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The story:
Within the frame of MSFD implementation in the Southern European Seas and the scientific
support offered to the Competent Authorities and stakeholders, a series of DG ENV funded
projects have been collaborating with the LIFEWATCH infrastructure regarding the Biodiversity
Descriptors on constructing, maintenance and sustainability of resources and
outcomes/products developed:

INTEGRATED REGIONAL MONITORING IMPLEMENTATION STRATEGY IN THE
SOUTH EUROPEAN SEAS (2013-2015, www.iris-ses.eu)
ACTION PLANS FOR INTEGRATED REGIONAL MONITORING PROGRAMMES,
COORDINATED PROGRAMMES OF MEASURES AND ADDRESSING DATA AND
KNOWLEDGE GAPS IN MEDITERRANEAN SEA (2015-2017, www.actionmed.eu)

SUPPORT MEDITERRANEAN MEMBER STATES TOWARDS IMPLEMENTATION OF
THE MARINE STRATEGY FRAMEWORK DIRECTIVE NEW GES DECISION AND
PROGRAMMES OF MEASURES AND CONTRIBUTE TO REGIONAL
/SUBREGIONAL COOPERATION (2019-2021, www.medregion.eu)

SUPPORT MEDITERRANEAN MEMBER STATES TOWARDS COHERENT AND
COORDINATED IMPLEMENTATION OF THE SECOND PHASE OF THE MSFD (2017-2019,
www.medcis.eu)



IRIS-SES
• developed an effective, open-access and open-resource,

long lasting, continuously updated e-Learning platform
with MSFD descriptors related short interviews and
power-point lectures available on the IRIS-SES website,
through the use of the Lifewatch EU project (also on
LifeWatch Service Centre e-Learning area).

Aiming to offer to the MSFD stakeholder community
(including students) a platform, with training tools available
for the dissemination of the importance of monitoring the
ecological/environmental status of our seas, as well as the
relevance and characteristics of MSFD descriptors.



In IRIS-SES training material, were included:

• morpho-functional diversity as body size diversity (D1),
• zooplankton diversity and pelagic food web dynamics in Adriatic (D1, D4),
• alien species to marine Mediterranean ecosystems (D2),
• nutrient & phytoplankton dynamics and HABs in the Black Sea (D5),
• smart monitoring for phytoplankton blooms – remote sensing (D1, D5),
• bioturbation and sea bed integrity (D6),
• interactions of biotic and abiotic components of the sea bed ecosystem (D6),
• problems raising from nano-particle contaminants and critical pressures from POPs in
marine ecosystems and organism responses and contaminant bio-magnification (D8),

• the ecological impact of marine litter (D10).



• Within ActionMed we performed a review on how EU MSs deal with biodiversity indicators in
their IAs, identifying the commonalities and differences between nationally selected indicators,
by considering important information sources with respect to biodiversity
descriptors/indicators, GES, and targets, such as EU research projects (i.e. PERSEUS,
DEVOTES, EMBOS etc.).

• Best practices of biodiversity tools of other regional approaches (i.e. OSPAR biodiversity
assessment, HELCOM Biodiversity Assessment Tool (BEAT); MARMONI Marine Biodiversity
Assessment Tool etc) were also considered, in order to categorize indicators and produce an
indicator inventory.

• The produced inventory of biodiversity descriptors, being a freely available e-catalogue,
has been published for open consultation on the ActionMed webportal
(http://actionmed.eu/explore-the-electronic-catalogue-on-biodiversity-descriptor/).

• Advanced functions of the catalogue, linking descriptors/indicator to metrics for computational
purposes were available by the end of the project on the LifeWatch-ITA webportal, with
application to case studies.



• Also we collected information to build study cases in the biodiversity databases of marine
LifeWatch Virtual Research Environments (VREs), to be made available as in kind
contributions by LifeWatch-ITALY and LifeWatch-GREECE, in order to develop experimental
tests of uncertainty associated to biodiversity indicators currently used by MSs or scientific
networks.

