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2. Executive Summary (maximum 5 pages)

With the title ‘Local hydro-morphology, habitat arRBMPs: new measures to improve
ecological quality in South European rivers andefkINHABIT aimed at integrating
information on local hydro-morphological and habiteatures into practical measures to
improve the reliability of implementation of WFD \Rir Basin Management Plans (RBMPSs)
in South Europe. The focus was on rivers and |&ka&tswere scrutinized in two areas in Italy,
covering a wide range of environmental featureswaatkr body types. For habitat issues, the
outcome of the project will complement the implemta¢gion of Water Framework Directive
river basin management plans over larger aredaslyndnd, possibly, other European regions,
especially in the South. INHABIT is a common préj@eé CNR-IRSA, CNR-ISE, ARPA
Piemonte and Regione Autonoma della Sardegna amsideved the enhancement of WFD
measures proposed in river basin management plasalected catchments of Piedmont and
Sardinia, for both rivers and lakes, based on tinysof habitat-biota association and nutrient
retention potential.

The project had both demonstration and innovatibaracter, because it considered the
transfer of recently updated approaches and methumtsyet of common use in ltaly, to
environmental agencies and regulatory institutiamg provided evidence to put into practice
new concepts, derived by recent research actilditgsemination, demonstration of WFD-
compliant methods and knowledge transfer were figklevant for the project and have been
realized via reports, articles, web site, coursespinars and workshops, all along the life-
time of the project. A number of publications ooheical and scientific journals, as well as
further transfer of final results, are still beipgrformed after the formal end of the project, so
that its outcomes get further circulation and imp&iose to the end of the project, three
different international workshops dedicated to $fan INHABIT results and approaches and
to verify their applicability outside Italy were ganized, in Spain (Barcelona), Austria
(Vienna) and Cyprus (Nicosia). Moreover two natiomarkshops were organized in Italy to
demonstrate projects results applicability in tlagional context (Cagliari and Rome), with
detailed examples provided to the audience anchsixte discussions. INHABIT project has
now reached its conclusion and even if the techracavities suffered some delay, all the
expected results and Milestones have been achiewed all Deliverables completed,
according to the proposal. Organized in Milan orioDer 2013, the final conference showed
all major results gained and saw the participatbrmore than 130 people, from different
organizations (Environment Agencies, Regions, JRM@jstry of the Environment, Research
Institutes, Universities, SMESs, associations ardape companies).

As far as technical aspects are concerned, INHARIplied an innovative approach based on
the employment of habitat information to suppok tiesessment of ecological quality and
status in rivers and lakes. The record, storing andlysis of habitat features were key
elements in the project to: assess precision aodracy in defining reference condition for
WFD water bodies; verify nutrient retention capgam rivers; explain the response of
biological communities to environmental gradienesjaluate potential consequences of
habitat-related measures to restore ecologicaltgwald thus their effectiveness.

On habitat-related issues - and not only -, INHABt&ted for a 4-years period an appropriate
pathway to promote and distribute knowledge onwieD implementation and most updated
methods in Italy. During the project, many techhiespects that still needed to be
demonstrated and/or finely adjusted to better 6utS European requirements, as far as
habitat influence on ecological status is concernegte approached and circulated. As a
consequence of INHABIT activities, a new awarenasse in Environment Agencies and
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among water managers in Italy about the need foluding habitat information when
describing, assessing and managing rivers and.lakstep further will be to put into practice
on the large scale information gained from halatalysis, in a way that financial limitations
are no more seen as prevailing over ecosystemsshetdeast when clear evidence is
provided of habitat influence on ecological status.

2.1 Objectives

The main objectives of the project were:

to quantify in a standard way the natural vari@piln undisturbed conditions of selected
hydro-morphological, habitat and physio-chemicaldiees, which are known to be highly
influent on biological communities i.e. WFD Biolagi Quality Elements (BQES).
Successively, biological attributes for selected@ere assessed accordingly.

To quantify such habitat-related features, that tteamefore noticeably affect ecological
status classification, in degraded water bodieseds

In general terms, to focus on highlights that eradrgrom ongoing issues of WFD
implementation in South Europe e.g. robustnesswaeakness of WFD typologies, setting
reference conditions in harsh environments, watgngty-quality concern and water
scarcity. Such aspects were considered early iprbject, so that test areas and sites were
selected accordingly, in the meantime covering ashmas possible habitat gradients in the
selected areas.

To put into practice the most updated approachdsreathods for the collection of WFD-
compliant data, classification of ecological stataslection and description of habitat
survey protocols for rivers and lakes and transfech issues to local and national
Authorities, on a larger scale.

To evaluate which habitat aspects can mostly inftee and how, ecological status
attribution and the overall uncertainty in clagsfion i.e. as deriving from natural
variability, errors in measurements, failure in huetological approach, direct influence of
hydro-morphology and habitat.

Finally, we aimed at considering the above mentianéormation to describe and propose
integrations, which are explicitly related to habittonditions, to existing restoration
measures of RBMPs so that good or high ecologteélis can be achieved in the studied
water bodies and catchments.

2.2 Key deliverables and outputs

INHABIT reached results dealing mainly with the \WatFramework Directive (WFD)
effective implementation. In detail INHABIT allowed

* To consolidate methods used to assess habitatgenrs rand lakes. On this concern,
the Lake Habitat Survey method has been validatedhe Italian context and
INHABIT contributed to the activities carried outithin the CEN standard
Committee. On the river side, the CARAVAGGIO methaged to assess river
habitats in South Europe, was upgraded togethdr thi¢ associated software for
habitat data storing and elaboration and the apbic manual completed. These
results are part of Deliverables Pd3, 13d2 and D1d5

 To validate a range of reference sites based onahabformation and to confirm
methods used to assess reference conditions. Relesglts are included in 11d1 and
11d4 (rivers) and D1d4 and D1d5 (lakes). As an oume of INHABIT, some river
stretches were proposed as ltalian official refeeesites.

LYy hobit
Ny
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* To verify if and where different biological groupse distinguishable for official WFD
river types (Deliverable 11d4). INHABIT results domed the general validity of
regionalization (basis for typology in Italy) andpgoach, while emphasizing the need
for refinements in river types definition in the WMierranean area, especially for
intermittent rivers.

* To derive metrics and habitat features linked terminutrient retention capacity in
order to gain useful elements to guide river basamagement measures (Deliverables
Pd4, 12d2, 12d3 and 13d3).

» To define models relating biological metrics anditat features. For rivers, these
models were proposed to be used to better estilmategical reference conditions
(thus implementing the accuracy in reference valleggition), to propose possible
measures based on habitat features to restoregezalguality and, finally, to assess
the efficacy of restoration measures. Emphasisbkeas placed on the importance of
the lentic-lotic characters in rivers. Most reswtsaccuracy of ecological assessment
methods are included in 13d1 deliverable. Here,l&des, the response of BQEs to
hydromorphological parameters is also quantifiedhe® important deliverables
related to habitat/biota relationship are 13d2 Bidl5.

* Two software supporting WFD implementation in rivevere improved during the
project, based on INHABIT results: MacrOper.ICM, facilitate ecological status
classification based on aquatic invertebrates wers, and CARAVAGGIOsoft, to
store and analyse habitat data. Both are now loiggd by the INHABIT web site, to
aid a more comprehensive application of INHABIT carhes.

* To propose possible measures based on habitatdsdi restore ecological quality
(Deliverable 13d2, 13d4), for rivers and lakes.

* A set of guidelines on how to use habitat informatio enhance biological field data
interpretation and to achieve a better ecologitatlus in rivers and lakes has been
provided (13d4).

* A range of national and international workshops (@ve been organized on
INHABIT issues, that were attended by about 40(ppeoverall.

* More than 15.000 overall downloads were recordegbfoject Deliverables and other
INHABIT documents from project web site.

3. Introduction (1 page)

The WFD (Water Framework Directive, 2000/60/EC)aiskey environmental European
Directive aiming at preventing deterioration of te&atus of surface water bodies and
protecting, enhancing or restoring surface watelid® The WFD brings Biological Quality
Elements (BQEs) to the core of ecological statusluation. This is quite an innovative
approach but leads into additional problems to lmnaged for effective monitoring and
classification. In fact, biological communities shan intrinsic variability, which can affect
guality evaluations, whose effects the WFD atteniptémit by introducing a type- or site-
specific approach. Such approaches aim at cregtiogps of water bodies, showing no (or
little) variability within the groups, when no attle anthropogenic impact is present. Groups
— or ‘types’ according to the WFD approach - mustdefined in the best possible way and
with adequate detail. This will ensure that impant biological communities is precisely
assessed and catchment management can be cosireffemfortunately, the definition of
water bodies types is not always sufficient to edunatural biological variability. This
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variability, that is mostly related to habitat gatess and unevenness, remains potentially
high, affecting any quality estimations and evahratof efficiency of measures in River
Basin Management Plans (RBMPSs).

An important aspect dealing with WFD and RBMPs iempéntation is therefore linked to
habitat. Once we exclude the potentially high iefloe of water pollution, for which
management actions are comparatively well known amnplemented, physical habitat
conditions are the most relevant aspect affectopgaic taxa presence and distribution. The
WFD refers to such habitat conditions under thentémydro-morphology’. In fact, local
hydro-morphology e.g. presence, distribution aratuiee of micro- and meso-habitats, local
flow conditions, substrate characteristics, is wdefines directly or indirectly overall habitat
conditions. Hydraulic and morphological i.e. hydn@rphological features are crucial in
structuring the habitats of aquatic organismsvers and lakes. The importance of hydraulic
conditions at the site scale in influencing frestewabiotic communities is historically
recognized by the scientific community. Not onlyckuhabitat aspects will determine
presence and distribution of species, but will disely tune abundance of most taxa, aspect
that has to be statutorily considered for WFD mmnniig and assessment. Therefore, it is clear
how ‘local hydro-morphology’ i.e. habitat shouldvalys be considered in the key steps of
water body characterization, classification andirsgtof measures, due to its unquestionable
relevancy for BQEs. This will support a reliabléeirpretation of biotic response to pressures
and, therefore, of ecological status classificatisimultaneously providing evidence on
sources for what is often generically called ‘utaty’ in biological results. Such
uncertainty can be, to a relevant degree, relatddhbitat conditions, which can be quantified
and taken into account for classification issua$&hile setting measures to restore/maintain
water bodies in a good or high ecological statuscal hydro-morphology and habitat
structure will affect not only BQEs but also numt® dynamics. In summary, habitat
conditions and local hydro-morphology in rivers alattes have impressive concern for
aguatic ecosystems functioning and, therefore, afiict any methods applied for monitoring
and classification, unless their influence on biatal processes is explicitly addressed and
guantified. In the overall context presented abdM&JABIT evaluated all such aspects and
guantified their impact on assessing ecologicdlistan both rivers and lakes. Hence, aim of
the INHABIT project was to bring into real world me WFD key concepts (i.e. habitat-
related information in RBMPs scenarios), so thaldgical uncertainty in classification can
be assessed, efficiency of existing measures cbeakd innovative restoration measures
proposed for application. In synthesis, the mostvent and durable effects linked with
results gained in INHABIT are: practical elementsl anethods for optimizing monitoring
activities and protocols in lakes and rivers; cqbgalization and introduction of
simultaneous collection of habitat and biota infation for WFD monitoring; manual of the
CARAVAGGIO method: survey and description of rivieabitats; tools and approaches to
improve accuracy when defining reference conditiand quantifying the effects of habitat
degradation on biota; new elements and supportfeasuring the efficacy of restoration
measures; guidelines for habitat-oriented activitre future WFD management plans; better
comprehension of habitat issues and overall imgt@omlogical status in rivers and lakes.
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4. Technical part (maximum 50 pages)
4.1. Task by task - description

The INHABIT project is structured in different gnosiof actions. Figure below illustrates the
original timetable for the different groups of Amtis. The project experienced some delay in
the execution of the technical part, mainly linkedth financial problems. INHABIT
activities continued throughout the whole 2013 afidproject objectives were reached.
Finally, the delay allowed an overall improvemeifttioe quality of Deliverables, because
project beneficiaries went on working on projecuiss well after the originally set date for
conclusion. Also, the extra-time available endorsaen more effective dissemination
activities.

