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GLOBAQUA is a EU-funded project aiming to identify the prevalence of, and interaction between, stressors 

under water scarcity in order to improve knowledge of relationships between multiple stressors and to 

improve water management practices and policies.

POLICY: The ultimate goal of GLOBAQUA is to explore how to adapt management and policies to minimise 

the ecological, economical and societal consequences of water scarcity and ongoing global change. 

Scientific results from the project will be integrated with the demands of policymakers and national/EU 

environmental agencies to fill the communication gap in the Science–Policy Interface.

Introduction



• EU freshwater policy contains several elements, but the Water Framework Directive 

(WFD) (Directive 2000/60/EC) is of over-arching importance. 

• The Directive was introduced in 2000, after almost 30 years of European water 

legislation tackling individual issues with some considerable progress and signalled 

a new era of water policy. 

EU Water Policy and the WFD 



Revolutionary prestige and great  expectations 
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…the most substantial 

piece of EC water 

legislation to date…

…an ambitious and 

innovative approach to 

water management… 

…a new era for European water 

management, focusing on 

understanding and integrating all 

aspects of the water environment 

to be effective and sustainable… 

…a shift from these fragmented policies to a holistic approach 

integrating all parts of the wider environmental system…

…the first European Directive that focused 

on environmental sustainability …

Potential template and pilot for future 

environmental regulations…

Taking over 10 years to develop, the new EU Water Framework Directive is the most 

significant legal instrument in the water field to emerge from Brussels for some time and will 

have a profound effect on how water is managed in Europe over the next 25 years.

WATER FRAMEWORK DIRECTIVE: A Revolution in Europe

…a revolutionary approach in the field 

of water resources management…

…fundamental restructuring of the 

competencies in water management 

and environmental protection…



WFD

River Basin 
Management

River basin as the 
natural 

geographical and 
hydrological 

management  unit

Ecological 
status

Structure and 
functioning of 
ecosystems 

Integrated 
management

Appreciation of all 
aspects of water 
management and 
the need for multi-

sectorial 
integration

Economic 
applications

Internalisation of 
externalities and 

exploration of 
environmental 

benefits

Interdisciplinary 
and holistic

Understanding 
complexity and 

system 
interactions 

Public 
participation

Promoting   
decentralised 
policy-making

• Implementation through the river basin
management planning process, requires the
preparation, implementation and review of a
River Basin Management Plan every six years
for each RBD identified.

• The harmonised transposition of the
Integrated River Basin Management
Paradigm, the key to delivering Good
Ecological Status.

An innovative approach



New Paradigm in Water Management
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Based on the DPSIR framework, an indicator-

based environmental reporting approach

The European DPSIR framework (after Gabrielsen & Bosch, 2003).

• To maintain and improve the essential 
functions of our water ecosystems, we need to 
manage them well. 

• The premise of IRBM lies in treating the 
catchment as one interconnected system, with 
the development of management responses 
aimed towards improving water quality as a 
result of improving ecosystem health (system 
state). 

• That means establishing a robust 
understanding of the essential components of 
the system (including pressures, impacts and 
economic analysis) and their interactions, to 
take appropriate actions to reduce pressures 
and improve its overall state. 



DESIRED STATE
Good or High Status

Responses

• Programme of Measures (PoMs) 
aim to manage the impacts of  
anthropogenic pressures

Pressures

• Pressures and associated 
impacts cause a deviation in 
system states

• Their assessment aims to  
understand the sources of 
potential degradation and 
the degree of risk of failing 
to achieve the default good 
status objectives 

THE SYSTEM

Catchment

• The state of the system in the absence 
of any anthropogenic pressures,                   
or a slight biological deviation                           
from what would be expected                             
under natural/undisturbed                                  
(reference) conditions. 



CURRENT STATE
Ecological Status

• Ecological Status: performance 
indicator that  compares  system 
state (actual conditions ) with good 
ecological status  (a specific set of 
reference conditions.) 

• Measures the ‘distance(s)’ between 
the current environmental state and 
the desired state

Catchments  are fundamentally
different from each other 

(both in socio-political and natural conditions )



Ecological status as an indicator

• Ecological status is, in other words, 

an indicator that shows the need 

for action, the deviation of the 

current system from its state 

under undisturbed/ reference 

conditions, and not an absolute 

value of ecosystem quality.
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Ecological status is an “expression of the quality of the structure and functioning of surface 

water ecosystems”- a reflection of multiple, diverse and distributed (scalar) causes: multiple 

pressures that affect both their structure and function 



 All RBMPs adopted 

 Part of the RBMPs adopted 

 RBMPs not yet adopted 

o There is a consensus amongst EU water stakeholders that despite a lot of efforts invested by the 

Member States to implement and enforce the WFD,  the outcomes of the 1st WFD planning cycle fell 

behind expectations

o Despite some good progress, nearly half of EU surface waters did not reach good ecological status in 

2015, which has been a central objective of EU water legislation

Implementation progress

1st RBMPs 
2017 Now

2nd RBMPs 

 All RBMPs adopted 

 Part of the RBMPs adopted 

 RBMPs not yet adopted 

How effective has the WFD
been as a policy tool? 

