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Executive Summary 
a) project objectives 

The project was implemented in Venice Lagoon, in the priority habitat no. 1150* (Coastal 

lagoons) that covers about 3,660 ha in the northern basin (SCI IT3250031). Seagrass meadows 

play a crucial role for the habitat preservation, since they support numerous biological 

communities and increase the stability of the tidal flats. In the last decades, seagrass meadows 

have strongly receded in Venice Lagoon and, more generally, in the Mediterranean Sea, as a 

consequence of anthropogenic activities. Regulations, adopted in last decades, have strongly 

limited the sources of pressure, by reducing the nutrient inflow from the watershed (“Ronchi 

Costa” Decree, 28 April 1998) and regulating clam harvesting (Province of Venice, 1999). 

However, where hydrodynamic circulation is limited, as in the case of the inner areas of the 

lagoons, seagrasses are prevented to recolonize shallow bottoms naturally (or long time is 

needed).  

The project set the following objectives: 

1.Restoring and consolidating water habitat no.1150* by transplanting submerged seagrasses; 

2.Contributing to achieve a good ecological status of transitional water bodies and 

demonstrating the effectiveness of the proposed actions to pursue the objectives set in the 

FWD (2000/60/EC art. 4); 

3.Quantifying and highlighting the value of ecosystem services provided by the lagoon 

environment, and particularly by the angiosperm meadows in habitats no. 1150*. 

During the first two years (2014-2015), small transplantations of submerged marine 

angiosperms were carried out on a large-scale. The aim was not to make extended 

transplantations but to trigger and support the natural re-colonization processes by widespread 

small transplantation points. Fishermen’s direct intervention transplanted seeds and rhizomes 

and the natural reproduction capacity triggered a complete re-colonization of the study areas. 

The technical procedures were characterized by low efforts and costs. Preliminary 

investigations precisely identified implantation sites, where sods of ca. 30-cm in diameter were 

transplanted. It was expected that angiosperm populations will merge within 2-3 years, in 

accordance with the transplantation and the reproductive periods. Seed and rhizome dispersion 

started in autumn 2014 and continued until the project end. Transplantations and dispersion 

were mainly made by local fishermen, hunters and people associated with the project partner 

Laguna Venexiana ONLUS, who were specifically trained in the framework of the project 

(hereafter called operators). Their activity was constantly assisted by the project scientific 

partners (DAIS-UNIVE and ISPRA) on license of PROVV OOPP who, in some cases, 

contributed directly also to the seagrass transplantations. In this way, the project raised both 

local population’s and stakeholders’ awareness of the need for preserving the lagoon 

environment.  

Expected results of seagrass recolonization were: 

- 1st year: 3,500 m2 of very sparse plant cover (only transplanted sods and rhizome grafts); 

- 2nd year: 3,500 m2 with ca. 20% plant cover and new growing points in an area of ca. 14 ha; 

- 4rd year: 3,500 m2 with ca. 80% plant cover and new growing points in an area of 140 ha; 

- 10rd year: 25-30% of the intervention area colonized by plants at different levels of growth. 

On small/mid-term, the seagrass meadows will form an ecological network with positive effects 

on the entire SIC (SCI = Site of Community Importance). The biodiversity of Habitat 1150* 

will increase thanks to the re-colonization of autochthonous species with high ecological value.  

Transplantation activities were flanked by close environmental monitoring surveys, in order to 

test the effectiveness of the proposed actions and system. In addition, also the ecologic quality 

of waters, sediments and biologic communities (macrophyte, benthic and fish fauna) were 

considered. Another action quantified the ecosystem services provided by the restored habitat. 
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The project included dissemination activities addressing both the general public and specific 

target groups. 

 

b) key deliverables 

In the first months, 3 methodological protocols were delivered, providing detailed descriptions 

of seagrass transplantation techniques (actions C1 and C2) and the procedures to monitor both 

seagrass growth (action D1) and ecological conditions (action D2). In the meanwhile, also a 

vademecum, to be used in field, by operators was printed (action A3). It contains the keys to 

recognize the seagrass species and the techniques to carry out plant transplantation and 

dispersion. Agreements with fish farmers were signed to formalize the sod collection (action 

A2).  

Reports describing the progress for the actions C1, C2, D1, D2, D3, F2 were produced with 

regular frequencies according to the project proposal (Table 1). Beyond the deliverables for 

dissemination (E1, E2) included in Table 1 (i.e. brochures of project presentation, videos), more 

informative materials were produced for a better understanding and spread of the project (i.e. 

brochures and gadgets for kids). The project dissemination was improved with 4 short videos 

(the short videos are also edited in a 8-minute long video) which illustrated specific activities 

and the final achievements. The Guidebook to Habitat restoration and the ISPRA’s notebook, 

both including final results, were issued regularly. Some scientific papers are also available. 

Visit the website www.lifeseresto.eu to download the cited material and see the videos and 

pictures. 