Group of actions 2010 2011 2012 2013
Py vy e pIivErpm vy egmpmiiv

Management
Preparation
Innovation_1
Innovation_2
Innovation_3
Demonstration_1
Demonstration_2
Dissemination

Original
project
ending date

To each of the groups of actions a paragraph snahapter is dedicated, with the exclusion of
Management and Dissemination (partly) that is regabin Chapter 4.

4.1.1 Group of actions P

The ‘Preparation’ group of actions was already dbed in the Inception report and
successfully concluded (see the Commission leéet an 24 March 2011 — ref. Ares (2011)
326316). The present paragraph reports what alrexglyrted in the Inception Report, in
order to provide a complete overview — within thigl report — of all actions carried out
within the project.

« All the Milestonesexpected have been achieved.

e All the Deliverables planned for the first 9 months of the project hdesn
completed.

Relevant deliverables attached (all Deliverablab@ned to present): Pd1, Pd2, Pd3 and Pd4
(on CD only).
More in detail:

« Approaches and methods used in the preparationeflvasin plans in the study
areas were reviewed in close collaboration betwakthe partners. Results of
this action are included iBeliverable Pd1“River basin management plans for
the WFD in selected Italian catchments: approacmeshods, scale factors and
setting of measures”, delivered on 30/9/2010. Peliverable was produced in
Italian with an extended summary in English. Thisliizerable focuses on the

7
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collection of information potentially useful forggect activities in the areas that
will be investigated for 11 and 12 groups of acsothus being preparatory for the
respective actions by each beneficiary.

 Methods and field protocols for deriving nutrieetated information were
reviewed and results are included reliverable Pd4 “Guideline and field
protocols for deriving nutrient-related informatiorThe deliverable Pd4 was
uploaded on the INHABIT web site on the 30/9/20P@l4 deliverable was
produced in ltalian with an extended summary in IBhg The Deliverable
focuses on the methodologies able to measure ttreemuretention in rivers
particularly by means of nutrient addition expenntse

* CNR-IRSA selected river sampling areas in closdaboration with ARPA
Piemonte and Regione Sardegna and the same didISRRor lakes. For the
selection of river sites some field inspections evarganized: one major
inspection trip was performed in Sardinia to gebaarview of water bodies for
investigation and potential sampling sites; one-dagpection trips were
performed for selecting sampling sites in Piedm@NR-ISE performed a field
inspection (summer 2010) in Sardinia for suitalblek pre-selection. Results of
sites selection are described eliverable Pd2 “Typology and reference
condition criteria in selected Italian catchmengpproaches, methods and
selection of investigation sites”, including typglo and reference condition
criteria applied in selected Italian catchments.

e Deliverable Pd3“Guidelines and field protocols to be applied v project for
deriving hydro-morphological and habitat informatichas been compiled, for
both lake and river methodologies. The focus f&e$a for which methods are at
an earlier stage, has been put in particular oen@ml description of the selected
method (Lake Habitat Survey). For rivers, where rtiethodological scenario in
Italy is more advanced, emphasis has been placeth@mse of the habitat
information, both in terms of rationale behind gmectical calculation.

* A kick off meeting was organized and held in Sardinia (in Caglia@;22
November 2010). During the meeting, hosted by RAB8ministrative and
management aspects were jointly discussed, to dsidual ambiguities on
procedures and support the preparation of the trmrepeport. As well, emphasis
was given to the technical aspects of the propeith special focus on various
topics linked with Preparation actions. In partaylthe contents of the Pd2 and
Pd3 deliverables were discussed, together with apgroaches for selecting
sampling areas and investigation sites. AdditignalINHABIT partners, ARPA
Sardegna (ARPAS, the Regional Environment Agenap) lheen invited to the
meeting and was formally present. The project las tbeen presented and
possible collaboration and joint activities haveetbgroposed and discussed,
from both sides.

Problems— In the execution of the Group of Actions P we dimt eBncounter significant
problems. All expected Actions were carried outtone allowing 11 and 12 Groups of
Actions to start according to the proposed programm

4.1.2 Group of actions |1

This group of actions was dedicated to the colectf data on biological communities
(benthic invertebrates and diatoms), water qualitgd hydromorphology (habitat) in rivers
and biological communities (phytoplankton, macrdpbBy macroinvertebrates and fishes in
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different combinations), water quality and hydrofptmlogy in lakes. Within this group of
actions, subcontracting was activated. Informatinrdatabases containing biological, physio-
chemical and hydro-morphological information foretis and lakes produced in the INHABIT
project is present in Deliverables 11d2 and 11d8ded to the present report). A selection of
raw data and databases are available for downloatthe INHABIT web site and a part of
them have been distributed on cd at INHABIT workstho

Overall Results (rivers and lakes)Expected Deliverables (attached to the present iRepo
and Milestone for this group of action were all gdeted. In conjunction with the production
of data (see below) to be elaborated in the otheuf of Actions, the most important results
of this group of Actions, were:

- The quantification of natural and anthropogenicialality for rivers (11d4): the
consistency of river types definition was assesk®donstrating the general validity
of regionalization but emphasising the need foineghents in river types definition
in the Mediterranean area.

- The quantification of natural and anthropogenicialdlity in lakes (11d5); the
reliability of collected samples for classificatioh ecological status was evaluated
suggesting possible amendments to sampling effergs reduction of phytoplankton
samples, increase of macroinvertebrate samplé®ihttoral area in natural lakes).

Rivers

Problems experienced Bad weather conditions in 2011, determining ayéeiahe planned
sampling campaign, forced us to plan intensive siagnperiod in Sardinia in different years,
one in May 2011 and the other in March 2013. Soreather problems were also experienced
when sampling rivers in Piedmont, which resultedmnextended period of sampling. Despite
these problems, sample collection and data analysie successfully completed, covering
the expected environmental gradient.

Results- Taxonomic identification of river invertebratesdadiatoms (subcontracting, for
Sardinia samples) has been completed accordingojeg requirements. All expected data
have been collected, with the last field activifeesformed in March 2013. CNR-IRSA, RAS
and ARPA Piemonte all contributed to this groupaofions. In detail, CNR-IRSA had the
responsibility of sampling activities and data @®ging in Sardinia and received support
from RAS in data storing and gathering informat@nsampling areas. In Piedmont, ARPA
Piemonte performed biological sampling and sampldestification; CNR-IRSA provided
support for habitat data collection, storing antklipretation. Moreover, ARPA Piemonte
supported this action by providing extra data idenrto improve available information for the
analyses performed within this and in other actjosups (I3 and D1). As part of this activity,
many meetings were organized in order to coorditiadedifferent sampling actions and to
plan the analyses. In particular 2 dedicated megetiwere organized between ARPA
Piemonte and CNR-IRSA to coordinate and check nawecebrate taxa identification
(2/08/2012 and 18/12/2012). Although produced is tiroup of actions, Diatoms data are
presented in Deliverable D1d1, with corresponditep@rations. For main results of this
group of actions, please see all relevant Delivesab

As far as the study areas are concerned, investigater stretches/water bodies have been
selected according to following criteria:
* To select river reaches representing ‘references’sifi.e. showing predominantly
natural conditions).
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* To select river reaches presenting different habitanditions or peculiar
morphological alterations.

« To cover a wide gradient of morphological altenasip ranging from slightly to
severely altered water bodies.

» Lastly, where possible, contiguous sampling statisinowing obvious differences in
habitat features but located on the same rivethreasre selected, so that water quality
was the same for both sites and habitat effecbeametter discriminated.

In general, the adopted experimental approach derexi the so-called ‘space for time
substitution’, for which a wide environmental grexi and a high number of river sites
(space) included in the analysis account for thesibde variability related to annual or
seasonal differences (time). In Sardinia, thistetw led to the selection of river sections
showing evident differences also in terms of |doadraulic features, specifically considering
the relative presence of lentic and lotic areasceordance with the importance of the lentic-
lotic character in defining the structure of aqu&iiocoenoses in Mediterranean river systems.
In this area, a first field campaign was perfornmred/lay 2011 and a second one in March
2013, when some of the additional sites were sadett order to increase the number of
sampling sites with truly lotic conditions. In Prednt, where the overall habitat
diversification is lower, fewer sampling sites weedected, and data were been collected in
the same sites in two different seasons.

In all investigated water bodies, different spasables were considered: basin, sub-basin,
water body or river stretch, sampling site, mesdhatand microhabitat. The biological
elements investigated are macroinvertebrates amatbrds. The analyses dedicated to
habitat/biota relationships and their connectiothvacological status evaluation have been
based on benthic macroinvertebrates, consideredetttetng biological element, for which
more data is comprehensively available. On sonmtbefnspected river stretches in Sardinia
and Piedmont, the experiment of nutrient additi@s lalso been performed, in order to
evaluate self-depuration capacity (see 12 actiooug). In addition to data specifically
collected for INHABIT, a set of data from areas nonsidered in INHABIT (accounting for
some extra 400 samples), have been included iarthlyses for biological validation of river
types and assessment of classification uncertainty.

Figures 1-8 give an idea of the experimental cdntex rivers in Sardinia (fig 1-4) and

Piedmont (fig. 5-8). In both regions, the enviromtad gradient explored goes from unaltered
rivers (reference sites) to rivers with strong ketbalteration (usually, water quality not
impacted).

|
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Figure 1. Flumineddu reference. (Sardinia, OT) Figure 1. Tirso reference. (Sardinia, NU)

—

2 o 7 & 'as = e = e *
Figure 5. Sizzone Reference (Piedmont, HER 06 Figure 6. Savenca Reference (Piedmont, HER
NO) 01, TO)

or

= T

FigﬁJrSavena (Piedmont, HR 01, TO

Figure 7. Guarabine Piedmont, HER O,VC)

Table 1 reports a synthesis of the number of ctedata for rivers (including the samples
considered for 12 action group).
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Table 1. Amount of data collected and used forrgvanalyses. NP= Not Planned in the
proposal; NA= Not Available; HER: Hydro-Ecoregion.
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INHABIT Sardinia 21 IN, EF, SS, SR 48 480 88 880 48 23 621
(newly Piedmont 1  SS2 9 160 30 300 18 NP NP
collected )
data) Piedmont 6  SS2 150 24 240 16 6 390
Lombardy 6 SS2 1 20 4 40 1 2 93
Tot
INHABIT 66 810 146 1460 83 31 1104
Extra data Sardinia 21 IN, EF e SS 30 370 72 720 36 NA NA
g;‘:g;’;‘;“”g Piedmont 1  SS2 33 NA 137 NA 137 NA  NA
Piedmont 6 SS2 17 NA 59 NA 59 NA NA
Piedmont 4 SS1,SS2,SS3 5 NA 28 NA 28 NA NA
Piedmont 5 SS2, SS3 2 NA 5 NA 5 NA NA
Piedmont 8 2;11 SS2, SS3, 8 NA 26 NA 46 NA NA
Piedmont 10 SS1,SS2,SS3 7 NA 29 NA 29 NA NA
Alto Adige 3 03sS2 21 100 40 NA 40 NA NA
Tot extra 123 470 416 720 380 O 0
GRAND TOT 189 1280 562 2180 463 31 1104

*data used for accuracy testing, river types vdiidga analysis of the relationships between
biological metrics and environmental gradients.