Need to understand what  
the Directive aimed to achieve.

Lessons learnt from Cycle 1.



o MSs continued with traditional water management practices

o Compliance driven implementation

Reflecting on Implementation

As the elements serve as indicators of 

ecological status, this approach implies 

that measures target symptoms rather 

than the causes of water degradation.

Capacity building, reporting requirements, meeting deadlines, using exceptions and harmonising the transposition 

of the WFD paradigm, diverted from the shift to that same paradigm the WFD aimed to trigger



• A tendency to target WFD classification elements, is based on the assumption that easy, rapid ecological 

status improvements, will be achieved by compliance with certain standards for the monitored 

indicators 

• Measures, require a holistic understanding of the interactions and more widespread improvement of 

habitat quality on the catchment scale 

• A number of measures were not targeting adequately catchment pressures or not targeting some 

pressures at all

• The strong focus of the current approach on easy technological fixes without addressing the 

relationship of either the perceived problem, or of the proposed solution, to catchment-scale ecosystem 

functioning

• This tendency to plan actions mainly for point sources from heavily regulated sectors such as the water 

industry VS reducing diffuse pollution from agriculture via softer approaches 

Management challenges at the catchment level 



• Although ecosystem services are not mentioned in 

the WFD , they are central to its paradigm

• Early stages of its implementation did not initially 

embrace the language of ES

• The need to integrate more the concept of ES in 

RBMPs was highlighted by The Fitness Check and  the 

Blueprint. 

• The EU Biodiversity Strategy 2020 and the Climate 

Adaptation strategy also emphasised the need to halt 

the loss of biodiversity and the degradation of ES 

ensuring current and future human well-being

• The 2nd Cycle, brought improvements, but still need to 

integrating more explicitly ecosystem goods and 

services into WFD procedural elements 

The WFD  and Ecosystem Services

The 1993 proposal for a Directive on the 

Ecological Quality of Water (COM 93 680)

‘Benefits’ of good ecological quality were 

identified as:

'increased possibilities for recreational use by 

the local population, conservation of nature 

values and species, increased tourism 

potential, improving the potential for fishery 

and, for fresh water the qualitative and 

quantitative improvement of an important 

resource for the production of water suitable 

for drinking, agricultural, industrial and 

recreational use and other uses essential for 

human and economic activity’ 

providing a clear reference to what we today 

call ecosystem services.
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•Understanding the basin as a system, its components (characteristics) and functions

•A risk assessment framework to identify and prioritise pressures assessing their potential to reduce ecosystem 
capacity to provide services.

River Basin 
Characterisation 

(Article 5)

•Moving away from the current reference-based restoration strategy towards a strategy that defines environmental 
objectives in terms of ecosystem health.

• Identify hotspots within the river basin by targeting the management of water bodies  that can deliver multiple ecosystem 
services.

Setting 
objectives (Article 

4)

• Improve policy integration and coordination of the implementation of environmental directives by focusing on co-
benefits.

•The identification of multiple benefits could feed in the Cost Benefit Analysis to select the PoMs

Selecting cost-
effective 

measures (Article 
11)

•Supporting the estimation of total environmental and resource costs
Cost recovery 

and pricing 
(Article 9)

• Communicating the benefits of implementation  as improvements in services  can help to communicate the advantages 
of meeting  WFD objectives

• Improve transparency and stakeholder engagement

• Increase the ownership and resilience of the process and decisions made.

Public 
information and 

consultation
(Article 14)

Opportunities for ES integration in RBMP



For example: Pressure prioritisation using ES

• A participatory ecosystems services 

approach for pressure prioritisation 
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A ranking of pressures can be delivered 

based on stakeholders’ perception of how 

the delivery of ecosystem services is 

affected by each pressure and 

incorporating their value as indicator of the 

magnitude of the impact
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Ecosystem Services delivered by the river  basin identified and valued

Anthropogenic pressures in the river basin identified

How the delivery of these ecosystem services might be affected by the 
pressures established 

Pressures ranked based on their potential to affect ecosystems services 
delivery incorporating their relative values as indicators of the magnitude 

of the impact

Source Code Source within the source type 
Diffuse  

 
Urban drainage 
(including runoff) 

D1.2 Urban areas (including sewer networks) 
D1.3 Airports 
D1.4 Trunk roads 

D1.5 Railway tracks and facilities 
 
Agriculture (diffuse) 

D2.2 Crops, with intensive nutrient or pesticide usage or long bare soil 
periods 

