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Lecture outline
•

Legal frameworks

•

Water Framework Directive (WFD) typology

•

Approaches to classification

•

Heavily modified or artificial systems

•

Reference conditions

•

Monitoring requirements

•

Eighteen years after the WFD – where are we?

Global context and guiding legislation
•

US Clean Water Act of 1972, US
Harmful Algal Bloom and Hypoxia
Research and Control Act of 1998 reauth. 2004, 2012?

•

EU Water Framework Directive
(2000/60/EC), older generation
directives:
Urban
WasteWater
Treatment Directive and Nitrates
Directive, Definition of Sensitive
Areas and Vulnerable Zones

•

EU Marine Strategy Framework
Directive (2008/56/EC)

•

PRC Water Law of 1988 - rev 2002,
Environmental Protection Law of
1989, Law on Prevention and
Control of Water Pollution of
1996/2000, Marine Environmental
Protection Law of 2000, Law on the
Administration of Sea Areas 2002,
PRC Law on the Environmental
Impact Assessment 2003 Point
sources and assessment

Diaz, R.J. and R. Rosenberg. 2008. Spreading dead zones and
consequences for marine ecosystems. Science 321:926-928

Eutrophication is a significant
problem worldwide (US, EU,
SE Asia, Japan, Australia and
elsewhere)
http://europa.eu.int/eur-lex/

Concept

Measures under
Water Framework Directive
Coordination of all other measures
drinking
water
bathing
water

urban
nitrates
waste
Water
treatment

IPPC &
other
industry
discharges

chemicals

landfills

pesticides

sewage
sludge

biocides

Integration of first generation directives (e.g. UWWTD and Nitrates)
Some of this is happening, e.g. shellfish waters directives.

Some key WFD Definitions
•

Transitional waters are bodies of surface water in the vicinity of river
mouths which are partly saline in character as a result of their proximity
to coastal waters but which are substantially influenced by freshwater
flows

•

Coastal water means surface water on the landward side of a line every
point of which is at a distance of one nautical mile on the seaward side
from the nearest point of the baseline from which the breadth of
territorial waters is measured, extending where appropriate up to the
outer limit of transitional waters

•

Member States should aim to achieve the objective of at least good
water status by defining and implementing the necessary measures
within integrated programmes of measures, taking into account existing
Community requirements. Where good water status already exists, it
should be maintained

The WFD is horizontal across a variety of pressures

The WFD calendar

Some WFD Dates
•

2004 - Typology had to be finalised in the year 2004 (Article 5 (1)) and
locations of water body types delivered to the EC as a map in GIS
format. In reality the typology needed to be completed as soon as
possible because all successive steps for implementing Annexes II and
V build on typology. In addition, the selection of types and sites for the
draft register for the intercalibration network needed to be carried out in
2003

•

Every six years from 2013, Member States must review the
characterisation of water bodies, including reference conditions

•

“Member States shall protect, enhance and restore all bodies of surface
water, subject to the application of subparagraph (iii) for artificial and
heavily modified bodies of water, with the aim of achieving good surface
water status at the latest 15 years after the date of entry into force of
this Directive, in accordance with the provisions laid down in Annex V
We are now in 2018. Northern Europe is ok(ish), Southern Europe
is late. Targets are being set for 2025…

Key features of the Water Framework Directive
•

•

•

WFD is innovative as regards quality status, which is (a) an integrated
assessment and (b) defined by Member States, according to reference
conditions
WFD warrants substantial guidance. This has been done through the
Common Implementation Strategy; ‘Guidance’ is a euphemism for
legislation
WFD ignores the impact of fisheries and aquaculture
Category

Surface water categories
Surface water types
Surface water bodies

Management units

which contain
which contain

Type 2

Type 1

WB1

WB2

There cannot be less water bodies than types

Rivers
Lakes
Transitional waters
Coastal waters

WB3

WB1

WB2

Water categories, types, water bodies

More types, more reference conditions, more water bodies, more €€€

WFD typology
Definition of geographical scope and initial assessment
(includes an inventory of anthropogenic impacts on the
water body)
Two alternative methodologies (system A and system B) Example for transitional waters:
•

System A
Ecoregions
Tides (e.g. Baltic, North Atlantic)
Types
Mean salinity
Mean tidal amplitude

•

System B
Obligatory factors
Lat, Long, tidal range, salinity
Optional factors
Depth, currents (v), wave action,
residence time, mean
temperature, mixing, turbidity,
substrate composition, shape,
temperature range

System B must allow at least as many types as system A.