• The case studies have been applied on an idealised transect from inland brackish water to the
open sea, to take also into account the natural gradient of nutrients, with decreasing
concentrations along increasing distance from the coastal source of freshwater/anthropogenic
effluents and nutrient input.

• Finally, a GIS tool related to Biodiversity (D1) and Seafloor Integrity (D6) descriptors
developed as a toolbox, in order to assess the degree of vulnerability of the benthic habitats
to human stressors. The design of the GIS tool has been based on the outcomes of the
UNEP/MAP Biodiversity online working group, the HELCOM Baltic Sea Impact (2010) and the
OSPAR BH3 indicator addressing the pressures causing physical damage to the seafloor
habitats. Thus, the main concept of the GIS tool is to relate the sensitivity of
Mediterranean priority habitats to the pressure type and intensity.



 

Figure 2. The workflow of the Benthic Habitat Risk Assessment tool 

 

Some examples

The GIS tool



 
Figure  10. Assessment of the physical damage of the meadows regarding the bottom 

trawlers activity (step 6). 
 



Availability, accessibility and visualization (possibly via GIS
Tools) of large datasets is crucial to define monitoring
strategies and interpret their output.

Pivotal role of data portal and virtual research
environment (e.g. EMODnet, LifeWatch-ERIC).

Integration of European Research Infrastructures in the
implementation of European Directives, can reinforce the EU
policy towards a wise and efficient process of ensuring
ecosystem health at the EU scale

Within the Proposals for the Mid- & Long-term Action Plans: 



Electronic catalogue on Biodiversity Descriptor



As additional deliverable to the case studies task of ActionMed, a web-
tool for phytoplankton dataset has been produced and available on the
ActionMed website (http://actionmed.eu/).

The webtool is able to calculate a large number of phytoplankton
community indicators and provides support for correlation, similarity and
time series analysis.

The webtool allows:

1) the analysis of the datasets described in a study case;
2) the upload of phytoplankton datasets organized according to the

LIFEWATCH standards



Pelagic Habitats as Biodiversity component included in the 
COMMISSION DECISION (EU) 2017/848

Descriptor 1: Biodiversity



Issues identified:
According to the latest revision of the GES definitions,
all 8 Mediterranean MSs have defined GES at the Biodiversity Descriptor 1 level,

However, not all of them in relation to pelagic habitats and plankton communities

Τhe level of coherence among them is still low for pelagic habitats

MEDCIS contribution:

Issues to be addressed & resources to be used as the e-catalogue on Biodiversity 
descriptor developed in ActionMed

•Review the use of existing diversity indicators for different plankton groups in the Mediterranean 
•Compare existing approaches of GES definitions for D1
•Practices in other European seas

Focus on plankton indicators for phytoplankton, zooplankton and prokaryotes



Class Order Family Genus Taxa Shape Measurement Internal and Class 
Remarks external structures Code

