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A. The Institute

A.1. Background

HCMR resulted from the merging of IMBC and NCMR in 2003. The new Centre included
5 Institutes. Two of them, IMBR and IIW were merged in 2012 forming the IMBRIW (Fig.
1). During 2005-2012, Dr Diapoulis was the director of IIW and Dr Papaconstantinou
was the director of IMBR. After the merging of the two Institutes, Dr Economou was
acting director of the (new) IMBRIW. Professor Stergiou was elected in April 2013 but
officially assumed his duties on the 4™ of November 2013. The present organizational

structure of IMBRIW is shown in figure 2.
IMBC NCVR
1987-2003 1985-2003

2003

IMBC=Institute of Marine Biology of Qrete
NOMR=National Centre for Marine Research
HOMR=Hellenic Centre for Marine Research
10=Institute of Oceanography
IA=Institute of Aquaculture

IMBG=Institute of Marine Biology and Genetics
IMBR=Institute of Marine Biological Resources 10
lIW = Institute of Inland Waters 1A
s o IMBG
IMBRIW =Institute of Marine Biological Resourcesand Inland Waters 01
IMBRW

Fig. 1. The history of the IMBRIW. Orange indicates the regional units.

Director
5Internal advisers 5International advisers
Head i Anavissos
Large Project co-ordinators sg:l?gonal Agios Kosmas
& Qete
Data Collection Framework
Water Directive Framework
Marine Strategy Directive Research G’oup and
Support Unit
Supervisors
v
Research Groups
Laboratory Support Unit
Database and GIS Support Unit
Technical Support Unit

Fig. 2. Organizational structure of IMBRIW. Orange indicates regional
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units.

A.2. Mission and goals

IMBRIW is the leading institution in Greece, with a key role in the Mediterranean region,
and an important presence in Europe on aspects related to fisheries and inland water
research.

The mission of IMBRIW is (a) to support the conservation and management of aquatic
biological resources, habitats and ecosystems in order that the latter will continue
providing their services for future generations; (b) to provide advice and services to
national, Mediterranean, EU and other International bodies on environmental
conservation and management; and (c) to sensitize the public at large on issues related
to the conservation of aquatic biological resources, habitats and ecosystems.

The mission of IMBRIW is accomplished through (a) carrying out multidisciplinary and
integrated field, laboratory and experimental, basic and applied research; (b)
monitoring and scientific assessments and predictions of the status of fish and shellfish
stocks in Greek waters; (c) ecological quality assessments and monitoring of inland
waters; (d) giving advice for the sustainable exploitation of fisheries resources in Greek
and Mediterranean waters; (e) undertaking specific pilot studies, developing new tools
and designing management plans on specific issues for national, Mediterranean and EU
institutional bodies and (f) disseminating information and knowledge on major
achievements through publications and a variety of organized events. To this end,
IMBRIW closely co-operates with the other two Institutes of HCMR.

IMBRIW's geographical scope of activities extends to most European countries, the
Middle East and northern Africa.

The main goals of IMBRIW are the production of knowledge related to structural and
functional aspects of inland aquatic ecosystems, and the high trophic level components
(including fisheries), of marine ecosystems, and the application of this knowledge for
integrated river basin and coastal zone management, ecosystem approach to fisheries,
and biodiversity conservation. A key element is the development and application of
state-of-the-art  tools  for ecological monitoring, weather  forecasting,
hydrometeorological, water quality and ecological modeling.

Outline of IMBRIW research (see also Fig. 3)

= Biology, ecology and life-history of aquatic organisms and fisheries resources
(i.e. demersal organisms, small and medium pelagics, large pelagics, marine
cetaceans and reptiles, freshwater organisms: age, growth, reproduction,
population dynamics, mortality, feeding, spatiotemporal distribution, abundance,
behavior, migrations, acoustics, tagging)
Early life history (taxonomic identification, age, growth, feeding, mortality,
dispersal, abundance-daily egg production, diversity)
Biodiversity conservation and environmental restoration (taxonomy, distribution,
abundance, biology and ecology of freshwater organisms, genetic structure of