D2.3 Over grazing- leading to erosion 
Other diffuse D4.2 Atmospheric deposition 

D4.4 Shipping/ navigation 

Point source  

Waste water P1.1 Municipal waste water primarily domestic 
Industry 
 

P2.5 Iron and steel 
P2.14 Other manufacturing processes 

Mining P3.4 Peat extraction 
Waste management P6.1 Operating landfill site 
Aquaculture P7.1 Land based fish farming / watercress / aquaculture  

 
Abstraction  

Reduction in flow A1.2 Abstractions for potable supply 
A1.5 Abstractions by hydro-energy 

Artificial recharge 

 AR1.1 Groundwater recharge 
Morphological  

River management M2.3 Agricultural enhancement 
Other anthropogenic 

 O1.5 Recreation (including fishing/angling) 
O1.9 Climate change 

	

Ecosystem service types Score Ecosystem service types Score 

P1: Intensive farming (cereals, veg, 
sugar beet, peas, maize) 

3.7 
R5: Air quality (woodland) 

4.17 

P2: Intensive farming (poultry, pigs)  3.25 R6: Pollination 4.65 

P3: Grazing marsh 4.55 R7: Natural water purification 4.6 

P4: Wild food (venison) 2.7 R8: Riparian shading buffer strip 4 

P5: Water quality drinking water 4.91 R9: Drought protection 4.75 

P6: Water for industry 4.37 R10: Pollutant sequestration 4 

P7: Water for irrigation 4.3 R11: Pest control (beetle bank) 4 

P8: Water for Breweries 3.6 C1: Health and wellbeing 4.5 

P9: Arable ponds (wildlife) 4.47 C2: Tourism coasting holidays 4.3 

P10: Reed and sedge 
4.6 C3: Local recreation (angling, bird 

watching, boating)  4.7 

P11: Timber (fuel wood), coppice 3.75 C4: Archaeology (built buried) 4.3 
P12: Wind energy, solar energy, 

biomass 

3.7 
C5: Spiritual wellbeing 

3.8 

P13: Hydropower 2.7 C6: Education and research 4.5 

P14: Fertilizers 2.6 C7: Social cohesion 4.25 
R1: Natural hazards regulation 
(flooding) 4.6 

C8: Arts  
4.08 

R2: Soil erosion 4.4 C9: Walking, cycling  4.26 

R3: Attenuation of sea level change 4.55 C10: Sense of place, uniqueness 4.8 

R4: Carbon sequestration 
4.55 

C11: Landscape beauty: Big skies, 
wilderness, tranquillity 4.8 

    C12: Dark skies 3.64 

    

	

	

Code Type  

D1.2 
Urban areas (including sewer 
networks) 

 
1.623 (3

rd
) 

D1.3 Airports  -0.295 (10
th
) 

D1.4 Trunk roads  -0.262 (8
th

) 
D1.5 Railway tracks and facilities  -0.408 (13

th
) 

D2.2 
Crops, with intensive nutrient or 
pesticide usage or long bare soil 
periods 

 

2.192 (1
st
) 

D2.3 Over grazing- leading to erosion  -0.138 (6
th

) 
D4.2 Atmospheric deposition  -0.590 (16

th
) 

D4.4 Shipping/ navigation  -0.268 (9
th

) 

P1.1 
Municipal waste water primarily 
domestic 

 
-0.370 (12

th
) 

P2.5 Iron and steel  -0.229 (7
th

) 

P2.14 Other manufacturing processes  -0.742 (19
th
) 

P3.4 Peat extraction  -0.313 (11
th
) 

P6.1 Operating landfill site  -0.670 (17
th
) 

P7.1 
Land based fish farming / watercress 
/ aquaculture  

 
-0.462 (14

th
) 

A1.2 Abstractions for potable supply  0.557 (4
th

) 

A1.5 Abstractions by hydro-energy  -0.750 (20
th
) 

AR1.1 Groundwater recharge  -0.685 (18
th
) 

M2.3 Agricultural enhancement  2.050 (2
nd

) 
O1.5 Recreation (including fishing/angling)  -0.586 (15

th
) 

O1.9 Climate change  0.344 (5
th

) 
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A participatory ES approach for pressure prioritisation



Key points and the way forward

• Implementing the WFD like any other directive is not going to work.

• Reviewing WFD’s  implementation to ensure that its systemic intent would 

reach its full potential.

• The WFD requires in depth catchment understanding - treat the 

catchment as a system composed of human-nature interdependencies

• The role of ecological status should be to reflect the system’s overall 

performance,  with monitored elements selected to be indicative of 

pressures 

• Establish clear links between pressures and measures through the 

information created by those interdependencies

• Promote interdisciplinary research and knowledge integration –

collaborative participatory approaches

• The nature of ES as both a concept and as potential indicators of 

ecosystem state signifies an emerging trend in environmental policies

• Focus on WFD’s broader objectives
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