Lakes

Problems experiencedln Lake Baratz, Sardinia, unexploded bombs datng/orld War I
were present on the bottom, so it was not possibdample all biological elements (sampling
was restricted to phytoplankton and macrophyté®retfore, it was necessary to add another
lake that could replace Lake Baratz adequately, &ir biological elements and
hydomorphological features to be properly assesBed. weather was also an important
factor for lake sampling, but all the expected slamymactivities were carried out.

Results -Biological, and hydro-morphological data on lakesre collected mainly by CNR-
ISE through dedicated field sampling from autummntetd 2011 until autumn 2012 (mainly),
in different periods, depending on biological conmityy With regard to chemical sampling
and some biological sampling (phytoplankton in &kef Sardinia) subcontracting was
assigned to University of Sassari to provide supporCNR-ISE in data analysis for the
assessment of natural and anthropogenic variabilityiversity of Sassari carried out
phytoplankton sampling into euphotic zone and aigl§ times every year, for a total of 36
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samples and 3 chemical samples, collected in thalim&ion and ipolimnion, for 6 times
every year. In situ, contextually to sampling, aiddial physio-chemical variables have been
measured e.g. transparency with Secchi disk, wataperature, oxygen dissolved, pH and
conductivity, with multiparametric probe. Biologlcanalyses have been performed through
total count of phytoplankton organisms at the sgeclevel; chemical analyses for
determination of total alkalinity, ammonium, nitatotal nitrogen, reactive phosphorus, total
phosphorus, and reactive silica. All these acasithave been made according to the National
official guidelines “Protocollo per il campionamendel fitoplancton in ambiente lacustre”
available on ISPRA Web sitth Piedmont, phytoplankton and chemical analysisewsrtly
carried out by CNR ISE and partly by ARPA Piemoritegistic support was offered by
authorities and companies managing reservoirs, sSCENAS in Sardinia and ENEL in
Piedmont. All sampling data have been used forcellon of water and biological quality
for each water body, as reported in deliverabled ]11d2 and 11d3.

Data collection (activities carried out by CNR-ISEs concluded in 2013. A large effort was
done to ensure field work for all biological quglitelements. In the case of
macroinvertebrates, data collection has been donalldakes and reservoirs together with
sediment sampling and granulometric analyses. Titexia used to select study lakes are:

» at least one reference site within the two regiointhe project. In the Piedmont Region
the only lake that seemed to meet the requiremenbe a reference site, at least for
eutrophication and phytoplankton, is Lake Mergoziro Sardinia, there is only one
natural lake, while all other lentic waterbodies aeservoirs, which cannot be
considered in reference conditions from hydromolpdical point of view, but they can
be in trophic conditions close to reference statugh as Sos Canales and Torrei
reservoirs.

* At least two lakes in the same catchment arealettsal rivers, in order to concentrate
the activities in the same areas and to interatchéndefinition of the suggestions of
measures for the improvement of RBMPs. In Piedrsetdcted lakes were Morasco, in
the basin of the River Toce, and Serru, in therbabriver Orco. In Sardinia they were
Liscia, in Liscia River basin , Posada, in Posad&mRbasin and Torrei, Tirso river
basin.

e Lakes belonging to different types and reservoiith different use (e.g., hydropower,
drinking water, agriculture), and a balance betwaatural lakes and reservoirs. As
there is only one natural lake in Sardinia, we foon natural lakes in Piedmont.

e Natural lakes in different climatic and altitudirmnes.

e Presence of previous data, in particular for resesvin Sardinia where the large year-
to-year variability in precipitation that can affephytoplankton composition and
biomass.

e Special regional interests.

In light of the above criteria, the lakes investeggawere 13: 12 lakes for all biological quality
elements (phytoplankton, macrophytes, macroinveateb and fish) and only 1 for
phytoplankton and macrophytes, namely Lake Baratz which a full sampling was not
possible because of the presence of unexplodedocdron the bottom. Selected lakes are in
the following types: AL-2 (shallow, Alpine), AL-9déep, Alpine), AL-5 (shallow, low
altitude) and AL-6 (deep, low altitude) in Piedmoahd ME-2 and ME-3 (shallow
Mediterranean), ME-4 and ME-5 (deep Mediterranesarg S (brackish, not connected with
the sea) in Sardinia.
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Figures 9-12 give an idea of the experimental odrfier lakes in Sardinia (figg. 9-10) and
Piedmont (figg. 11-12).

T Figure 10diBhinzu (Sardinia, SS)

Figure 9. Liscia lake (Sardinia, O

P, ¥
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Figure 11. Avigliana Piccolo (Piedmont, TO) Figa Viverone (Piedmont, Bl)

Table 2 reports a synthesis of the number of c@tédata for lakes.
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Table 2. Amount of data collected and used fordak@alyses.
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882 82 5 5 & 3 o wc
<= 8 c Bc o e s o E EZ
O m©Q > > = 5 = n =
o ¥ <SEE EE £ § 8 5 £ £8
8 4 0 68 & T« £ £ o & 229
F # #Oo0x®0T T # # #* # # w2
Sardinia S 1 O 6 6 1 O 0 0
Sardinia. ME-2 1 10 6 10 2 6 0O 10 64 130
Sardinia ME-3 2 10 12 15 4 12 0 15 8 52
Sardina. ME-4 1 10 5 15 3 5 1 15 22 O
INHABIT Sardina ME-5 1 10 5 12 2 5 2 12 33 36
Piedmont AL-2 1 10 3 4 1 3 0 4 26 O
Piedmont AL-5 2 20 12 30 9 12 18 30 10 56
Piedmont AL-6 3 30 18 62 31 18 46 62 84 307
Piedmont AL-9 1 10 3 12 2 3 0O 12 22 O
tot 13 110 70 160 54 70 68 160 269 581
Extra data* Piedmont AL-3 2 60
GRAND TOT 15 170 70 160 54 70 68 160 269 581

* used to test Lake Habitat Survey method

4.1.3 Group of actions 12

This group of actions was dedicated to the evalnatf nutrient retention efficiency by
means of short-term nutrient addition experimenthe studied river reaches (12_IRSA). For
lakes, the activities were based on the analydisngf term data series (I12_ISE).

Rivers

Problems- In a few Piedmont rivers, the second field campamianned for October 2011,
was not fully performed, because hydrological cbads were not suitable (i.e. high flow) to
carry out the addition experiments. In one of theager bodies, the addition was postponed
to May 2012, while two other sites were abandoresi,they exhibited a hydrological
variability not consistent with the experimentabfmcol. To face this problem, an additional
site on the Curone stream, in Lombardy, was sealeatdere a sampling campaign was
carried out in October 2011.

Results— (12_IRSA; 12_PI). The field campaigns as well ag tthemical analysis of the
collected samples have been successfully complBid. elaboration for the physio-chemical
and hydrological characterisation of the studyss@éed for the computation of the uptake
length and the other associated metrics were alspleted. The obtained results are included
in the Deliverables 12d1, 12d2, 12d3 and 12d4 aafaié on INHABIT web site and attached to
the present report. The analyses carried out withgigroup of action (Deliverable 12d3 and
12d4) revealed complex interactions between nutrretention metrics, hydro-morphology,
habitat and ecological indicators. One of the mipderesting results is the observed
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relationship between the nutrient retention efiichg expressed as “uptake length”, and the
“transient storage” zones (i.e. local lentic coiais, spots of stagnant water that is not

subjected to downstream transport). Uptake lendttbath ammonia and ortophosphate

decreases at the increasing of the transient ®oaaga normalized for the river section

(As/A) (Fig. 13). The nutrient retention procesaes enhanced at locations where the reduced
current velocity allows a longer contact betweeriewand active biological surfaces (e.g.

sediments).

1600 +

1400 - \ y =-742In(x) - 865.64
N R?=0.643
1200 - X
\ +¢ p<0.0001
< 1000 ‘\\
% 300 - \\‘0
-
2 600 - \‘¥‘
[, ] S
0\.\
RN
2P
¥
200 - * \?\‘
L 4
0 . : . : : .
0.an 0.05 0.10 0.15 0.0 0.5 020
As/A

Fig. 13. Relationship between transient storaga é&e/A) and the uptake length of Mifbr
the Sardinian river stretches examined.

We observed highly significant and distinct relaships between the size of storage areas
(As) and the ratio between wet channel width arahokl depth (w/d), for unmodified river
stretches and re-sectioned ones. This findingirhasrtant implications on the upscaling of
results and for river management.

~ SwNH4 =389
Sw PO4 = 435
As/A =0.20

» 5 0.14- :
am (left) and downstreaghf) a specific alteration (culvert).

Fig. 14. Rio Baldu upstre

We detected the effects of hydro-morphological rattens in selected sites downstream
specific artificial structures (e.g. culverts, feydembankments), that showed lower or no
retention and reduced transient storage areasi#)g.

Lastly, we found a significant and indeed interggtrelationship between the Nhiptake
velocity (Vf) and the STAR_ICM index, suggestindirgk between the retention efficiency
and the biological quality, as expressed by theramagertebrate community. In addition, the
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analysis of the trophic roles of aquatic invertédsapermitted to further investigate these
interactions, highlighting the importance of graztarxa and, apparently, of periphyton.

Lakes

Problems- No problems related to the implementation of tlisoa group.

Results —(12_ISE; 12_PI). CNR-ISE prepared four deliverabltetated to action 12_ISE: a
database of long temporal series of nitrogen canggon in atmospheric deposition and lake
and river water (12d5), a report on modelling niea behaviour in selected catchments
(12d6), a report on statistical analysis of theatieh between nitrogen concentration and
species composition (12d7) and a report summarithegeffects of nitrogen pollution on lakes
and rivers and containing suggestions for improvened RBMPs (12d8). From the data
collected in deliverable 12d5 it appears that int jph both Piedmont and Sardinia regions, the
atmospheric deposition of nitrogen compounds exxdeel critical load for forest soils. As a
consequence, rivers and streams in pristine argg oérate to the lakes. For each lake
considered in the INHABIT project, we estimated #raount of nitrogen reaching the lake
and coming from atmospheric deposition and we coetptnose values to the amounts due to
human activities in the catchment (deliverable )2dde statistical analysis of the relation
between nitrogen concentration and species conipos(teliverable 12d7) showed that
phytoplankton is the biological quality element mgensitive to nitrogen concentration. High
levels of nitrogen may cause high biomass andforbs of some species of cyanobacteria.
Because of the atmospheric deposition of nitrogenpounds, phytoplankton is also affected
in lakes considered as “reference sites” on théshishe analysis of the human pressure in
the catchment. The modifications of the phytoplanktbiomass and composition in
“reference” sites was evaluated in deliverable |2d®nsidering the effect on lake
classification. Results showed that relatively aligphic lakes are dominated by different
algal classes in relation to atmospheric nitrogguis.

Expected Deliverables (attached to the present iRegad Milestone for this group of action
were all reached.

4.1.4 Group of Actions I3

This group of actions was dedicated to devising labitat data and information can be
included in innovative restoration measures andtmtribute to enhance the efficacy of
existing ones, for improving RBMPs. The activitiesthis action group have been largely
based on the results of previous actions and ac\stonnected to D1 and D2 action groups.
Inputs from D2 action group (related to regions dwectly covered by the project) were
included in I3 results and results of 13 actionugrownvere included in D1 and D2 action
groups. All partners contributed to this group ofi@ns, in particular CNR-IRSA led the
analyses linked with rivers and CNR-ISE led theelgdart. Within this group of actions,
subcontracting was activated, in relation to halitaracterization and large scale analysis.
The results of such subcontracting activities ackuded mainly in Deliverable 13d2.