[l

R
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fish, conservation of endemic freshwater fish, habitat restoration, marine and
freshwater alien species and their interaction with native ones)

Ecological quality assessments and monitoring (monitoring and assessment of
ecological status of surface waters according to the Water Framework Directive
provisions development of river typology schemes, establishment of reference
conditions, selection of metrics for assessing ecological degradation, definition of
the metric scale to assess deviation from reference conditions)

Integrated river basin management (integrated water resources management at
the catchment scale employing ecological quality assessments, numerical
modeling to simulate processes driving hydrology and water quality and to
produce management scenarios, study of ‘hot moments’, i.e. droughts and
floods, and their effects on aquatic communities, predictability of water cycle,
through studying land-surface and coastal water processes and optimal
integration of models with observational data)

Fisheries ecology and Ecosystem Approach to Fisheries Management (fisheries-
aguaculture-environment interactions, adult/juvenile spatio-temporal bathymetric
distribution, geographic distribution, conservation of non-fisheries resources,
integrated coastal zone management including design and management of
artificial reefs and marine protected areas, ecological modeling and simulations
of fisheries exploitation scenarios in an ecosystem context, monitoring through
the Marine Strategy Framework Directive)

Fisheries dynamics and capture (monitoring through the EU Data Collection
Framework, fleet dynamics, landings, stock assessments, new fisheries
resources, small-scale and trawl gear selectivity, discards, VMS monitoring,
socio-economics, development of management plans)

Modeling and assessment (various age-based and global production models,
time series models, habitat suitability models, Individual Based Models - IBM,
Ecopath-w-Ecosim, numerical weather prediction models, hydro-meteorological
models, statistical evaluation of weather forecasts)

Database and GIS Support Unit.

I

I

[l
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IMBRIW provides services to the following agencies:

(a) General Secretariat of Research and Technology

(b) Ministry of Agricultural Development and Food

(c) Ministry of Ministry of Environment, Energy and Climate Change

(d) Ministry of Tourism

(d) European Commission

(e) International Management Bodies and Committees (EFARO, EC STECF, CIAC,
GFCM, FAO-EASTMED, ICCAT, NAFO, ICES, UNEP MAP RAC/SPA, EEAJRC etc)

(f) Municipalities, prefectures and regions

(g) Management Agencies of Protected Areas and national parks in Greece

(h) Mariculture Business Innovation Center, Croatia

(i) NGOs and

(k) Fishers’ and farmers’ associations.

HCMR - IMBRIW
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AgiosKosmas

Biodiversity Ecological Quality Integrated
Small, medium Freshwater Early life Qonservation and Assessment and River Basin
organisms history Environmental Monitoring Management
Restoration

Demersal
fisheries i
resources peiag

Hsheriesdynamicsand capture

Monitoring, management and conservation of freshwater aquatic
resources

Hsheriesecology and Ecosystem Approachto FsheriesManagement
Modelingand Assessment
Laboratory Support Unit (Ichthyology, Ichthyoplankton, Histology, Macroinvertabrates, Hydrology-Hydrochemistry)

Database and GIS Support Unit
Technical Support Unit

Data Collection Framework (2008/ 199/ EC) Marine Strategy Directive (2000/ 56/ BQ

HabitatsDirective (1992/43/EC)  Water Directive Framework (2000/ 60/ EC)
Fig. 3. IMBRIW research structural scheme. Research groups (blue), large Framework
programs (yellow) and support units (dark blue). Orange indicates regional units.

A.3. Strategy and policy
During the current period of evaluation, both former Institutes, today constituting
IMBRIW, directed their efforts to:
= increase their international role by strengthening their membership in
International Organizations, research networks (e.g. ERANET, EUROCEAN) and
Working Groups
= enhance their academic reputation by increasing the number of publications in
high-profile journals and the number of MSc and PhD students trained in
IMBRIW
fully exploit the multi-disciplinarity of research staff
increase their policy-relevant advisory role (e.g. Management Plans) and
dissemination activities at the National and European level and, thus,
ultimately attract almost exclusively EU funds (since national funds are limited
and unpredictable) and address high-order research questions (see Fig. 13 in
section F).