WFD typology – which is the best system?
•
•

•

System A or System B classification? To B or Not to B, that is the
question… For TCW, most EU countries say B!
TCW typology requires a limited number of types, perhaps 50-60 for
all Europe: Baltic Sea (big estuary), North Sea, North-East Atlantic,
Mediterranean Sea
We ARE special: (1) Southern estuaries with “torrential” discharge,
mesotidal regime – only the Guadalquivir is similar (2) Coastal
lagoons and rias with strong tidal effects (3) We still may have
“pristine” systems

Initially, some countries proposed way too many types (one
scientist – one type).

WFD Portugal – System B

Criteria such as discharge regime, fetch (exposure).

Typology – methodology for Portugal
Top-down

•

•
•

Systems larger than 1 km2 were grouped into types based on a
common characterisation for obligatory and optional factors
A preliminary list of types was intensively reviewed and discussed by
the TICOR team
A final list of seven types was obtained consensually

Bottom-up

•
•
•

The LOICZ DISCO approach was used for clustering
This approach, which descends from LoiczView, specifies the number
of types and generates clusters of systems
Different parameter combinations based on System B were tried
Smith, C.A. & Maxwell, B.A., 2002. Deluxe Integrated System for Clustering
Operations (DISCO). http://narya.engin.swarthmore.edu/disco/

Only a few different types would be accepted for Portugal.

System classification - overview

Determination of upstream limits

Limits are critical because systems and water bodies they contain
are defined with GIS, and because the BQEs differ.

Final typology and classification - Portugal
• Most of Europe has offshore baselines
• this extends the width of the coastal area
• which in turn increases monitoring
requirements and costs
• especially in a country with a narrow
shelf, because deep water sampling is a
challenge

As few types as possible, but no fewer.

System definitions – GIS examples

All the Portuguese transitional and coastal waters were defined in 2003.

Heavily modified water bodies and artificial
water bodies
To qualify as a HMWB, the water body must be:
• Physically altered by human activity
• Substantially changed in character
• Designated under Annex II - Art. 4(3)
Artificial water bodies are man-made, e.g. reservoirs and
port areas.
Less stringent objectives will be assigned to these water
bodies: instead of “good ecological status” (GES), the
environmental objective for HMWB is “good ecological
potential“ (GEP), which has to be achieved by 2015.
Less measures need to be taken, but in a country that thrives on
tourism, it is poor strategy to promote HMWBs.

HMWB candidate systems - Portugal

However, particular exceptions may exist.

Methodology for water body division

Ferreira et al., 2006. A methodology for defining homogeneous water bodies in estuaries – Application to the
transitional systems of the EU Water Framework Directive. Estuarine, Coastal and Shelf Science, 66 (3/4), 468-482.

Many water bodies means many samples, lower quality, and more
challenging source apportioning. The working group proposed 60.

Water bodies for TCW - Portugal

Then the
Portuguese
authorities
added a few
more…

WFD reference conditions
•

Status is assessed on the basis of three groups of quality elements:
Biological Quality Elements (BQE), Supporting Quality Elements (SQE),
and Morphological Quality Elements

•

Reference conditions should be set for the indicators listed for these
elements (e.g phytoplankton abundance, biomass, and composition
within the BQE) . Thresholds are type-specific

•

The indicator at lowest status governs the assessment, i.e. the
approach is not combinatorial, but ‘one out all out’

•

This approach has been termed structural deconstruction, where the
state of individual components of an ecosystem determine its overall
condition

•

Misclassification is rather easy. For three elements, a 10% probability of
error means a 27% (1- 0.93) chance of wrong classification
The WFD is spatially integrated, but the indicator assessment is
reductionist. This approach has been widely criticised.

Biological and supporting quality elements
BQE
SQE
Do the estimated values
for the biological quality
elements meet reference
conditions?

Yes

Do the physico-chemical
conditions meet high
status?

No

Classify on the basis of the
biological deviation from
reference conditions

Do the hydromorphological
conditions meet high
status?

Yes

Yes

Classify
as high
status

No

No

No
Do the estimated values for
the biological quality
elements deviate only
slightly from reference
condition values?

Yes

Yes

Do the physico-chemical
conditions (a) ensure
ecosystem functioning
and (b) meet the EQSs for
specific pollutants?

