in the same way as rivers, and the reported pressures have been already 
discussed above. However, at present the resolution of European scale models is not sufficient 
to capture the site-specific aspects relevant for lakes. Therefore, an analysis for lakes 
comparable to the one for rivers will require developing specific indicators. The following 
maps show the RPRs for lakes with respect to pollution, water abstractions and 
hydromorphological pressures.  
For point pollution, hot spots are reported for the Loire basin in France, England and Wales, 
Ireland and Northern Ireland, southern Sweden, Estonia, Latvia, Lithuania, the Netherlands, 
southern Bulgaria, northern Italy, Catalonia and southern Spain (Figure 66). 
For diffuse pollution (Figure 69) lakes are reported as hot spots in the same areas as TRAC 
waters, with the exception of the Eastern Alps (not a hot spot in this case), and with the 
addition of other RBDs in UK, Ireland, Spain and the Danube region.  
Hot spots for abstractions in lakes (Figure 68) are reported in the Tagus (Spain and Portugal), 
southern Spain, UK, Estonia, Northern Italy and Sardinia, Italy, as well as the Netherlands and 
Belgium.  
For hydromorphological pressures, reported hot spots are represented particularly by central 
Sweden, England, Wales, Northern Ireland, the Netherlands, Czech Republic and the Rhine 
catchment in addition to the Serchio catchment in central Italy (Figure 67). 
 

 
Figure 66– reported area of lakes (%) not meeting WFD 2015 goals due to point pollution, if measures 
are not taken 
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Figure 67– reported area of lakes (%) not meeting WFD 2015 goals due to hydromorphological 
pressures, if measures are not taken 

 
Figure 68– reported surface water bodies not meeting 2015 goals due to water abstractions (% of RBD 
lakes) , if measures are not taken 
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Figure 69– reported area of lakes (%) not meeting WFD 2015 goals due to diffuse pollution, if measures 
are not taken 

 

Groundwater: abstractions 

Groundwater abstractions (Figure 70) are reported as problems in England and Wales, 
Belgium, the Netherlands, the Spanish part of the Guadiana basin, the Garonne in France, 
northern and central Italy, Cyprus, Slovakia and western Poland (Odra basin).  
 

 
Figure 70– reported groundwater bodies (%) not meeting WFD 2015 goals due to abstractions, if 
measures are not taken 



82 
 

 

Groundwater: point pollution 
For groundwater, point pollution often refers to specific situations such as contaminated sites, 
landfills or mining sites, in addition to “traditional” point sources as considered for surface 
waters. At present no European scale indicator exists covering these pressures. The following 
map shows the RPRs for groundwater point pollution. Hot spots of point pollution are 
represented by central Italy, southern Bulgaria, parts of Portugal and Finland, and the Czech 
Republic in addition to England (Figure 71).  
 

  
Figure 71– reported groundwater bodies (%) not meeting WFD 2015 goals due to point pollution, if 
measures are not taken 

 

TRAC waters: abstractions 
Abstractions are usually not a major concern in TRAC waters. However, some RBDs report on 
this category of pressure also for those water bodies, as shown in the following figures.  
The only hot spots for coastal waters (Figure 72) are reported in Northern Ireland and Italy 
(Eastern Alps); for transitional waters (Figure 73), some issues are reported in the rest of UK, 
and south-western France (Garonne). At present, no specific indicator exists at European 
scale.   
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Figure 72– reported surface water bodies not meeting 2015 goals due to water abstractions (% of RBD 
coastal waters), if measures are not taken 
 

 
Figure 73– reported surface water bodies not meeting 2015 goals due to water abstractions (% of RBD 
transitional waters) , if measures are not taken 

Summary of the screening exercise results, conclusions and way forward 
 
The consistency of judgments between the European scale assessment and reports from the 
member states throughout all 7 types of pressures considered in this analysis is quite varied 
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(Figure 74). Countries with a high level of consistency (“Class 1” + “Class 2” above 50%) 
include AT, BE, CZ, DE, EE, ES, FI, FR, LI, LV, MT, NL, PL, SE, SK and UK. The lowest rates of 
consistency are in RO, LU, PT, IT, HU. Countries with the overall highest rate of “Class 1” 
(certainty of need for action) include NL, UK, BE, and DE. Ambiguous classification never 
concerns more than 20% of the pressures for all countries.  
The countries with the highest proportion of “Class 4” conditions include RO, LU, IT and HU, 
while countries with most “Class 3” conditions include AT, RO, SE, FR.  
From this screening exercise, while it is apparent that actions are needed in several areas 
where pressures have been clearly identified to represent a concern (“Class 1”), there are also 
several cases in which there is limited agreement on the extent to which pressures may 
hamper the achievement of the WFD goals (“Class 3” and “Class 4”).  
Among the pressures considered in this screening, those on which there is least degree of 
agreement are surface water diffuse pollution and hydromorphological pressures (Figure 75).  