[

[l

All the above aims were successfully realized during 2005-2012 (see the corresponding
sections).

With respect to the former Institute of Marine Biological Resources during the current
evaluation period (2005-2012) specific strategic research objectives were directed to the
issues listed below and resulted in many publications in mainstream journals.

6-
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Biodiversity and conservation

=

[

A special effort has been given to study alien species aspects (i.e.
dynamics, trends in introduction and pathways/vectors of introduction, invasive
species, raising public awareness) in European Seas. One member of the
Institute is the co-ordinator and Manager of the Hellenic Network on Aquatic
Invasive Species (ELNAIS; http://services.ath.hcmr.gr). At Mediterranean level,
the Institute is responsible for the development of the Mediterranean Marine
Invasive Alien Species (MAMIAS) database (www.mamias.org, supported by
UNEP MAP RAC/SPA). More than 35 articles (including 3 reviews) have been
published on alien species at European, Mediterranean and National level in
collaboration with 122 experts.

Biodiversity analyses of demersal fisheries’ exploited communities in the
framework of the various projects and activities.

Modeling and assessment

IR

IR

[l

IR

Several stock assessments have been done for developing Management
Plans as well as in the framework of GFCM and STECF.

Harmonization of the pan-Mediterranean acoustic survey. The Institute has
coordinated the pan-Mediterranean survey-at-sea for small pelagic species
(MEDIAS) for 2008-2010 and has taken a leading role in the standardization of
Mediterranean acoustic surveys through the AcousMed project (2010-2012).

Development of harmonized methodologies for coherent and relevant
environmental status assessments. Efforts related to environmental status
assessments within the framework of various projects (e.g. FP7 PERSEUS and
DEVOTES; SEAS-ERA project MERMAID), aiming to the definition of Good
Environmental Status as described in the Marine Strategy Framework Directive.
One of the challenges is that due to the trans-boundary nature of many marine
ecosystems close collaboration and networking is necessary between scientists
of both EU and non-EU countries to set common targets and thresholds and
harmonize methodological approaches to achieve coherency in assessments
across the EU regional Seas.

The Institute expanded its research on ecological modeling, specifically
"Ecopath with Ecosim" and "OSMOSE" methodologies, which integrate
information from fisheries, low trophic (phytoplankton and zooplankton) and high
trophic level (fish, large invertebrates, marine mammals and seabirds)
components of the ecosystem.

IBMs have recently developed in which biogeochemical models are linked
with anchovy bioenergetics to explore population dynamics.

Fisheries dynamics and capture

Monitoring, through the EU Data Collection Framework, of population age
and length structures, fleet dynamics, fishing effort, landings and socio-economic
data.

HCMR - IMBRIW
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Deep-water resources, deep-water fisheries, deep-water habitats.
IMBRIW initiated this activity since 1996 through various research projects
(DEEP FISH, INTERREG II, RESHIO, CoralFISH, DEEPFISHMAN, MEDITS,
PAGEBOG, DEEPSHRIMPS) carried out mainly in the lonian Sea focusing on
deep-water fisheries resources: exploration and assessment of the deep-water
resources, abundance and distribution of the shrimps Aristeus antennatus and
Aristeomorpha foliacea, study of the biology and feeding strategies of deep-water
fish and shrimps, bio-economic evaluation of water resources, assessment of the
status of the stocks, presence and distribution of deep-water corals and study of
their habitat and the relationship with deep-water fish assemblages.

Fishing Capacity Assessment. With fisheries resources being
overexploited during the last decades, the matching of fleet capacity to resource
conservation levels is urgently required. Work has been carried out and a
number of papers have been published in the mainstream literature dealing with
capacity utilization and assessment for the first time for the eastern
Mediterranean and Greek fisheries purse seine fishery.

Discards is a practice closely related to fishers’ behavior. Research to
identify drivers connected to fishers’ incentives was developed in the framework
of the MariFish BADMINTON project, which contributes to the revised CFP goals
related to reduction/banning discards in EU waters.