Classify as good
status

BQE
SQE

No

No
Yes

Is the deviation moderate?

Yes

Classify as
moderate status

Greater
Yes

Is the deviation major?

BQE
SQE

Greater
BQE
SQE

Classify as
bad status

Classify as poor
status

BQE
SQE
BQE
SQE

BQE
SQE

An ecosystem approach: BQE, then SQE, then hydromorphology.

Assessment of WFD status for groundwater
and surface waters

EEA, 2018. Assessment of Status and pressures 2018. EEA Report | 7/2018.

By 2018, overall status score has shifted to two classes (from 5), which matches
the system used in the EU Marine Strategy Framework Directive (MSFD).

WFD reference conditions – in detail
▪

Each type requires type-specific reference conditions.
Annex II 1.3 (i) “The reference condition is a description of the physicochemical, hydromorphological and biological quality elements that exist, or
would exist, at high status (i.e. with no, or very minor, disturbance from human
activities). The reference condition must allow the effects of human activities to
be distinguished from natural variation for the purposes of classification.”

•

These may be determined in several ways:
“At present there are no well-established spatially based networks of reference
conditions for coastal and transitional waters, nor any reliable models for
predicting marine biological communities. Some Member States are developing
such networks and models.”
“It is accepted that the sea has the highest natural variability of any water
environment. Therefore, at present, most Member States use expert judgement
to assess biological quality.”
“A hierarchical approach for defining reference conditions is suggested using the
various methods in the following order:

1. An existing undisturbed type or a type with only very minor disturbance;
2. Historical data and information;
3. models;
4. Expert judgement.

What is pristine? Last century? Forested Europe? How do we
measure/assess it?

Water Framework Directive
Link between status and pressures

EEA, 2018. Assessment of Status and pressures 2018. EEA Report | 7/2018.

Two-class assessment of status, leading to a more detailed evaluation of pressures
and state.

Frequency
(spatial/temporal variability)

Typology reality check
(a) regulatory reality
Natural
conditions

Stressors
(pressure)

Thresholds

Symptom level

What the regulator likes: one size fits all.

Frequency
(spatial/temporal variability)

Typology reality check
(b) ecosystem reality
Stressors
(pressure)

Natural
conditions

A

A

B

C

C

B

Symptom level
Threshold A

Threshold C

What ecosystems really are: diverse and sometimes unique.

More

Human influence and uncertainty
HAB
Type 2

Elevated nutrients
Phytoplankton
biodiversity

HAB
Type 1

Less

Human influence

Oil spill

Harmful algal blooms (HAB)
of various types (see text)

Less

Understanding

More

Some issues are easier to link to human pressure, and to understand.

Integrated reference conditions
Eutrophication example

Top-down control : the circuit-breaker between primary and secondary symptoms.

ASSETS
Combination of research and screening models
Methods

Parameters

Value

PSM

Chlorophyll a
Epiphytes
Macroalgae

0.25
0.50
0.96

Dissolved Oxygen
Submerged Aquatic
Vegetation
Nuisance and Toxic
Blooms

0
0.25

PSM

Chlorophyll a
Epiphytes
Macroalgae

0.25
0.50
1.00

SSM

Dissolved Oxygen
Submerged Aquatic
Vegetation
Nuisance and Toxic
Blooms

0
0.25

Chlorophyll a
Epiphytes
Macroalgae

0.25
0.50
0.50

Dissolved Oxygen
Submerged Aquatic
Vegetation
Nuisance and Toxic
Blooms

0
0.25

Eutrophic
Condition (OEC)
ASSETS OEC: 4

SSM

Eutrophic
Condition (OEC)
ASSETS OEC: 4

PSM
Eutrophic
Condition (OEC)
ASSETS OEC: 4(5)
SSM

Level of expression
0.57
Moderate

Index

MODERATE
LOW

0.25
Low

0

0 28% lower

0

0.58
Moderate
0.25
Low

0.42
Moderate
0.25
Low

MODERATE
LOW

MODERATE
LOW

Number of phytoplankton species as a function of
water residence time

Number of phytoplankton species

500

y = 14.79x + 122.6
r = 0.93
p < 0.01
Tejo

450
400
350
300
250
200

Sado

R. Aveiro
Mondego

150
Guadiana
Minho

100

50

Species data: 1929-1998

0
0

5
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25

Water residence time (days)

Greater phytoplankton diversity with longer water residence time.
Ferreira et al., 2005. Ecological Modelling, 187(4) 513-523.