 
 
Figure 74 – frequency of the different classes by country (average of the frequencies over the country’s 
RBDs). 

 
Figure 75 – percentage (by area) of European RBDs classified in Class 1 or Class 2 for the different 
pressures, i.e. where there is agreement between reported pressures hampering the achievement of 
WFD 2015 goals and JRC pressure indicators.  
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All in all, the answer to the policy question addressed by this analysis, “Are we identifying all 
relevant pressures in a homogeneous and consistent way across the EU?“,  tends to be “no”.  

Particularly in the case of “Class 4” situations, there is a possibility that pressures are either 
not identified, or underestimated by the member states.  On the contrary,   in “Class 3” 
situations there is a possibility that member states overestimate the relevance of pressures, 
compared to other member states.  It is equally possible that pressures locally produce actual 
impacts that are lower or higher than expected, due to specific conditions.  

It should be well kept in mind, however, that “Class 4” and “Class 3” situations are not 
necessarily “wrong” situations, just like “Class 1” and “Class 2” are not necessarily “right”: rather, 
this screening exercise should be regarded as a step towards an intercalibration of European-
scale and RBD-scale assessments. Disagreement between the European pressure indicators 
and the RBD reported percentage of water bodies at risk of not meeting WFD 2015 goals 
(RPR) may be due to several reasons including, for example: 

- errors in the models used at European scale (e.g. missing hydrological processes 
relevant for specific situations; poor calibration in certain areas; etc.);  

- incomplete input data (e.g. water abstractions; distribution of dams);  
- local or regional ecological conditions that determine an impact higher or lower than 

expected on the basis of pressure alone (e.g. higher nutrient buffering capacity of 
certain ecosystems; higher expected impact of nutrients in oligotrophic ecosystems);  

- combined effects of pressures (e.g. pollution and abstractions, together potentially 
increasing impacts for river ecosystems and decreasing impacts for coastal waters), 
that are not addressed in this study; 

- etc. 
Also, when RPRs and European indicators are in agreement, they might be both wrong. 

Moreover, the classification proposed here for screening purposes is based on a division of 
RBDs into two parts, those above the median (assumed to be in relatively “bad” conditions 
from the point of view of pressures) and those below (assumed to be in relatively “good” 
conditions), but there is no guarantee that those below the median are all necessarily “good” 
in absolute terms, and the other way around. 
This indicates the importance of a harmonization of pressure evaluation and the assessment 
of their impacts on water bodies’ status. The highest concern in this respect is about 
hydromorphological pressures and diffuse pollution, on which there is overall the least 
agreement also due to the complex definition of the pressure.  
A better harmonization of pressures identification and assessment is a prerequisite of any 
European scale assessment of the effectiveness of programmes of measures.  

It should be recalled once more that the proposed screening is in the first place aimed 
at comparing existing assessments, identifying consistencies and discrepancies, and triggering 
discussion on the possible causes of the latter. The comparison should stimulate discussion on 
the specific issues of each RBD, in order to come to a shared description of the situation 
between the EC and the member states, and is to be seen as a process rather than a one-off 
assessment: for several aspects of pressures, a pan-European indicator may not exist, or it 
may be too raw or coarse, therefore needing refinement by taking into account specific 
information and knowledge from the RBD (or even local) scale.  
This exercise aims at supporting a virtuous circle entailing consensus identification of 
pressures and impacts, evaluation of measures effectiveness, design of good policy mixes,  
simulation and monitoring of progress towards WFD objectives.  
This pre-requires an iterative dialogue between the EC and the member states aimed at 
addressing all “Class 3” and “Class 4” situations (pressures identified as more relevant by 
member states than the EC, or viceversa, respectively) as “Class 1”  or “Class 2” only.  
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Once this phase is accomplished, PoMs can be evaluated on the basis of a shared baseline with 
assessment tools, such as the JRC IWMP, that must incorporate the best available information 
at RBD level and expand also to RBD-specific issues presently not addressed at European 
scale, particularly for lakes, groundwater and TRAC waters.  
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