Selectivity and technology of fishing gears. The improvement of gear
selectivity minimizes the capture of juveniles, increases the size of first capture
and the yield per recruit of target species and reduces discards and thereby the
environmental impact. The Institute initiated this activity in the early 1990’s
through various research projects (NEMED, IMAS-FISH, PAGEBOG,
NECESSITY, SELMED, SELDAT). The studies investigated the selectivity of
different mesh sizes of trawl codend, gill nets and traps. The staff has been also
involved for the specifications of the most used fishing gears within service
provision towards DG MARE (ARCHIMEDES, MyGears, DRIFTMED).

Fisheries ecology and ecosystem approach to fisheries management

IR

Essential fish habitat suitability modeling, at the Mediterranean scale, for
several small pelagic and demersal species (e.g. anchovy, sardine, hake, round
sardinella, lllex spp., ctenophore Mnemiopsis leidyi) with a series of publication in
mainstream journals.

Marine litter on seafloor and ingested by marine organisms. Marine litter is
a global growing problem of increased concern for the European seas. Marine
debris includes all kinds of solid material, which ends in the marine environment
(i.e. plastics, metals, glass, ropes, textiles, wood, fishing gears and other
material). The study of marine debris has been included in the Marine Strategy
Framework Directive (2008/56/EC). IMBRIW initiated this activity in the 2010s,
investigating marine litter on the seafloor and in the guts of fish based on data of
the research projects (INTERREG Il, RESHIO, MEDITS, CoralFISH,
COCONET).

HCMR - IMBRIW
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Density dependence and the structure of the planktonic food web affect
food consumption and prey selection by small pelagic fish. This research aims to
investigate and model the key link of marine food webs, i.e. the plankton-forage
fish interaction.

The effect of the unreported source of aquaculture escapees (i.e.
dispersal and survival of eggs of cultured fish in commercial sea cages) in
surrounding coastal ecosystems.

Investigation of the importance of trophic conditions on stock reproductive
potential of small pelagics in the Mediterranean in the context of the daily egg
production.

Evaluation of the impact of trawling on the seabed and how can this
impact be reduced using less damaging gears or alternative techniques.

The interaction between fisheries-aquaculture. This research aimed to
investigate the effect of aquaculture on fish and communities and fisheries
landings.

Evaluation of the extent and distribution of Marine Protected Areas and
Fishery Restricted Areas in the Mediterranean.

Marine Spatial Planning as a tool to minimize conflicts between human
uses (e.g. fisheries, other human activities, ecosystem conservation priorities).
The application of systematic conservation planning in Greek waters as a case
study during the FP7 MESMA project was a first approach that produced
interesting results, and can be further developed to provide feedback to
stakeholders on priority areas that should be protected minimizing socio-
economic costs.

Socio-economic studies of the fisheries sector, application of mental
modeling techniques, economic valuations, elaboration of integrated coastal
zone management tools (e.g. PEGASO, DEDUCE and InNDAM/GFCM indicators)
for sustainable development.

With respect to the former Institute of Inland Waters during the current evaluation period
(2005-2012) specific strategic research objectives were:

Biodiversity conservation and environmental restoration

=

1

IR

IR

Exploration of the geographical distribution of inland water fish species (both
native and introduced) and description of species assemblages in the
hydrographic basins of Greece.

Identification of new freshwater species or cryptic species, using morphological
and genetic techniques, for the taxonomic validations of vulnerable or
endangered taxa.

Genetic variation studies of different populations of endangered fish species to
define separate “evolutionarily significant units” within each species to be
conserved separately.

Studies on the ecology and biology of fish species, assessments of habitat
requirements and determination of habitat conditions of some vulnerable species
and populations,

HCMR - IMBRIW
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Protection of endangered species and formulation of management plans for
species and habitats through conservation and restoration projects.

Investigation of anthropogenic impacts on habitats and the biota (e.qg.
construction of dams, water abstraction, sand/gravel abstraction, pollution) and
determination of appropriate restoration actions.

Elucidation of the competitive interactions between invasive and native
freshwater species.