Number of species

Number of phytoplankton species as a function of
water residence time
450

Nº species = 14.79Tr + 122.6
r = 0.93 (p< 0.01)

400
350

Sado

Tejo
Ria de
Aveiro

300
250
200

Mondego

150

Guadiana
Minho

100
50
0
0

5

10

15

20

25

Residence time (days)

Application to the Water Framework Directive to reduce Nº of types.
Ferreira et al., 2005. Ecological Modelling, 187(4) 513-523.

Proposal for reference conditions - Portugal
Parameter

Methodology

Ranges

Rationale

Biomass
Phytoplankton
chl a mg L-1
Abundance

ASSETS approach

ASSETS ranges
based on percent 90
of maximum values

Tested,
integrated

Composition
Species list, number
& proportions

Transparency
Oxygenation

Use biomass as
a surrogate measure
Define limits for
common species per
type based on data
for diatoms & dinos (TW)
diatoms, dinos & perhaps
coccoliths for open ocean
Ignore in TW
Perhaps use remote
sensing for CW
ASSETS approach
typed by % saturation

75% species in type
threshold
25% species in type
threshold
weighted for Tr
ASSETS ranges
based on percentile 10

Nutrients

Thermal conditions

Ignore in TCW

Salinity

Ignore in TCW

Comparative testing of different indices on existing data.

Practical
equivalence
Resolution
(2 samples y-1)
Major groups
Commonality
TW - SPM is key
determinant of
turbidity
As above
High natural
variability, little
relation to chl a,
Upwelling
Independent of
human action
Independent of
human action

Reference conditions for phytoplankton ABC
UKTAG – Technical Advisory Group (2014)
Chlorophyll-a multimetric (WFD criteria compliance – biomass, planktonic blooms)
Multimetric index: data over monthly intervals for reporting period, with descriptive
statistical measurements of chlorophyll-a biomass:
i) mean
ii) median
iiii) percentage compliance under a threshold (10 µg l-1 chlorophyll-a)
iv) percentage compliance under a threshold (20 µg l-1 chlorophyll-a)
Percentage exceedance over a maximum threshold (50 µg l-1 chlorophyll-a).
Elevated count multimetric (WFD criteria compliance – composition, abundance,
planktonic blooms)
Multimetric: number of occasions phytoplankton counts exceed an established
threshold over the reporting period. Phytoplankton thresholds exist for single taxa
and total taxa counts based on all monthly samples from sites within the water body.
Multimetric face value calculated as the average exceedance of the two metrics (%).

Chlorophyll and cell counts are used to address this BQE by the UK.

Thresholds for phytoplankton ABC in Transitional Waters
UKTAG – Technical Advisory Group (2014)
Metric\Salinity zone

Inner zone (salinity 1-25)
thresholds

Outer zone (salinity >25)
thresholds

Mean chlorophyll a

15 µg l-1

10 µg l-1

Median chlorophyll a

12 µg l-1

8 µg l-1

% samples < 10 µg l-1 chl a

70%

75%

% samples < 20 µg l-1 chl a

80%

85%

% samples > 50 µg l-1 chl a

5%

5%

Single taxa count
Total taxa count

500,000 cells L-1
1,000,000 cells L-1

Thresholds are based on literature, thresholds in previous directives,
expert knowledge, and observational data.

Types of monitoring
Surveillance monitoring
1. Supplementing and validating the impact assessment procedure detailed in
Annex II
2. The efficient and effective design of future monitoring programmes
3. The assessment of long-term changes in natural conditions
4. The assessment of long-term changes resulting from widespread
anthropogenic activity.
Operational monitoring
1. Establish the status of those bodies identified as being at risk of failing to
meet their environmental objectives
2. Assess any changes in the status of such bodies resulting from the
programmes of measures.
Investigative monitoring
1. Where the reason for any exceedances is unknown
2. Where surveillance monitoring indicates that the objectives set out in Article 4
for a body of water are not likely to be achieved and operational monitoring
has not already been established, in order to ascertain the causes of a water
body or water bodies failing to achieve the environmental objectives
3. To ascertain the magnitude and impacts of accidental pollution

Most countries in the EU do this at zero marginal cost. This means
the ones who have programmes are ok, the others are not.