Problems— This group of actions experienced some delay, buha expected results have
been obtained.

Results— The planned Milestones and Deliverables (attacbetthé present Report) for this
group of actions have been all achieved and comexbléflain results dealing with this group
of actions are summarized hereafter. Some of theribations presented in the various
project deliverables will be considered for inctursin a dedicated issue of the ‘Notiziario dei
Metodi Analitici’, an ISSN journal published by CNRSA, after a review process.
Publication is expected by the first half of 2014.
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About ecological status evaluationlakesand hydro-morphological and habitat variability, i
has to be emphasized that:

there are correlations between the macroinvertefirated BQIES index and
hydromorphological variables;

estimated fish abundance is correlated to the nmbopical characteristics of the
littoral zone. However, the composition of the ffsluna as a whole is more sensitive
to the chemical, physical and trophic variablestto hydromorphology;

macrophytes composition is related to the naturthefshore substrate and the land
use of both the bank and surrounding area, paatigulin presence of trees or
structures shadowing lake surface;

phytoplankton, strictly pelagic, is not particulaihfluenced by the morphological
quality of the shore, but its biomass reacts sicgiftly to the year-to-year
hydrological variability;

in small lakes, measures aimed to the reductiogifofse nutrient load derived from
agriculture are important for the improvement of #cological quality of the lakes
and are necessary to improve the adaptation ofaltes to climate change. In fact, a
marked relationship between year-to-year meteorcdbgvariability and lake
ecological quality can be ascribed to climate-ealadiifferences in nutrient wash out
from arable land.

As far as ecological status evaluation and hydropimalogical/habitat variability inivers
are concernedhe following points summarize the main resultsaoied.

INHABIT assessed the precision of the invertebragthod used to derive ecological
status (in relation to e.g. sampling, identificaticorting), for a wide range of river
types. This was done by quantifying both the vamaassociated to variability of
reference conditions and ‘sampling’ variability ebged along the whole degradation
gradients.

All ltalian IC-macrotypes i.e. those officially ®ercalibrated during the CIS
intercalibration process, have been analyzed, aacigion coefficients provided. The
coefficients obtained for ‘sampling’ variability @comparable to those found in the
literature, with smallest ones observed for Alpireers, where the degradation
gradient is shorter than elsewhere. For referennditions, the greatest variability has
been observed in the Mediterranean area, wherehitje variability of habitat
conditions can lead to greater uncertainty.

The probability of attribution (percentage) to eaEhkological Status class was
calculated for a range of sample datasets (frordrRomt, Sardinia and Alto-Adige),
according to the STARBUGS approach.

The analyses run in INHABIT nonetheless support twnclusion that the
abovementioned portion of uncertainty (i.e. prerisof methods), in the peculiar
Mediterranean environment, at times accounts fomiaor part of the overall
uncertainty (read variability) associated to ecwmaly status attribution in river
systems. In fact, if compared to the part of valigbin biological metrics related to
the diverse habitat conditions that can be founa aiver stretch e.g. in different
seasons and years, the ‘precision’ component sssiggificant.

This conclusion is particularly evident when we sider the proportion of lentic and
lotic areas (LRD, Lentic-Lotic character) found tine water body. In absence of
hydrological alterations, the effects of natural D Rvariations can lead to a
misinterpretation of community structure and ecadagstatus. On the other side,
similar effects on the aquatic community are obsémvhen the LRD varies in relation
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to anthropogenic alteration (see Figure 15). Higledues of STAR_ICMi - optimal
conditions for the invertebrate community - areesbed at intermediate values of
LRD (i.e. not extremely lentic nor lotic riversyoaind ‘O’ or slightly higher. Moving
toward more lotic conditions (negative LRD values)more lentic (positive), values
observed for the biological metrics usually deceeasd points are distributed along
an approximately ‘bell-shaped’ curve. These effeats particularly evident in the
Mediterranean area, but can be manifest also @utBid area. Accordingly, INHABIT
proposed a model, in the details dedicated to Biardio better estimate the expected
reference conditions for biological metrics in tela to LRD, in order to have more
accurate classification systeni3e{iverable 13d1): a site-specific approach is added
to the type-specific one.

Piedmont ASPT - Riffle

78

T NoreOsafierfange o Ouiflers
# EdEmes

1 2 3

} LRD {Lentic-lotic River Desoiptor) classes

Figure 15. Variability of the ASPT metric in Piedmaiffle samples. In blue the ‘Arch effect’
linked with relative presence of lentic and lotieas. Left side: very lotic river stretches;
Right side: river stretches with higher proportairientic areas.

As an additional, highly relevant result, the agato proposed by INHABIT can be
managed to assess the impact due to water abstraloyi quantifying the deviation of
observed biological metrics value from expected uesal in relation to
observed/expected LRD values. Mostly, this deviai® linked with the aptitude of
biological communities to adapt to different ledttic conditions. Normally, in the
Mediterranean area, when water is diverted fromerrichannels the lentic-lotic
character goes from neutral/slightly positive tghty positive (i.e. reproducing the
same effect of ‘natural’ low flow conditions). Thies the evident effect of lowering
most biological metrics.

INHABIT has also demonstrated that in the Alpineeaarwater abstraction can
determine an apparent improvement of ecologicallityuégsee Fig. 15), in fact
corresponding to an important alteration of biot@dicommunities, that can be clearly
detected if the lentic-lotic character is evaluated such circumstances, assessing
ecological status in an unbiased way will need tmmngify the ‘distance’ from
reference conditions in absolute terms i.e. throwagh increase or decrease of
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biological metrics, and not simply by looking aetdecrease in their value: when
water abstraction is present, this last situatioould lead to a remarkable
overestimation of river quality.

INHABIT provided elements for interpreting the affeof interactions between
different habitat elements on aquatic communitiese(Figure 16). For instance,
evidence was found proving how the quantity andliyuaf riparian and aquatic

habitats directly influence the capacity of bioleicommunities in tolerating water
pollution, water abstraction and morphological r@ten. In particular, it was

demonstrated that the simultaneous presence ehaptionditions for different habitat
features - e.g. habitat diversification and lettiie character (LRD) - can limit the

negative effects of other perturbation factors.(pallution, morphological alteration).

As for points above, when assessing ecologicaustat presence of any major
alteration, the potential mitigation or amplifiaati of its effects due to the relevant
habitat aspects should be considered, especiallg stting restoration measures.
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Figure 16. Example of biological response (rivereitebrates) in not or only slightly altered
river stretches to difference levels of habitat Ifqya in terms of ecological status
(STAR_ICMi in pool mesohabitat, Sardinia). High Hab diversification (HQA, y axis)

mitigates the effects of extreme lentic-lotic cdmmtis (LRD, x axis) on the STAR_ICM

index. Classes and colors in figure approximatelyespond to ecological status classes.

A list of possible actions addressed at improviagitat quality was delineated. The
potential effects of such actions were quantifreBeliverable 13d2
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Annexed to Deliverable 13d2 (attached to the present report) the ‘Guida al
rilevamento e alla descrizione degli habitat flliviaManuale di applicazione del
metodo CARAVAGGIO / Survey and description of rivieabitats - Manual of the
CARAVAGGIO method’. Monografie dell'lstituto di Rerca Sulle Acque del CNR,
Roma, 1/i' was compiled and printed. This manuahdpced in relation to habitat
characterization activity, has been partly suppbbte subcontracting.

As well, as part of the activity linked with haliitacharacterization, the
CARAVAGGIOsoft has been upgraded and finalized. This productNkSaAccess-
based software dedicated to managing the datactedlenith the CARAVAGGIO
method and includes calculation routines for thangification of a series of river
habitat descriptors (HQA, HMS, LUI, LRD). The so#we is included as attachment
to the present Report.

Habitat at a large spatial scale was characterized in this group of actions
(subcontracting activity). Results of such analysts included in3d2 report (rivers).

In particular, main processes related to bank emoand depositional/erosional zones
at the catchment scale in Sardinian INHABIT studgaa were assessed (by GIS).
Moreover, land erosion trends, sediment transpalanze, artificial structures and
river longitudinal continuity in the same areas evewvaluated (Figure 17), again by
using GIS tools. Results showed that, in all cathts, the presence of dams highly
influences longitudinal connectivity and sedimenansport. The more affected
catchments are Flumendosa and Cedrino. The condifibuffer strips was evaluated
by combing data from GIS and CARAVAGGIO. Mixed wdaxad is the primary
vegetation structure more suitable to maintain bastability. In general, wide
catchment portions are characterized by some isrit& on this aspect i.e. riparian
forests scarce, and we observe a diffuse bankbitista However, the ‘Macchia
Mediterranea’ has probably to be re-consideredrasapy vegetation structure (i.e.
when running analysis, it should not be ponderedegsivalent to degraded
vegetation), and the presence of bank instabilgg hot to be considergquer sea
degraded or unnatural condition.
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FigUre 17. Summary of River Network analysis ia @edrino catchment to predict sediment

loads.

The observed relationships between the nutriemntiein metrics and the transient
storage areas demonstrated that habitat featuref®updly affect not only the
biological communities but also the dynamics ofriemts and in particular the
retention efficiency of Nigland PQ. In highly diversified river stretches with high
habitat richness the chance to find locations ofgaratively stagnant waters (e.g. As)
is increased, if compared to altered river stregcAdis seemingly supports a higher
retention efficiency. In terms of potential managein practices and/or river
restoration works, the efficiency of nutrient réten might be increased through
interventions on the river channel, aimed at insirgg local topographic complexity,
the surface/volume ratio and hydraulic retentioo, as to allow greater contact
between water, sediment and benthic communitieBlABIT results on this regard
are outlined irDeliverable 13d3(in Italian and in English).

Both rivers and lakes

Deliverable 13d4 is a summary of most relevant results gained in ABH for both rivers
and lakes, also including nutrient related aspddis.document is presented aguadeline to
support the achievement of good ecological sthjusonsidering habitat issuesat all the
scales and with all the approaches developed witRIHABIT. These guidelines are in
English and in Italian.
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4.1.5 Group of Actions D1

This group of actions deals with the practical aation in the studied area of the most
updated WFD-compliant methods, in relation to Hmtiogical elements and habitat.

Problems— This group of actions experienced some delay, buha expected results were
completed.

Results— The planned Milestones and Deliverables (attacbeithé present Report) for this
group of actions have been all achieved and comexbléflain results dealing with this group
of actions are summarized hereafter. Some of theribations presented in the various
project deliverables will be considered for inctursin a dedicated issue of the ‘Notiziario dei
Metodi Analitici’, an ISSN journal published by CNRSA, after a review process.
Publication is expected by the first half of 2014.

Rivers — The classification according to the most up to daeD classification tools was
completed for both water bodies investigated dutirgINHABIT project (D1) and those not
directly investigated in the field by the proje@2). Most results are jointly included in
Deliverable D1d1 An updated version of this deliverable (attached$ produced in order to
include field data collected in March 2013 for nwveand classification based on Diatoms
community, for Piedmont water bodies; for practiczsons, equivalent results for Sardinia
are included in Deliverable 13d1.

All main results and approaches have been sumndainzeeliverable D1d5(both in Italian
and in English). More in detail, the most importaesults obtained within this group of
actions are linked to theelection of biological metricsable to detect definite anthropogenic
stressors or to react to a specific environmentatignt. An example synthesis of these
results is reported in Table 3.

Table 3. List of biological metrics (invertebratesyers) usable to detect specific
anthropogenic stress or environmental factors. RQmantile Regression analysis, RDA=
Redundancy analysis.