Ecological quality assessment

=

IR

IR

[l

IR

Continuation and upgrading the research on ecological status and monitoring
methodologies for streams and rivers, as required for the WFD implementation .
Research on using existing, adapted or developed ecological status assessment
methodologies, particularly regarding chemical-physicochemical (nutrients) and
biological quality elements (macroinvertebrates, fish).

Standardization of sampling procedures and field protocols. Development of river
typologies and the designation of reference conditions for a number of river
basins using the spatially based approach.

Expansion of research on ecological status and monitoring including new
indicator attributes (riparian habitats, macrophyte vegetation and diatoms), new
methods of ecosystem health diagnosis (screening-level assessment
procedures) and new water body types (temporary rivers and ponds, urban
streams, lakes and lagoons).

Implementation, in 2009, of a preliminary National Monitoring project (Actions for
the implementation of the Water Framework Directive).

Implementation, in 2012, of the National Monitoring Program for rivers
(“Monitoring of the ecological status of rivers, transitional and coastal waters
pursuant to Article 8 of the WFD”) at 149 operational and 300 surveillance
stations throughout the mainland and island Greece.

Integrated River Basin Management
Basic research

=

IR

IR

N

Research on the factors and processes driving the origin, forms, levels and
dynamics of nutrients in minimally disturbed areas.

Start applying water quality monitoring in Lakes and Estuaries by utilizing remote
sensing techniques to develop predictive algorithms.

Implementation of ecotoxicological approaches in order to assess the impact of
complex sources of pollution on aquatic ecosystems by applying the Microtox
system, acute toxicity bioassays and biochemical biomarkers for stream
macroinvertebrates affected by agro-industrial wastewaters.

In regard to temporary water bodies (rivers, streams and ponds), innovative
research was developed, focusing towards the understanding of processes
driving changes in hydrology, aquatic quality and biota.

Development/application of tools

-10-
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Identification of pressures, assessment of the state and impacts (application of
the DPSIR principle) and management scenarios within Integrated Water
Resources Management Plans and River Basin Management Plans.
Development of a rapid prediction tool of aquatic quality and a nutrient
classification system.

Application of groundwater vulnerability and pollution risk assessment
methodologies according to the COP method developed under the COST Action
620 project.

Application of the Revised Universal Soil Loss Equation (RUSLE) , a model
developed by the USDA Soil Conservation Service (now the USDA Natural
Resources Conservation Service), which, combined with remote sensing and
GIS tools, estimates the annual soil erosion potential per unit land area on a river
basin scale.

Application of a grid-based GIS modeling method for the estimation of flood
hazardous areas.

Development/application of numerical modeling
Hydro-meteorology

=

[l

IR

1

1

IR

IR

Development of techniques for assimilating surface observations to produce high
operationally high-resolution atmospheric analysis fields.

Improving convective precipitation forecasting through assimilation of regional
lightning measurements in a numerical weather prediction model.

Investigating the predictability of seasonal weather forecasting on regional scale
Generation of high-quality atmospheric analysis dataset that can be used as the
forcing to drive wave, ocean hydrodynamic and hydrological models and the
baseline data for environmental impact assessment studies.

Effect of forcing the land surface scheme of an atmospheric numerical weather
prediction model with remotely sensed precipitation datasets, instead of the
model-generated rainfall fields.

Ongoing research on improving operational numerical weather forecasts.
Ongoing research on the development of a fully coupled atmosphere—ocean
wave system.

River basins

Numerical modeling to simulate the relevant processes controlling hydrology and
water quality at a catchment scale for environmental and river basin
management (MIKE by DHI), including climate and land use change scenarios;
water budget models; dynamic groundwater models for exploring the pathways of
aguatic pollutants; modeling software for simulating the entire hydrologic cycle at
a catchment scale and for simulating hydrochemistry in surface waters.

A.4. Adequacy of the resources

After the merger of the two former Institutes, the new IMBRIW now has the critical mass
of scientists, the expertise required and the material infrastructure to tackle its mission
and goals, also taking into account the need for enhancing integration with other

-11-
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research disciplines (e.g. physical-biological coupling, inland-inshore-offshore
interactions). Through infrastructure funding by the General Secretariat for Research
and Technology during 2005-2009, existing laboratory and field equipment have been
partially upgraded and modernized (see ‘Facilities’ below). However, the effort of
upgrading infrastructure should be continued to keep pace with the rapid technological
changes in the relevant research fields.