Water Framework Directive
Sampling frequency
Biological quality element

Frequency

Phytoplankton abundance, biomass, and
composition (ABC)

6 months

Composition and abundance of other aquatic
flora

3 months

Composition and abundance of benthic
invertebrates

3 years

Composition and abundance of fish populations 3 years
(ichthyofauna) – only transitional waters

Sampling frequency is not sufficient to correctly classify a water body.

Water Framework Directive
Sampling frequency
Supporting quality element

Frequency

Morphology

6 years

Water temperature

3 months

Dissolved oxygen

3 months

Salinity (only transitional waters)

3 months

Nutrients

3 months

Priority substances

monthly

Substances discharged in significant quantities

3 months

Sampling frequency is not sufficient to correctly classify a water body.

WFD Portugal – Enough data?

Data are only useful if it can be converted to information. Data is
expensive, information is valuable.

So… how are we doing?
• Rivers
• Lakes
• Transitional waters
• Coastal waters
• Groundwater
The European Environment Agency has made multiple
assessments, the latest in 2018. Data come from national sources
and from the Water Information System for Europe (WISE).

WFD in 2018 – Some physiographic indicators
(Lithuania, Ireland, and Greece are excluded)
Category

Member
States

Number of
water bodies

Total length or
area

Average
length/area

Groundwater

25

13411

4.3 X 106 km2

323 km2

Rivers

25

89234

1.2 X 106 km2

13.1 km

Lakes

23

18165

81 800 km2

4.5 km2

Transitional waters

14

782

14 600 km2

19 km2

Coastal waters

20

2835

290 000 km2

102 km2

Territorial waters

7

46

214 000 km2

4652 km2

EEA, 2018. Assessment of Status and pressures 2018. EEA Report | 7/2018.

A vast area of water has been catalogued and classified. This is probably the best
data set for any continent in the world.

WFD in 2018 – What has been done?
• The WFD required EU Member States to achieve good status in all bodies of surface
water and groundwater by 2015, barring grounds for exemption. Achieving good status
involves meeting certain standards for the ecology, chemistry and quantity of waters.
• The data for the second river basin management plans (RBMPs) show that the quantity
and quality of available evidence on status and pressures has grown significantly due to
investments by MS in monitoring and assessment. Surface waters and groundwater
have been monitored at more than 130 000 sites over the past six years.
• Markedly improved RBMPs provide a better understanding of the ecological, chemical
and quantitative status, the pressures causing failure to achieve good status, and the
measures required to achieve good status.
• MS reported status and pressures for 13 400 groundwater bodies and 111 000 surface
water bodies: 80 % are rivers, 16 % are lakes and 4 % are coastal or transitional waters.
• The delineation of 90 % of the surface water bodies (by number) and around 70 % of
the groundwater bodies (by area) was unchanged from the first to the second RBMPs.
• Caution is needed when comparing results between Member States and between first
and second RBMPs, as the results can be significantly affected by the methodology
applied by individual Member States.
EEA, 2018. Assessment of Status and pressures 2018. EEA Report | 7/2018.

The EU is putting a lot of effort into water quality improvement. In countries like
Portugal, the EU is an important driver for these efforts.

WFD Classification of freshwater bodies (EEA, 2011)

Overall status for fresh
waters at the RBD scale
< 10%
>10 < 30%
>30 < 50%
>50 < 70%
>70 < 90%
> 90%
EU & EEA members
Outside data range

Proportion of freshwater bodies at less than good status by number of WB.

WFD Classification of rivers and lakes (EEA 2015)

Percentage of freshwater bodies affected by pressures.

WFD Classification of T&C water bodies (EEA, 2011)

Overall status for
transitional and coastal
waters at the RBD scale
< 10%
>10 < 30%
>30 < 50%
>50 < 70%
>70 < 90%
> 90%
EU & EEA members
Outside data range

Proportion of T&C water bodies at less than good status by number of WB.

WFD Classification of T&C waters (EEA 2015)

Percentage of T&C bodies affected by pressures.

WFD status for surface water BQEs - 2018

There are still huge data gaps, including for all BQE in a high % of water bodies.

WFD status for surface water SQEs - 2018

Even for SQE, a lot of data are missing in all surface water bodies.

WFD in 2018
Percentage of water
bodies not at good
ecological
status/potential

Portugal does comparatively
well in this assessment.

EEA, 2018. Assessment of Status and
pressures 2018. EEA Report | 7/2018.