Pool Riffle Analysis
General degradatior STAR_ICMi STAR_ICMi RQ
(water quality, ASPT ASPT RQ
habitat, nEPT nEPT RQ
morphological Shannon Diversity - RQ
alteration and land LEPab (Abundance of - RQ
use) Leptophlebidae)
DIPab (Abundance of Diptera) -- RQ
NFAM RQ

SelTRI_GN (Abundance of SelTRI_GN (Abundance of RDA
Odontoceridae, Limnephilidae, Odontoceridae, Limnephilidae,

Polycentropodidae) Polycentropodidae)
Sel Ple (Abundance of RDA
Nemouridael euctrg Perlidae)
Habitat (HQA) & nFAM -- RQ
morphological log(SelEPTD) -- RQ
alteration (HMS)  DIPB (Abundance of -- RQ
Ceratopoginidae, Culicidae e
Syrphidae)
% shredders % shredders RQ

LYy hobit
Ny
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-- MTS (Mayfly Total Score) RQ
Morphological 1-GOLD 1-GOLD RQ
alteration (HMS) -- log(SelEPTD) RQ
Dugesia&Lymnaea Dugesi& Lymnaea RDA
Water Quality SelOLIGHI_SA (Abundance of -- RQ
(LIMeco) Naididae, Tubificidae,
Chironomidae)
MTS (Mayfly Total Score) - RQ
TRIab (Abundance of TRIab (Abundance of Tricotteri, RDA
Trichoptera)
SelTri_SA (Abundance of SelTri_SA (Abundance of RDA
Leptocaeridae, Rhyacophilidae Leptocaeridae, Rhyacophilidae.
Glossosomatidae) Glossosomatidae)
Leuctra&Calopteryx Leuctra&Calopteryx RDA
SelEpheGN (Abundance of SelEpheGN (Abundance of RDA
Procloeon, Centroptilum, Procloeon, Centroptilum,
Ecdyonuru} Ecdyonuru¥
Lentic-lotic NOCH (number of taxa of NOCH (number of taxa of RQ
character (LRD) Odonata, Coleoptera, Hemipter Odonata, Coleoptera, Hemipter
BaetisBAETIDAE BaetisBAETIDAE RQ
SelEpheM (Abundance &faetis RDA
cfr. rhodani, Ecdyonurus,
Habrophlebig

The selection of such metrics is particularly ubdfu assess the efficacy of restoration
measures and to set out andfderpret surveillance and investigative monitoring (sensu
WFD). Moreover, Deliverable D1d5 includes a dedwmip of aquatic state and its
importance in ecological status evaluation, jointliyh a contribution on managing possible
conflicts among end-userswhich is dedicated to the Mulargia river basimr(Bnia). This
work wants to highlight the possible conflicts argswhen different users are interested to the
same resource (water), also in relation to the tlof different environmental regulation
and criteria.

Lakes - A database of monitoring data for lakes was cordpdad delivered§1d2). The
reports for modelling reference conditions for kaleed on temporal and spatial variability of
reference conditions, BQEs and EQRs were also aiepD1d3 and D1d4.

The modeling exercise carried out during the INHABFoject showed that:

* in the case of phytoplankton, the spatial apprassd to define the class boundaries
in the Italian rules can be considered reliablenfmst Italian lakes. Our results also
suggest that PJlindex may be used for all Italian lakes, and tee of a specific
index (PTlpecieg for the deepest lakes is not necessary;

» for shallow Mediterranean lakes (types ME-1 and B)Et seems to be necessary to
verify reference conditions case by case, using emeomplex models or
palaeolimnological approaches, to avoid to setstaot quality targets;

» the lack of a simple and direct relationship betweeference total phosphorus
concentration and quality indices based on therdd@@gEs does not allow to extend
this exercise to all the quality indices.
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4.1.6 Group of Actions D2

This action group deals with pilot applicationsapiproaches developed within the project to
other sample river stretches/basins, in regionsditettly covered by project field activities.

The core of this action group is linked to the migation of workshops and meetings
dedicated to the transmission, application andudision of results gained in the other action
groups. To prepare the workshops, data from ingiitg not present in the project partnership
have been considered and analysed (see also I®andrhe outcomes of the workshops
were jointly analysed by project beneficiaries avete used to refine the work in I3 action
group. All partners participated to the nationalrkstops, while international workshops
were a CNR-IRSA activity.

Problems— We experienced some problems in the organizatigheofirst workshop, related
to the delay in receiving feedback from the Commis®n the Mid-term report, that led us to
reschedule the dates for workshops organizatiogeireral, this group of actions experienced
some delay, but all the expected activities warallly completed and results obtained.

Results— The two national workshops planned in the propatadicated to apply results in
areas not covered from the project were held sibeeember 2012In addition, three
international workshops were organized, in Vienia Barcelona (ES) and Nicosia (CY), the
last two with emphasis on the Mediterranean enwiremt and its open WFD issues. The main
objective of the international workshops was tohexmge information on approaches related
to the evaluation of habitat/biota relationshipsl @o disseminate INHABIT results and
approaches. This was done in order to assess cahilggrof INHABIT methodologies and
outcomes with analogous activities and results timeeloEU countries and to promote the
application of INHABIT approaches in such countrids National level, we concentrated on
disseminating INHABIT approaches and consolidatesuits, with examples from various
geographic areas. The organization of such workslgape the opportunity of producing two
deliverables: D2d1 dedicated to the outcomes abmalt workshops, including some results
obtained as complementary activities demonstratimg applicability of the INHABIT
approach elsewhere, and D2d2, in English, dedidat@éaternational activities (here, as well,
demonstration of INHABIT approach in other Europeagion). Papers included in these
Deliverables deal with the following issues: gehgnasentation of INHABIT actions, the
adopted experimental approach, the activity ofregfee sites validation and critical aspects of
typology issues, results of classification of inigeted river sites, results of nutrient addition
in river stretches, the approach and possible mafor Good Ecological Potential definition
in an ltalian case study, the habitat control owlagical status. A significant part of
deliverable D2d2 is dedicated to illustrate topgarallel or complementary to those
developed in INHABIT as perceived in other Medigerean countries, Cyprus and Greece.

The first national workshop, organized by CNR-IR&4Ad RAS, was held in Cagliari on 11-
12 December 2012; it has seen participation of alifu people mainly form ARPAS
(Environment Protection Agency of Sardinia) andrfrRegione Sardegna. Officers from the
Italian Ministry of the Environment and ProtectiohLand and Sea (MATTM), ENEA and
local organizations were also present (see the JArlig of participants to ¥ national
workshop’ attached to Deliverable D2d1). This fikgorkshop also gave the chance to
celebrate the 2Danniversary of the LIFE Program. The second natierorkshop was held
in Rome, on 27 March 2013, and was organized by TREA with the collaboration of
‘Universita la Sapienza’. About 75 people, comingni different contexts (e.g. Universities,
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National and Regional Environment Agencies, privatenpanies, catchment authorities)
participated to the workshop (see the list attadbddeliverable D2d1).

The first International workshop was held in Baooel, hosted by Universitat de Barcelona
on October 2012, and involved the participatiothef University of Barcelona, University of
Cantabria, Catalan Water agency, Centro de Estudiaszados de Blanes — CEAB (see the
list of participants attached to Deliverable D2d)e workshop was addressed to a relatively
small number of participants (15-20 people) inahgdimainly scientists, water managers and
representatives from Environmental Agencies. Theaiadvas to discuss topics related to
habitat and hydro-morphological assessment underfdbus of habitat-biota relationships
(INHABIT approach) and potential nutrient retentiorhe second International workshop,
hosted by Lebensministerium, was held in ViennaFabruary 2013 and involved the
participation of Lebensministerium, Wasser Clustemz and BOKU (see the list of
participants attached to Deliverable D2d2). Finallthird workshop was organized in Cyprus
(Nicosia), hosted by WDD - Water Development Deparit in Cyprus. The workshop has
been addressed to representatives from the Waterl@pgment Department, the Fisheries and
Marine Research Department and other Cyprus GowenrtahDepartments, to environmental
NGOs and consultancies as well as to water managerscientists. Similarly to the other
occasions, topics related to habitat and hydro-hmiggical assessment under the focus of
habitat-biota relationships (INHABIT approach) wetscussed. Here, additionally, focus
was placed on presenting the results of appliedareb programs performed in Cyprus to
support the WFD implementation, covering three &jotal Quality Elements used in river
monitoring: fish, macrophytes and benthic inveragds. The workshop, organized with the
support of Prothea s.r.l. and HCMR - Institute oarMe Biological Resources & Inland
Waters (Greece), saw the participation of more tB@npeople, coming from different
Institutions (see the list of participants attacte®2d2 Deliverable).

For information on the final project conferencesgde see DI section.

4.2 Evaluation

We trust the project successfully completed thenmpéal actions and reached the expected
objectives, despite some delay in completing a &etvities, in relation to the original time
schedule. The INHABIT approach, as defined in thgget proposal, was actively put into
practice, through the collection of those additloakements necessary to implement and
complement with habitat information the assessnsgstems in use for rivers and lakes.
During workshops and dissemination events, peopl&iwg in the fields of aquatic resources
management and freshwater environment demonstkated interest in project results and
showed availability in putting into practice INHABlpproaches, accordingly with resources
and time available. INHABIT provided criteria andots able to support an enhanced
management of river and lake ecosystems by thetifjaation of uncertainty linked with
assessment methods, by increasing accuracy infidagen of ecological status and, lastly,
providing means to prove reliability of restoratioreasures. Project results were obtained
mainly through the analysis of data from a few gappic areas, in Mediterranean
environment, in the Alps and in the Po valley. Hoere INHABIT approaches seem to be
directly applicable in the whole of Italy and, &ast, in the South of Europe. Globally,
INHABIT actions seem then cost-efficient.
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DELIVERABLE PRODUCTS OF THE PROJECT
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Deliverable © Evaluation
Pd1 River basin management plansP_IRSA | 6 6 Achieved as planned
for the WFD in selected Italian| P_ISE
catchments: approaches,
methods, scale factors and
setting of measures
Pd4 Guideline and field protocols foiP_IRSA 6 6 Achieved as planned.
deriving nutrient-related
information
Pd2 Typology and reference P_IRSA 9 9 Achieved as planned, after solving some
condition criteria in selected problems. Some problems in selecting
Italian catchments: approaches, WBSs with important habitat alterations in
methods and selection of the alpine area in Piedmont. Some
investigation sites problems in finding reference stretches|in
the Po plain (Piedmont), thus a river was
added in Lombardy. Some problems with
lakes selection, successfully solved.
Pd3 Guideline and field protocols foP_ISE 9 9 Achieved as planned.
deriving hydro-morphological
and habitat information
12d5 Database of long temporal serjei2_ISE 18 | 18 | Achieved as planned.
of nitrogen concentration in
atmospheric deposition and lake
and river water
1d1 Compilation of a summary I1_IRSA |18 | 18 | Achieved as planned.
report on study areas, field sitesl1_ISE
sampling strategy, overall 11_PI
difficulties and outline of main | 11_SA
results
11d2 Compilation of a database I1 IRSA |22 | 22 | Achieved as planned.
containing biological and water 11_ISE
quality data 11 _PI
11 _SA
11d3 Compilation of a database I1 IRSA |22 | 22 | Achieved as planned.
containing hydro-morphological 11_ISE
data 11 PI
11 _SA
12d1 Report on physico-chemical and2_IRSA | 24 | 24 | Achieved as planned.
hydrological characterisation o
the study sites
12d6 Report on modelling of nitrogen 12 _ISE 24 4 chieved as planned.
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behaviour in selected