 

c) outputs,  

The transplantation activities have been successful in 31 out of 35 stations. The results were 

very different with a luxury growth in some sites, which now are completely, or almost 

completely covered by seagrasses, and negative in areas particularly affected by river inputs 

where all the transplantation activities failed. 

Considering each intervention area (10x10 m = 100m2), the average seagrass cover at the 

project end was 74%, without significant differences between the 1styear (transplantations 

carried out in 17 sites in 2014) and 2nd-year (transplantations carried out in 18 sites in 2015) 

sites. The rapid growth of the 2ndyear was due to the better choice of site position, made on the 

basis of the 1styear results. 

After the 1styear monitoring, rhizome merged with sods and it was not possible to distinguish 

them. For this reason, the final results of rhizome dispersion are included in sod rooting, with 

the following achievements at project end (spring 2018): 

• On average, sod diameters increased from the initial 30 cm to almost 300 cmor more 

(when it was possible to measure them). 

• In 22 sites the cover reached 100%. 

• In sites 7, 25, 29, 31, the cover was comprised between 10% and 80%. 

• In sites 4, 6, 23, 32, 34 the cover was negligible (<10%), but in the following years some 

improvement can be expected. 

• In site 8, after a total cover observed at the 2nd year, the seagrass meadows declined and 

at present the cover is negligible, but we expect a new recolonization. 

• The sites directly affected by river inputs were less successful: sites 1, 2, 5, 6 had no 

survival of sods. 

Considering the colonization in the entire Northern basin (36 km2), seagrasses are now covering 

ca. 10 km2 with seagrass patches at different density accounting for ca. 4 km2 of continuous 

prairie, far beyond the expected result after 4 years (1.4 km2). 

At the project end, the macrophyte assemblages clearly displayed a significant improvement 

compared to initial conditions; the MaQI (Macrophyte Quality Index), in fact, classified 28 sites 

http://www.lifeseresto.eu/
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in “good” or “high” ecological status (before transplantations, all 35 sites were in “moderate” 

or “poor” ecological status). MaQI was calculated using seagrass cover outside transplantation 

sites (10 x 10 m) and its improvement was related to both seagrass cover increase and the 

finding of a higher number of sensitive seaweed species. In the case of the fauna, the index 

response increased slower, but some important signals were recorded for both fish and benthic 

fauna.  

The environment monitoring allowed to identify four groups of sites with different features: 

- eutrophic sites influenced by fresh water inputs, with lower annual mean salinity and higher 

nutrient concentrations in water and sediments which were unsuitable for seagrass rooting; 

- sites characterized by lower sedimentation rates and low nutrient concentrations were quickly 

colonized thanks to both transplanted sods and rhizomes and the natural seed dispersion; 

- sites similar to the previous but with different sediment features (higher density); 

- sites with intermediate abiotic features showed seagrass rooting with different growth rates. 

The progress of the activities followed the scheduled plan of milestone (Table 2). The project 

objectives have been achieved without affecting the budget or requiring amendments. 

d) paragraph summarising each chapter of the main report. 

In “Introduction”, the project objectives and background are described. Seagrass meadows, 

being perennial plants, stabilize the seabed and prevent sediment resuspension, creating a stable 

habitat, where several benthic and fish species can find shelter and both migratory and non-

migratory birds can find food. The most direct influence will be on fish species that are 

generally associated with seagrass meadows but also on three species of conservation interest 

that, even if not directly associated with seagrass meadows, are expected to benefit from the 

improvement of the ecological quality of water bodies (sensu WFD 2000/60/EC). Further 

expected results are: CO2 sequestration, the reduction of erosion processes, sedimentation rates 

and water turbidity and the increase of fish fauna for commercial purposes. 

A detailed description of each action is reported in “Technical part”. 

The principal goal of action A1, implemented by DAIS-UNIVE with the close cooperation of 

all partners, was the identification of the 35 intervention sites for the transplantation of 

angiosperm sods and rhizomes. The site identification was conducted in two phases to better 

guarantee the project successfulness (in 2014, 17 sites were identified according to the project 

plan; in 2015, the remaining 18 sites were chosen taking into account the results of the 1st year 

within action D1).  

The action A2, allowed to establish the contacts and organize the entrance in the fish farms for 

sod extraction in donor sites. Seagrass sods were furnished for the whole project duration.  

The action A3, implemented by LV, aimed at the training of citizens (mainly fishermen or 

hunters) for the transplantation activities. 40 operators were identified through a tender 

selection and a training course (8 hours of frontal lectures about identification and ecology of 

the plants, and relative legislations and 1 in field lesson). 

The action C1was the key-activity of the first two years of the project’s intervention, as it 

foresaw the sod-bearing plant extraction and transplantation. Responsible for the sod 

transplantation was the partner LV, which coordinated the activities in collaboration with the 

CB. ISPRA team gave its contribution in the 1stpreliminary phase and mainly during the 2ndyear 

of in situ activities. The main intervention was carried out by the operators trained in action A3. 