WFD in 2018
Chemical status per
RBD with ubiquitous
Persistent,
Bioaccumulative, and
Toxic substances (uPBT)

Northern Europe shows
serious problems with uPBT.

EEA, 2018. Assessment of Status and
pressures 2018. EEA Report | 7/2018.

WFD in 2018 – Where are we?
• Groundwaters generally have the best status. Good chemical status has been achieved for
74 % of the groundwater area, while 89 % of the area achieved good quantitative status.
• Around 40 % of surface waters (rivers, lakes and transitional and coastal waters) are in
good ecological status or potential, and only 38 % are in good chemical status.
• In most Member States, a few priority substances account for poor chemical status, the
most common being mercury.
• If mercury and other ubiquitous priority substances were omitted, only 3 % of surface
water bodies would fail to achieve good chemical status.
• 2nd RBMPs show limited change in status. The proportion of water bodies with unknown
status has decreased and confidence in status assessment has grown.
• Improvements are usually visible at the level of individual quality elements or pollutants
but often do not translate into improved status overall.
• The main significant pressures on surface WBs are hydromorphological pressures (40 %),
diffuse sources (38 %), particularly from agriculture, and atmospheric deposition (38 %),
particularly of mercury, followed by point sources (18 %) and water abstraction (7 %).
• MS efforts to improve water quality or reduce pressure on hydromorphology.
• By the time the third RBMPs are drafted (2019-2021), some of the several 1000 measures
in the 1st & 2nd RBMPs should have had a positive effect in terms of achieving good status.
EEA, 2018. Assessment of Status and pressures 2018. EEA Report | 7/2018.

Issues with persistent pollutants (Hg) and diffuse sources, but many improvements
are highlighted.

WFD issues and questions
•

BQEs are widely variable in complexity: e.g. algal biomass (chlorophyll )
and macrobenthic biodiversity

•

Pressure-State relationships can be evaluated by modelling but only in
simple cases (e.g. chlorophyll)

•

Even in those cases, the trajectory of recovery is a linear function. This
is now understood to be rarely the case

•

For BQEs where there is paradigm for setting thresholds (e.g.
phytoplankton species composition) the relation to environmental
drivers is not feasible

•

Some indicators can act antagonistically. For instance an increase in
fish biodiversity (a BQE that is not included for coastal waters) may
reduce macrobenthic invertebrates

•

For some indicators (e.g. finfish) the most important pressure may well
be fisheries, not included in the WFD
Like any legal instrument the WFD is not perfect. Laws and sausages...

Trouble in paradise
Conflict between directives

Nutrient inputs,
POM, light etc

Primary
production

Shellfish growth

Aquaculture and
wild species harvest

2000/60/EC WFD

1992/43/EEC Habitats

Reduction in N/P loads

Conservation of
natural habitats

Improve water
Quality and
reduce eutrophication

Lower shellfish
production

Bird
populations

Protection of species
and populations

Lower bird
populations

Pressure to reduce harvest

To satisfy the WFD you may have to violate the Habitats directive.

The Peter Pan syndrome

Duarte et al., 2007. Estuaries and Coasts

More about Portugal…
TICOR
The Typology and Reference Conditions study, financed by
INAG, aimed to provide a framework for appropriate coastal
management in Portugal. It reviewed classification of different
systems, division into system types, examination of
approaches to ecological quality status and the definition of
reference conditions for transitional and coastal waters
http://www.ecowin.org/ticor/

MONAE
The Monitoring Plan for Water Quality and Ecology of
Portuguese Transitional and Coastal Waters,financed by
INAG, aimed to provide a blueprint for the development of a
successful and economically viable monitoring plan, based on
soundly formulated hypotheses and containing appropriate
verification instruments
http://www.monae.org/

Very little has been subsequently published as open reports,
although there are a number of scientific papers.

Marine Strategy – a whole lot more…

Synthesis
•

Many legislative instruments exist. There are overlaps and
contradictions

•

There is a clear divide between Northern and Southern
Europe, and now also the Black Sea

•

Typology conditions everything

•

One out all out – simple but stupid

•

If you don’t have a paradigm, you can’t set a threshold

•

The link between quality elements and drivers is tough to
make, and reference conditions can be contradictory

•

Models address a few quantitative elements, and
ecological indicators such as biodiversity are not included
All slides

http://gesaq.org/