catchments
12d7 Report on statistical analysis of 12_ISE 24 | 24 | Achieved as planned.
the relation between nitrogen
concentration and species
composition
D1d1 | Report on classification result§ D1_IRSA | 24 | 24 | Achieved as planned.
in the study areas
D1d2 | Compilation of a database of | D1_ISE 24 | 24 | Achieved as planned.
monitoring data, for lakes
D1d3 | Report on modelling referencel D1_ISE 24 | 24 | Achieved as planned.
conditions
11d4 Natural and anthropogenic I1 IRSA | 26 | 26 | Achieved as planned.
variability at river sampling sites
11d5 Natural and anthropogenic 11_ISE 26 | 26 | Achieved as planned.
variability at lake sampling sites
13d1 Ecological status classification| I3_IRSA | 27 | 27 | Some delay in the analysis of river data,
and local hydro- I13_ISE (La | but results successfully got.
morphological/habitat 13_PI kes) | Important elements provided for
variability: potential effects on | I3_SA 32 | refinements of sampling strategy in lakes
effectiveness of restoration (Ri | and for refinement of reference values in
measures and criteria to vers | rivers, jointly to some indication on
overpass inconsistencies ) assessing the impact of water abstraction.
12d2 Report on uptake length 12 IRSA | 28 | 27 | Achieved as planned.
measurement and related
parameters in river study sites
D2d1 | Proceeding of the'ivorkshop | D2_IRSA | 30 | 44 | Some delay experienced in relation to the
published on-line (Report also | D2_ISE late organization of the®Inational
provided individually) D2 _PI workshop. This product was integrated
D2_SA to ‘Italian INHABIT proceedings’
collecting 15 contributions presented in
the national context and related to
INHABIT
D2d2 | Proceeding of thé2workshop | D2_IRSA | 32 | 44 | Some delay experienced in relation to the
published on-line (Report also | D2_ISE late organization of the*workshop.
provided individually) D2 _PI This product was integrated to
D2_SA ‘International INHABIT proceedings’
collecting contributions presented in the
international context and related to
INHABIT
12d3 Report on comparison of the | 12_IRSA | 30 | 30 | Achieved as planned.
nutrient retention with the
habitat and hydro-morphological
indices
12d4 Report on the relationship I2_IRSA | 30 | 45 | Some delay experienced in relatiothéo
between nutrient retention and field campaign done in March 2013,
aquatic invertebrates distribution whose data were included in this report in
and abundance, feeding order to provide a more complete
categories and ecological status scenario. Results gained are considered
classification in the study areas complete and satisfactory.
13d2 Ecological status classification| 13_ISE 30 | 45 | Some delay experienced also in relatio

and local hydro-

morphological/habitat

to the field campaign done in March

2013, whose data were included in this
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variability: proposal of new
measures to restore ecological
quality

report in order to provide a more
complete scenario. Moreover, this
product was delayed to way for the
analysis at large spatial scale. Results
achieved are considered satisfactory.

n

13d4 Guidelines on how and where | I3 IRSA | 32 | 45 | Some delay experienced in order tib w
the new set of measures should for the project final results, here
be adopted to aid the summarized in terms of guidelines.
achievement of good ecological
status by 2015

13d3 Nutrient cycling and good I3 IRSA | 33 | 45 | Some delay experienced in relatiothéo
ecological status: proposal of field campaign done in March 2013,
new measures based on local whose data were included in this report
hydro-morphological/habitat order to provide a more complete
features of aquatic environments scenario. Results gained are considere
and large scale concern complete and satisfactory.

12d8 Final report on the effects of | 12_ISE 36 | 42 | Some delay experienced, but all resulf
nitrogen pollution on lakes and achieved.
rivers and suggestions for
improvement of RBMPs

D1d4 | Report on temporal and spatial D1_ISE 36 | 45 | Some delay experienced in relation to
variability of reference new data collected which have improve
conditions, BQEs and EQRs results reliability.

D1d5 | Final report on classification | D1 _IRSA | 36 | 45 | Some delay experienced in order to
uncertainty and correlated include data collected during March 20
suggestions to improve RBMP$

Did1 Layman’s report DI_IRSA| 36| 45| Completed

DId2 | After LIFE communication plan DI IRSA 39 45 Completed
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MILESTONES OF THE PROJECT
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Milestone © Evaluation
Review of approaches and®_IRSA, 6 6 Achieved as planned.
methods used in the preparatioR_ISE,
of RBMPs P_PI,
P_SA
Review of methods and fieldP_IRSA, 6 6 Achieved as planned
protocols for deriving nutrient- P_ISE,
related information P _PI
Selection of water bodies and_IRSA, 9 9 Achieved as planned
sites for field investigation andP_ISE,
selection of methods to heP Pl
applied in the field P_SA
Workshop  for  harmonizing I1_IRSA, 9 9 Achieved as planned
approaches and field activityll_ISE,
between partners 11 PI,
11_SA
Activation of the web-site DI_IRSA 9 9 Achieved@anned.
Collation of long temporal serigd2_ISE 18 18 Achieved as planned
of nitrogen concentration ih
atmospheric deposition, lake and
river water.
Conclusion of field datall_IRSA 20 36 Some delay experienced firstly
collection to assess hydrodl ISE linked to weather constraints
morphological, chimico-physicalll_PI secondly to the delay in receiving
and biological variability 11_SA the second pre-financing. All
reference conditions and planned data collected: Milestone
degraded sites - in different water achieved.
body types.
Workshop for data analys|sll&D1_IRSA | 21 23 Achieved as planned
planning 11&D1 ISE
11&D1_PI
11&D1 SA
Selection of the model and2_ISE 24 24 Achieved as planned
statistical analysis for studying
nitrogen behaviour in study
catchments  under  different
deposition and climate change
scenarios
Demonstration of innovativell _IRSA 26 36 Some delay in relation to the late
approaches to relate habitat/lo¢cdl_ISE sampling (see above). Milestone
hydro-morphological informationI1_PI achieved.
to quality classification 11_SA
Classification of ecological statydD1l _IRSA 26 36 Some delay in order to include the
in the study areas according [t®1 ISE late collected data. A first

=
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the most updated WFD metho

091 Pl

available — Biological and hydra-D1_SA

morphological classification

classification scheme was provid
and secondly updated. Milesto
achieved.

1% Workshop on ecological statiD2 _IRSA 28 33 Postponement in relation to the

classification D2 _ISE delay of the second pre-financing.
D2 _PI Objectives reached =60 people
D2_SA participating)

Application of project D2 _IRSA 30 36 Activity largely based on the

approaches to classification ah®2_ISE organization of dedicated

measure proposal to a sample workshops. Objectives reached (e.g.

area not directly covered hy more than 150 people participating

partners globally)

2" Workshop on ecologicdlD2 IRSA 30 36 Postponement in relation to delay of

status classification D2_ISE the second pre-financing.
D2 _PI Objectives reached, with more than
D2 SA 70 people participating.

Suggestions for improvement pD1&I3 IRSA | 32 45 Delayed to fit with other activities.

RBMPs and Programmes pD1&I3_ISE Milestone achieved.

Measures as far as uncertainty| iD1&I3_PI

classification issues is concerne®1&I3_SA

provided

Proposal of measures to achiev@ _IRSA 32 45 Delayed to fit with other activities.

good ecological status based |03 _ISE Milestone achieved.

innovative approaches focusetB Pl

on the interaction between hydrol3_SA

morphology, habitat structure,

physio-chemical conditions and

biological response, for the

RBMPs under examination

Proposal of measures to suppol8 IRSA 32 45 Delayed to fit with other activities.

mitigation of nitrogen 13_ISE Milestone achieved.

contamination at the local scglé3_PI

based on innovative approache8_SA

focused on the interactign

between hydro-morphology,

habitat structure and overall

physio-chemical conditions, far

the RBMPs under examination.

Final conference presentindI|_IRSA 36 43 Delayed to fit with other activities.

project results DI_ISE The final conference reached the
DI_PI target and more than 130 people
DI_SA participated from different contexts.

Milestone achieved.
4.3 Analysis of long-term benefits

1. Environmental benefits

la Direct / quantitative environmental benefits

The foreseen environmental benefits linked with MBAT are mainly related to the
enrichment of management options of inland watelids) enhanced on the basis of habitat-
derived evidence. A range of tools and options ¢bieve more efficiently the WFD
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environmental objectives is provided by the projéet important aspect, often overlooked or
not adequately addressed within the River Basin ddament Plans, is the relationship
between habitat/hydro-morphological aspects antbdical quality elements. In Plans where
hydro-morphological aspects are evaluated, a simqgleameters or impact is usually
considered, and its effect on ecological qualityrasely weighed. The evaluation of
correspondent measures effectiveness is even mexjuent. Anyhow, when ecological
guality of water bodies is evaluated, and restonatheasures are planned, it becomes crucial
to know, assess and quantify the response of thieddcal Quality Elements (BQES) at local
and habitat scale. As well, before setting measureRiver Basin Management Plans, it
appears necessary to fill major cognitive gapshendertinent hydro-morphological/habitat
aspects and their influence on biocoenoses anagical quality. The activities carried out
within the INHABIT project allow the analysis of tho hydro-morphological and habitat
features, with special emphasis on highlighting tilationships among these features and
biological quality elements. If INHABIT outcomes liMbe picked up, fine-tuned to regional
experience and applied, a far more efficient ewadnaof ecological status, and subsequent
planning and validation of measures, can be peddrin large European areas: this can lead
to notable resources savings.

To provide a concrete example, appliance of INHABproaches in rivers would strongly
limit the occurrence of ‘false positives’ (Meditanean context) or ‘false negatives’ (Alpine
context) when assessing ecological status. Mordetail, these two circumstances can be
reduced respectively in absence and presence drvasistraction when verifying if any
observed distance from reference conditions (anod@o High status) is significant for a test
water body. In the first case (Med), this wouldutesn preventing overspending when no
restoration is needed according to the WFD (i.egiterm cost savings obtained); in the
second (mountain areas), it will unveil hidden irigadue to anthropogenic flow reduction
and therefore be used to direct management pract{te. to obtain quantitative
environmental benefits).

As an example on the lake side, INHABIT highlightbdt pressures on the littoral zone can
affect most biocoenoses, decreasing lake ecologjoality. As a consequence, adopting
measures aimed at preserving this habitat andidi®dical diversity is fundamental for
maintaining ecosystem services, supporting a higtiersity and a better ecological quality.
In short, as far as project themes are concerrmmgiiaace of INHABIT approaches can lead
to an improved environmental protection and/or ¢steffective management of aquatic
ecosystems.

In summary, some of the most relevant long termrenimnental benefits expected are:

* Optimization of monitoring activities for rivers diakes.

» Activation and /or integration of a simultaneousdlexion of habitat and biological
data.

* Optimization of restoration measures in relation the tools provided for the
evaluation of measures efficacy.

* Optimization of cost effectiveness of restoratiamgbices, in terms of ecological
status.

* ldentification of innovative measures to restoveiriand lake habitats.

» Support to quantifying river ecological flow (e4¥8) to obtain Good/High Ecological
Status, using habitat descriptors e.g. the lepotic-Icharacter of rivers, and their
relation to biological communities.
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1b

Relevance for environmentally significant issoregolicy areas

The project gives practical answers to some poartsen from the EC in the
examination of Italian River Basins plans, suchnasthods to quantify anthropogenic
pressures, methods to assess measures efficachpdeeto validate typological
systems in use, methods to assess reference omsdiéind biological values at
reference sites, approaches to improve reliabdityecological assessment methods
(see above).

In small rivers and lakes, measures aimed at radudiffuse nutrient load derived
from agriculture are important for the improvemehecological quality.