A.5. Funding policies

During the current evaluation period, IMBRIW directed its efforts to secure funds mainly
(>85%) through European research projects (FP6, FP7, LIFE, INTERREG, MARIFISH),
European structural funds (NSRF-ESPA, www.espa.gr, OPF-EPAL, www.alieia.gr) and
projects for the implementation of European policies (Data Collection Framework - DCF,
Water Framework Directive - WFD), with a high success rate, and to a much lesser
degree through national funding per se.

Overall, IMBRIW has been involved in 103 projects, bringing a total of 20,465,856
Euros, which are 1.36 times the amount directed to the IMBRIW through the Greek
government regular public budget (=15,093,992, Euros). The annual funding through all
types of projects (Fig. 4) fluctuated between 1.18 and 4.20 million Euros. The annual
regular public budget (Fig. 5) fluctuated between 1.47 and 2.12 million Euros. In
general, during 2005-2012, IMBRIW received on average about 22% of the HCMR
regular public budget.

4500000 A O Third parties
B Cther Projects
@ National

4000000 -

3500000 -

W Eiropean

3000000 -

2500000

Funding (euros)

2000000 -+

1500000 -

1000000

500000 o

O .
2005 2006 2007 2008 2009 2010 2011 2012
Year

Fig. 4. IMBRIW funding through projects, 2005-2012. ‘European’ implies funding in the
framework of European projects, including the investment or ‘matching funds’
awarded to IMBRIW from the corresponding Ministry for having a specific EU project
funded, as well as projects for the implementation of European policies (Data
Collection Framework, Water Framework Directive). ‘National’ implies mainly income
from the NSRF and OPF projects funded from the Greek Government through the
European structural funds. ‘Other projects’ implies income from other National funds
(e.g. municipalities). Finally, 'third parties’ implies funding from all remaining non-
European sources.
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Fig. 5. IMBRIW total income from projects and regular public budget, 2005-
2012.

A.6. Facilities

IMBRIW extends in three main buildings each at a different location: Anavissos, Agios
Kosmas and Heraklion (Crete). The total surface of the buildings is 1340 m2. IMBRIW
has a variety of computing, laboratory and field equipment (see excel sheet 3.facil) that
are adequate to fulfill its mission. More specifically, it includes five main equipped
laboratories (Ichthyology, Ichthyoplankton, Histology, Macroinvertebrates, Hydrology-
Hydrochemistry).

IMBRIW is the main user of the Research Vessel (R/V) ‘PHILIA for collecting data in the
field (equipped with fishing gears, fish plankton—nets, CUFES egg sampler, hydro
acoustic system, ROXANN bottom profiler). R/V ‘PHILIA’ is also hired by third parties to
conduct fisheries research since it is the only vessel in Greece equipped with
instruments (sampling and sensing) for such activities. It has already been used for
fisheries research hired by other organizations and state authorities (e.g. the state of
Libya).

In addition, IMBRIW also uses ROVs for benthic fisheries community studies. One
project (KRIPIS) has already been accepted in 2012/2013 for upgrading the Institute’s
field equipment (including those onboard) whereas a project proposal has been
submitted (in 2013) for the reconstruction and modernization of the R/V ‘PHILIA'.

IMBRIW has constructed and harmonized a central database system (Fig. 6) including
all data that have been collected within the framework of all projects undertaken (i.e.
environmental, CTD and satellite data, raw data on abundance indices, length-
frequencies, age distribution, reproduction, larval species composition, adult species
composition, fleet effort and landings by metier, fleet activity, VMS data, MEDITS, and
all other data collected within the Data Collection Framework and Water Framework
Directive, including all the annual data published by the Hellenic Statistical Authority). In
addition, unique databases with meteorological data, as well as with biological (fish,
macroinvertebrates, diatoms, aquatic macrophytes and riparian vegetation) habitat,
physicochemical, chemical and hydrological data from all river basins, are in the
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