Dinophyceae Peridiniales Protoperidiniaceae Protoperidinium Protoperidinium spp. Double cone Frontal Thecate 50
Dinophyceae Peridiniales Protoperidiniaceae Protoperidinium Protoperidinium spp. Double cone Frontal Thecate 50
Chlorodendrophyceae Chlorodendrales Chlorodendraceae Tetraselmis Tetraselmis spp. Prolate spheroid Unique 93
Chlorodendrophyceae Chlorodendrales Chlorodendraceae Tetraselmis Tetraselmis spp. Prolate spheroid Unique 93
Cryptophyceae Cryptophyceae cone+half sphere Unique flagella 11
Cryptophyceae Cryptophyceae cone+half sphere Unique flagella 11
Dinophyceae Dinophyceae Prolate spheroid lessthan20 Thecate 505
Dinophyceae Dinophyceae Prolate spheroid lessthan20 Thecate 505
Coccolithophyceae Prymnesiales Prymnesiaceae cf. Imantonia sp. Sphere Unique 971
Coccolithophyceae Prymnesiales Prymnesiaceae cf. Imantonia sp. Sphere Unique 971
Chrysophyceae Chromulinales Dinobryaceae Ollicola Ollicola vangoorii Prolate spheroid Unique 99
Mediophyceae Chaetocerotales Chaetocerotaceae Chaetoceros Chaetoceros spp. Prism on elliptic base Valvar 30
Mediophyceae Chaetocerotales Chaetocerotaceae Chaetoceros Chaetoceros spp. Prism on elliptic base Valvar 30
Prymnesiophyceae Prymnesiophyceae Prolate spheroid lessthan20 804
Mediophyceae Chaetocerotales Chaetocerotaceae Chaetoceros Chaetoceros decipiens Prism on elliptic base Girdle 34
Mediophyceae Chaetocerotales Chaetocerotaceae Chaetoceros Chaetoceros decipiens Prism on elliptic base Girdle 34
Mediophyceae Chaetocerotales Chaetocerotaceae Chaetoceros Chaetoceros decipiens Prism on elliptic base Girdle 34
Bacillariophyceae Naviculales Naviculaceae Navicula Navicula spp. Prism on elliptic base Valvar 6
Mediophyceae Chaetocerotales Chaetocerotaceae Chaetoceros Chaetoceros wighamii Prism on elliptic base Girdle 39
Mediophyceae Chaetocerotales Chaetocerotaceae Chaetoceros Chaetoceros wighamii Prism on elliptic base Girdle 39
Mediophyceae Chaetocerotales Chaetocerotaceae Chaetoceros Chaetoceros wighamii Prism on elliptic base Girdle 39
Mediophyceae Chaetocerotales Chaetocerotaceae Chaetoceros Chaetoceros spp. Prism on elliptic base Girdle 31

Data resources
For the phytoplankton case study

Taxonomic check
Numerical check

Uploading

Mapping

Download your file



• Index_Workflow, on Phytoplankton Virtual Research Environment, 
provided by LifeWatch Italy (www.lifewatchitaly.eu)
• 8 different indices commonly used in phytoplankton ecology were 
calculated

Margalef’s diversity

Shannon - Wiener’s diversity

Taxonomic richness

Simpson’s diversity

Pielou’s evenness
Sheldon’s evenness

BergerParker’s dominance

McNaughton’s dominance

Computation

http://www.lifewatchitaly.eu/
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Index workflow output



We processed
• more than 4000 samples and 85,500 data entries

The 8 different indices common in phytoplankton ecology tested vs.

oeutrophication levels
oseasonality
ospatial axes (latitude and longitude)
osub-regional scale
odepth
odistance from the coast



Output analysis 
• Distribution of indices across anthropogenic impact levels

vreference conditions (0)
vlow impact (1)
vmoderate impact (2)
vheavy impact (3)



• Distribution of indices along spatial axes

non-impacted sites (0, 1, 2)          impacted sites (3)

latitude longitude

Output analysis 



Conclusions and recommendations from the 
phytoplankton case studies in the Med:

• biodiversity indices (as the combination of Shannon’s/Simpson’s diversity and 
Sheldon’s evenness indices) can discriminate the level of eutrophication impact on 
plankton communities across different coastal environments in the Med

• space-specific thresholds are needed due to the strong variation of biodiversity 
indices along longitudinal and latitudinal gradients

• sampling across the whole water column is quite imperative because taxonomic 
indices appear to be more constant across different depths and distances from the 
coast 

• high sampling frequency is very crucial since many indices have bad performances 
in discriminating impacted sites in summer (July – August)

• more testing of existing plankton biodiversity indicators with good performances is 
needed in order to construct solid thresholds for  the Med.





The work will continue in MEDREGION.
Among the objectives are:

• Selection of indicators (for D1, D4, D6) based upon
criteria established in the Commission Decision (EC,
2017).

• Set reference conditions and thresholds (i.e. boundary
between good and moderate status.

• Integration of multiple indicators, criteria, ecosystem
components, and descriptors in multiple temporal and
spatial scales.

• Perform a gap analysis about pollution pressures on
biodiversity in the Mediterranean



Thank you!