For lakes, this reduction is necessary to incréhsepotential adaptation to climate
change. In fact, a marked relationship between-tgegear meteorological variability
and lake ecological quality can be ascribed to afe¥related differences in nutrient
wash out from arable land.

Improvement of the ease of application of WFD-mlamethods, also in relation to
the softwares developed and finalized within thejgmt (CARAVAGGIOsoft and
MacrOper.ICM). More in general, the tools developathin INHABIT can be used
outside Italy (Europe and outside).

The project outlined the need for integrating thé&DVand the Habitat Directive
(92/43/CEE).

INHABIT outcomes and guidelines can support theaimg work on ecological flows
(as a component of ‘e-flows’) criteria.

INHABIT clearly demonstrated how habitat informatishould be directly used when dealing
with the assessment of ecological status in inlaater bodies. Such information is crucial
for, at least, four definite steps:

1) setting biological reference conditions and ling their apparent variability;

2) interpreting biological response to pressuresiarveiling hidden impacts;

3) support to setting adequate restoration measumes

4) make the assessment of measures effectivenessiblep by disclosing and
eliminating major confounding effects due to theatzon of habitat features.

We think the use of habitat information in suchteshshould find explicit room in normative
regulations.

2.

Long-term sustainability

a. Long-term / qualitative environmental benefits
INHABIT outcomes support sustainability in watesoarces management.
INHABIT improves the knowledge related to effectléD implementation.
INHABIT improves knowledge on cost/benefits relatéd measures efficacy
evaluation.
Significant potential on e-flows setting and ciderselection to support WFD
objectives (see above).
Potential of INHABIT approaches for managing hatinéormation.
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b. Long-term / qualitative economic benefits (e.g.glt&rm cost savings and/or
business opportunities with new technology et@jorel development, cost
reductions or revenues in other sectors)

INHABIT provided tools to significantly improve agracy of assessment systems,
thus supporting a better evaluation of ecologitatius and measures setting (i.e. cost
savings).

INHABIT provided an innovative approach and toasquantify the effects of water
abstraction in rivers, in direct relation to asgsgg&cological status. This can support a
better management and improvement of RBMPs, wittaeoced potential for efficient
resources allocation.

Especially in the Mediterranean context, INHABITpapaches in rivers have the
potential to strongly limit the occurrence of ‘falpositives’ when investigating to
discover impacted WBs (i.e. lower than High or Gammblogical status) and thus
determine long-term cost savings (see also poiatobae).

c. Long-term / qualitative social benefits (e.g. pesiteffects on employment,
health, ethnic integration, equality and other smeconomic impact etc.)

INHABIT results may determine a change in the wlag WFD implementation is
approached from the BQEs side, because of the mewpuint focusing on habitat
proposed, which is now recognised as a key aspestructuring and interpreting
biological communities. If this new viewpoint witle agreed on the large scale and
will find a collocation in European guidelines amdhormative regulations, a whole
process can be delineated, including educatiompitiga and potentially new job
positions.

d. Continuation of the project actions by the benafigior by other stakeholders
There is a strong need to perform and extend ssimilar to those developed within
the INHABIT Project, on further water body typeshig will support understanding
the complex - and frequently non-linear - relatlmps among hydrological,
morpohological and trophic pressures and biologieatrics, helping to identify and
calibrate restoration measures. INHABIT benefi@arwill look for other funding
sources to go on implementing and developing ptgeitielines.

Replicability, demonstration, transferabilitygaperation

The approach applied in INHABIT is strongly transigle to other geographic
contexts. For example, the INHABIT approach hasiseecessfully and fully applied
in Cyprus rivers jointly with the Water Developmdd¢partment (WDD) of Cyprus,
to aid a sounder assessment of ecological staingeimittent rivers.

During the execution of the project, INHABIT beradiries were careful in
considering findings and approaches used in thedean contexts (e.g. contacting
constantly other Institutes and organizations dpegain the field of WFD
implementation). The same was done at the Natiaval, and results successively
arranged to guaranteeing project demonstrabilityagplicability.

The transferability of Project results is ongoimgl&ome more details can be found in
the after life communication plan.
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4. Best Practice lessons: briefly describe the hmsictice measures used and if any

changes in the followed strategy could lead to fdssdjustment of the best practices
The background strategy of INHABT was linked to gitaneous collection of biological,
chemical and hydro-morphological / habitat dataynnderstand more about their relationships
and thus correcting monitoring actions and measa@ordingly. A huge number of
recommendations to improve monitoring activitiegfiming reference conditions, set and
validate measures has been proposed during thecpi@ various Deliverables); the easiest
way to pick them up is to refer to INHABIT Guidedis (Deliverable 13d4): ‘Guidelines on
how and where the new set of measures should hatextito aid the achievement of good
ecological status by 2015’

5. Innovation and demonstration value

Lakes - Innovative technologies developed during pinoject cover two main topics (1)
development of paelolimnological techniques to datie reference conditions for two
biological quality elements and (2) tools to assis influence of local habitat into the
quality classification of waterbodies. Demonstmativalue was mainly based on the
verification of the possibility to apply the Nat@instandards for lake monitoring and quality
assessment in the Mediterranean ecoregion and serviars, and the development of
modifications to the National standards in ordekeéep with the peculiarity of that ecoregion
and those waterbodies.

Rivers — The innovation of project results lies thee overall approach applied, which
combines directly habitat information and biologieements. In this light, habitat is finally
proposed as a crucial tool to set up more accatassification systems and interpret soundly
biological response to pressures and to restoratieasures. The highest demonstration value
is linked with the full application of INHABIT re#ts and approaches to a range of
environmental situations, which may lead in thetnesure to a possible integration of
INHABIT viewpoints in the systems officially in user WFD compliance in Italy.

6. Long term indicators of the project success

The results of the INHABIT project mainly deal withsound assessment of ecological status,
with the governance of waterbodies and with po#nimprovements to River Basin
Management Plans. Long term indicators of the ptgaccess can include the following:

* Number of new or updated quality classification moes or elements included in the
National legislation refined using results from fiveject.

* Number of WFD implementation decrees and guidelimeduding directly or
indirectly elements derived from INHABIT outcomes.

* Number of river management plans including measarekor criteria suggested by
the project, such as improvement of habitat qualitgontrol of nutrient release from
arable land.

* Number of river basin management plans explicitigluding habitat and hydro-
morphological quality assessment in areas where ABIF dissemination has
been/will be performed.

* Number of downloads of project Deliverables (in gyet).

* Number of downloads of project Guidelines (Deli®eal3d4).

* Number of downloads of the Manual: ‘Guida al rilmento e alla descrizione degli
habitat fluviali - Manuale di applicazione del métoCARAVAGGIO / Survey and
description of river habitats - Manual of the CARABGIO method’ (Annex to
Deliverable 13d2).
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* Number of downloads of software upgraded during pineject (MacrOper.ICM,
CARAVAGGIOsoft, APPs).

* Number of people globally visiting the INHABIT wedite.

* Number of new visitors of the INHABIT web site #trvisit).

* Number of new documents related to project thempmaded by INHABIT
consortium after the end of the project.

* Number of technical, scientific and policy-orienteapers produced mainly based on
INHABIT outcomes.

* Number of courses where INHABIT results, approachateria and tools will be the
basis for training.

* Number of dissemination events where INHABIT resulipproaches, criteria and
tools will be presented and/or distributed.

4.4 Dissemination issues - Group of Actions DI

INHABIT project dedicated a specific group of acsoto the Dissemination activities. This
group of actions was addressed to the diffusiothefresults, approaches and methods of the
INHABIT project.

Problems —No specific problems related to this activity, dpsome delay linked with the
overall delay in project activities (see above).

In the following table, we report the list of natad and international dissemination meetings
each partner participated/organized. Main presemstproduced are uploaded on the web
site and are attached to the present report.

This list does not include the five workshops digsd in D2 activity, but lists the final
project conference held in Milan on the 29-30 Oeta®013. The conference was focused on
explaining how the obtained results can have almente on the assessment of ecological
status, with regard, among others, to the follovilmgmes:

* INHABIT methods and approaches for aquatic halsitaracterization;

» evaluation of the variability associated to thessification and to the accuracy of the

applied methods;

* habitat aspects, also associated to the relatidwele@ water quality and water

guantity;

» biological response to habitat alterations andfication of effectiveness of measures.
Main results presented are also referred to thsilplescontribution of INHABIT project to
some of the key remarks highlighted by European @msion on the analysis of Italian
RBMPs, among these:

» characterization of reference conditions;

» HMWABSs and GEP: proposals for HMWBSs classification;

» programs of measures: verification of biologicaltmes sensitivity to different causes

of anthropic pressures;

» evaluation of specific anthropic impacts.
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The event has been dedicated to provide usefurnrgton not only to technical water
resources operators but also to land managemertersif people involved in RBMPs
formulation or operating on the field for monitagiactivities.
This two-days conference was successful, with rntiweia 130 people participating, including
MATTM (ltalian Ministry of the Environment and Pumsttion of Land and Sea), JRC, Po
catchment authority, Environment Protection Agesgcietc. (see the list of participants
attached to Deliverable D2d1).

2d

Date Place Dissemination meetings teams involve

24- . CISBA meeting ‘Evaluation of lacustrine environnmerftate

25/03/2010 | M1 UT) | o the art after 10yrs of WFD? CNR-ISE

26- XX SITE Congress. Presentation on relevance of thgio

Rome (IT) |and hydromorphology in nutrient retention, partfABIT | CNR-IRSA

30/09/2010 o
activities

03/11/2010 | Como (IT) Ph(_:l the_S|s presentation on INHABIT Project yar) — CNR-ISE
University of Insubria
Congress "For the future of Lake Trasimeno" Preggmt on

i Castiglione |ecological status and reference conditions indtalakes, i

1-2/12/2010 del Lago (IT) includes references to INHABIT results for lakeBARPA CNR-ISE
Umbria

26- : First LHS results on Italian lakes. The contribotaf the

27/01/2011 | M2 (OE) | \\HABIT project to CEN commitee CNR-ISE
Seminar'Sampling activity on macroinvertebrate of

14/02/2011 | Sassari (IT)| SOM€ Sardlnlarll artificial lakes: organization, readd | -\ |sE
critical aspects'includes the experience of INHABIT
project — Sassari University

30/03/2011 | Bari (IT) Presentation of the LIFE+ INBIA project to ARPA Pugliaj] CNR-IRSA

3-6/10/2011| Palermo (IT, )_(XI SITE Congress. Presgntatlon of Llfe-INHABIT fFeot: CNR-ISE
first results on lake macroinvertebrates duringESdongress

09/06/2011 | Rome (IT) Pre.sentatlon of the contribution of the LIFE+ INHHB \ARPA
project to the ltalian assessment system on ma@debrates Piemonte

31/08/2011 | Tovel (IT) Presentation of INHABIT project to university sards in a CNR-IRSA
Summer school on macroinvertebrates

9/11/2011 Como(IT) Phq the§|s presentation on INHABIT Project (&ear) — CNR-ISE
University of Insubria

27- Peterborough I . :

29/02/2011 | (UK) The contribution of the INHABIT project to CEN contee | CNR-ISE

19/03/2012 | Viterbo (IT) Phq the§|s presen'tatlon on INHABIT Project year) — CN'R-IR.SA -
University of Tuscia UniTuscia

25/05/2012 | Brescia (IT) Presentation of INHA_BIT project at 20th annlv_ersaf)LIFE CNR-IRSA
Programme celebration at University of Brescia

05/06/2012 | Milan (IT) Presenta_tlon of INI—_|A_BIT project at Open day LIFE- CNR-IRSA
Lombardia at Municipality of Milan
Presentation of the importance of habitat features

12- . ; . CNR-IRSA,

Evora (PT) |ecological status assessment in the Mediterrarmean a

14/09/2012 . . . Prothea
including reference to INHABIT project
Presentation of INHABIT results and concepts imarse for CNR-IRSA

2-3/10/2012| Milan (IT) | University students dedicated to acquire the kegets of Prothea '

hydro-morphology and habitat evaluation in relatiothe

Life

\z\im;i;ﬁ
\ g
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WED. Title of the Event ‘Introduzione al metodo
CARAVAGGIO’

classification of HMWB

15- Peterborough I . .

16/11/2012 | (UK) The contribution of the INHABIT project to CEN contiee | CNR-ISE
Presentation of INHABIT results to ECOMONDO 2012 -

09/11/2012 | Rimini (IT) | XVI International Trade Fair of Material & EnergyeBovery | CNR-IRSA
and Sustainable Development

10/12/2012 | Sassari (IT))] WFD seminar — Sassari Usitye CNR-ISE

. Presentazione tesi di dottorato sul progetto INHRBI CNR-IRSA —

27/02/2013 | Viterbo (IT) anno) — Universita della Tuscia UniTuscia
Workshop for presentation results and methods INHAB i

31/03/2013 | Bologna (IT Project to Italian Agencies for Environment Proi@tt CNR-ISE

Alessandria DISIT - University of Eastern Piedmont - The cléissition

21/05/2013 (T) of the ecological status of the lake environmefike project | CNR-ISE
INHABIT
XXIII Congresso SItE — Presentation of the postésd del

16- s S L CNR-IRSA,

Ancona suolo e comunita macrobentonica in fiumi meditezrann

18/09/2013 . . . . . Prothea
semplice approccio per monitoraggi a scala didfatt

29- . . :

30/10/2013 Milan (IT) Final project Conference All

14/11/2013 | Mestre (IT) Presentation of the INHABIT approach in relatiorthie CNR-IRSA

4.4.1 Dissemination: overview per activity

DI_IRSA 1, DI_IRSA2 and DI_IRSA3
In addition to the participation/organization ofetllissemination events above listed, the
dissemination activity specifically done by the jead coordinator includes the following.
. The definition (and continuous upgrading) of a maillists of relevant organisations to
whom communicate project results (see annex ovaelestakeholders).
. The construction of the project web siteww.life-inhabit.if)y which was constantly
updated and used to disseminate project outputshvias also been used for real-time
communication of publioffers for collaboration (scholarship and research grant) for
providing support to INHABIT activities.
. CNR-IRSA activated a PhD position in collaboratisith Universita della Tuscia with
the title “Variabilita degli habitat e comunita nmabentoniche in sistemi fluviali della
Sardegna.Habitat variability and macroinvertebrate communitySardinian rivery’.
Dottorato in ecologia e gestione delle risorsedgahe - XXVI Ciclo.
. Four differentdegree thesesvere carried out at CNR-IRSA in relation to INHABI
activities. i) ‘Ritenzione di nutrienti in corsi @aqua di Piemonte e Sardegna lungo un
gradiente di alterazione morfologica’(Nutrient rgten in streams of Sardinia and
Piedmont along a gradient of hydro-morphologicaérakion”. Laurea Magistrale in
Biodiversita ed Evoluzione Biologica. AA 2010-201i). ‘Risposta delle comunita di
macroinvertebrati bentonici alle alterazioni di habindotte dalla presenza di manufatti
nei fiumi della Sardegna (Response of aquatic teteates to habitat alteration due to
the presence of artificial structures in Sardiniewers). Laurea Magistrale in
Biodiversita ed Evoluzione Biologica’. AA 2011-2Q1%i) ‘Implementazione della
direttiva 2000/60/EC: validazione dei siti di rif@ento in diverse regioni italiane e
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problematiche legate alla tipizzazione di corpiiddnin area mediterranea’(WFD
implementation: reference sites validation in ddéfe Italian regions and typological
problems for rivers in the Mediterranean area).reauMagistrale in Biodiversita ed
Evoluzione Biologica. AA 2011-2012. iv) ‘Analisi lie caratteristiche ambientali e
delle pressioni che influenzano le comunita maanaty@che nei fiumi della Sardegna’
(Analysis of environmental features and pressumma@ on benthic communities in
Sardinian rivers). Universita degli Studi di Milanlcaurea Magistrale in Scienze della
Natura. AA 2011-2012.

The dissemination of the web site address by e-moaih large number of Italian
institutions working for the WFD implementation rfil sent on May 2011, see the
Annex ‘Relevant stakeholders’, and other successinails).

The dissemination of the web site address by e-maian international level. In
addition, up to now, the project web address haenbdivulgated by direct
communication (e.g. at courses, training and mgs}in

International dissemination, mainly by informal tacts with some non-Italian
institutions (e.g. UK EA, CEMAGREF, Ministry of tHenvironment of a few European
MS), for information exchange on selected projsstes.

The preparation adissemination materialdistributed during public events (mouse-pad
with INHABIT subjects, pencils and pens with LIFEhda INHABIT logos, paper
notebooks with INHABIT subjects). Some examplegho$ material are included for
the Commission.

The preparation of a projeatll-up (here attached in pdf) that was exposed to allipub
INHABIT events.

The preparation of &otice board, regularly exposed outside project coordinator’s
institute. An additional notice board was prepaaad exposed inside the institute.

The preparation of somgcientific publications, involving project partners, presently
sent and subjected to acceptance/review process.

Action DI_ISE; DI_PI and DI_SA
As far as Dissemination activities expected frohpattners, the following are listed:

The preparatiof Notice boardsdescribing the project — with the LIFE logo inohad
— have regarded all beneficiaries and these haee bkeected at the location of the
Institutes, at strategic places accessible andleigo the publicAll partners have
contributed with documents they want to share éwtieb site.

All partners gave their contribution in highlighginpeople to whom address mails
concerning project results.

All partners actively divulgated projects resultgithin their lists of contacts and
internally within their Institutes, according tori@as themes and circumstances.
CNR-ISE activated a PhD position with the title {lizzo dei macroinvertebrati come
indicatori di qualitd ecologica ai sensi della @ik Comunitaria 2000/60/CE”
(“Macroinvertebrates as indicators of ecological algy according to WFD
2000/60/EC"), Dottorato di Ricerca in Scienze Anmbadi - XXV Ciclo.

CNR-ISE prepared and exposed a notice board in exdchhe studied lakes,
summarizing the activities carried out within INHABfor that lake (annexed).

Assessing the effectiveness of dissemination reldt® web site
To assess the effectiveness of the disseminatiatedeto the web site, as stated in the
proposal (M IRSA_1), we evaluated:
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- the number of people visiting the web site;

- number of downloads related to Deliverables upldade

- number of downloads related to presentations fioerlist of dissemination meetings.
Results of this checking are reported hereafteth stiatistics updated to th& 8downloads)
and 13" (visits) of January 2014.

The INHABIT web site consists of more than 300 (Eaglish and Italian) pages. The total
number of visitors to the web site recorded (Googhalytics and URLmetriche - urlm.it)
since 30/09/2010, date of activation, to 12/01/213148.409. 11.039 are new visitors, and the
remaining are returning visitors, with a total nienlof pages visited amounted to 72.883,
with an average from 4 (whole period) to 7 (last8nths) pages per visitor. There is a
consistent base of returning visitors, who enterdite periodically, presumably to check for
updates. On the base of geographical area, thetr@simost interested in the project are
those of southern Europe (16.465 visits); Italplsiously (most documents for download in
Italian) the largest user base with 15.969 vid&{%).

Figure 18. Graphic rendering of geographical disition of visitors in southern Europe and
Italy. Darker the blue, higher the number of visits

l'q
w’\."!

O

In Italy, the regions where the institutions invadvin the project are based (Lombardy 25%,
Piedmont 7% and Sardinia 4%), or with the gregiestence of environment and government
agencies, research institutes and universitigs Rome 13%), constitute the most involved
user bases. However, it is worth noting how pedmlm all Italian regions, from the Alps to
Sicily, visited the web site, covering in a quitentogeneous way the whole territory. The
number of visits has increased after the initiahths, reaching a weekly average that exceeds
100 visits excepting for the Italian holiday pesd@ummer and year-end). The peaks of visits
correspond to significant INHABIT events; for exdmphe MacrOper.ICM software release
in June 2011 (peak of 246 visits) and INHABIT naabworkshops (in particular, the final
conference in October 2013, with a peak of 2653)isi
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Figure 19. Number of visitors on week base; theydistinguished between italian or english
language and between new or returning visitors.

® Visite it @ en-us
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Altogether, INHABIT documents uploaded on the webstounted more than 33.000
downloads during INHABIT lifespan i.e. single vis usually download more than one
document. The most downloaded category is thatrofept Deliverables, with > 15.000
downloads. Out of these, about 4.000 were for tHdedverables: ‘Guideline and field
protocols for deriving hydro-morphological and Hhabi information’, ‘River basin
management plans for the WFD in selected Italiashraents: approaches, methods, scale
factors and setting of measures’ and ‘Guideline &eldl protocols for deriving nutrient-
related information in rivers’. This emphasizes ittg@ortance of INHABIT in promoting the
distribution of most updated methods and technidaeshe implementation of the WFD in
rivers and lakes. Statistics on the latest Delibles incorporating most project results and
guidelines and finalized in 2013, will be evaluated?014. The interest for project results is
also attested by the downloads of workshops pemtations, with nearly 6.000 downloads.
Information on datasets built and used in INHABI&irged good attention, with > 2.500
downloads of related Deliverables. As a remarkabjgect, we must note that even the simple
location of INHABIT sampling sites (even if posted the website only in October 2013) got
~ 300 downloads for the three kmz files, in a coupilanonths; this presumably attests a
strong interest of local authorities and personmetking on freshwater ecosystems for
integrating INHABIT results and data to alreadystixig information.

In general all partners have:

» used the LIFE logo on documents and durable goodsrding to Common Provisions
rules. Thus the LFE logo was used in Deliverabled associated products (e.g.
CARAVAGGIO Manual), presentations related to INHABIproject, Software
finalized and distributed within INHABIT, project el site, durable equipment
acquired for INHABIT, project notice boards, prdjéeaflets, project roll-up, project
dissemination material (mousepad, pen, pencils sete. below and see the attached
material on DVD) project posters, project workshapsd final conference program. In
all public conference and workshop of the INHABITojct the LIFE flag was
exposed.

* Audio-visual products (if relevant): videos weret monsidered relevant for project
purposes.
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A lot of photographs were taken during project tigration. A subset of these photos
is attached on DVD. If further images are needed oae provide according to
Commission requirements.

* One hand book was prepared, printed and distribagguhrt of 13 activities;

* Press cuttings were not delivered, also because whRHABIT event was organized
we were able to reach (and in some cases evena®®rfhe capacity of the rooms
selected for such public event. We will anyway prepand distribute a press cutting
with the CNR office preposed, when all the reswitsbe given to the Commission.

* The following web pages make reference to INHABIDject and/or to workshops

and public events organized from INHABIT project

http://www.wise-rtd.info/en/info/local-hydro-morplumy-habitat-and-rbmps-new-
measures-improve-ecological-quality-south
http://chidiacquaferisce.blogspot.it/2013/10/comeedinale-di-presentazione-dei.html
http://www.minambiente.it/sites/default/files/arciw/allegati/life/life_progetto_inhabi
t_convegno29102013 scheda_pre_registrazione.pdf

www.cirf.org/

4.4.2 Layman's report

Done and attached to the present Report (in pdhandi copy). In particular, as pdf file, 2
different version are provided one with high ane erth low resolution.

4.4.3 After-LIFE Communication plan
Done and attached to the present Report