It included transplantations of sods in 17 sites during spring 2014 and in 18 sites during spring 

2015. Some sod integrations were carried out during fall-winter period in the sites where the 

sod rooting was not satisfactory. The experience developed during the first two years, 

completely different in terms of meteorology (2014 very rainy, 2015 with low rainfalls and high 

temperatures) and the wide area characterized by different hydrodynamic conditions 

highlighted the need to modify the operative transplantation protocol. In this choked area, 
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differently than in the open southern lagoon, it was observed that low temperatures and the 

almost absence of fast growing macroalgae during autumn and winter favor angiosperm 

rooting, especially rhizome growth and spreading. Indeed, transplantations carried out during 

the cold seasons were more successful than those performed during spring.  

The actions A1, A2, A3 and C1 ended in the first two years and their achievements fulfilled the 

general project objectives providing the foreseen results, without any increase of the budget. 

The action C2, whose responsible was the CB, included two different kinds of interventions: 

i) the placing of fences composed of bundles of sticks and branches (local vegetation) to protect 

transplanted specimens before the transplantation activities, ii) the dispersion of rhizomes and 

seeds to support the plant development, carried out mainly by the operators associated with the 

partner LV. PROVV OOPP furnished cartography to facilitate operators’ activities in field. The 

activity related to fence production and placing was closed in 2015 achieving the expected 

results. Rhizome dispersion started after sod transplantations. The overall number of 

transplanted rhizomes was65711: 51260 by LV’s operators and 14451 by DAIS-UNIVE staff. 

Adding the rhizomes contained in the sods, that were transplanted in 2014 and 2015 (action 

C1), it can be estimated a total number of approx. 75161, without the sod integrations carried 

out in fall-winter 2014-2015. DAIS-UNIVE carried out rhizome dispersions to have 

comparable growth results in all areas and to estimate their growth rate. The indicators used to 

measure the success of rooting are provided in action D1. 

The action D1 (responsible DAIS-UNIVE) aimed at the monitoring of seagrass rooting and 

spreading. The assessment was performed on both sod-bearing plants (action C1) and rhizomes 

(action C2) by measuring the survival of transplanted specimens, the percentage of rhizome 

rooting and the assessment of sod number and diameter per each transplanted species. After a 

couple of years, patches formed by sods, rhizomes and seed spreading merged and the main 

parameter used to assess colonization rates was the per cent cover. The seagrass monitoring 

continued in all 35 intervention sites with quarterly frequency until the project’s end. Seagrass 

cover was 100% in 22 sites (each intervention site is 10x10 m), intermediate in 6 sites, 

unsuccessful in 4 sites, with a discrete progress in the remaining 4 sites. Considering also the 

growth outside the sites, that was triggered by rhizome transplantations and the natural seed 

dispersion, a surface of ca.10 km2 was colonized by patches of seagrasses at different density 

accounting for ca. 4 km2of continuous prairies. This surface represents 11% of the entire 

intervention area in the northern basin exceeding expected results (expected result after 4 years 

was 1.4 km2). At the moment the main threat is represented by meteorological conditions, but 

in the absence of anthropogenic impacts, it was observed that the rhizomes survive after every 

unfavorable season and plants bloom when conditions are again optimal. 

The partner ISPRA was responsible for the action D2 that included monitoring activities aimed 

at a) evaluating the improvement of the biodiversity increase and the ecological status in the 

project area and b) providing information to support the analysis of the success in seagrass 

transplantation by assessing the correlation between rooting/not-rooting plants and the 

environmental parameters. ISPRA and DAIS cooperated for the improvement of the action and 

a common database was compiled. The abiotic monitoring activities started in April 2014 and 

lasted until December 2017.The ecological quality assessment was carried out by applying 

ecological indices developed in the framework of the WFD 2000/60/EC. Macrophyte quality 

(MaQI) was sampled in all the 35 sites, while benthic (M-AMBI) and fish fauna (HFBI) in 8 

sites, representative of the intervention area. At project end, macrophyte assemblages displayed 

a significant improvement and some signals were recorded for fish fauna. Benthic fauna seems 

to be the most slowly community in the recovery process. Considering the 8 intensively 

monitored sites MaQI assessed 7 of them in “good” or “high” ecological status, HFBI 4 and M-

AMBI 3. On the whole, until April 2018, according to MaQI, 28 out of 35 sites are in “good” 
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or “high” ecological status. Although important, plant cover is still too limited to allow a 

complete functional restoration of fauna, but a good progress has been recorded. 

The actions C2, D1 and D2 lasted until project’s end fulfilling the general objectives set in the 

proposal, without any budget increase. The results obtained from actions D1 and D2 represent 

the indicators to measure the success of the concrete actions C1 and C2 and to verify the habitat 

improvement. These results supported the validation of the plant growth model and the 

assessment and quantification of the ecosystem services (action D3). 

The partner ISPRA was responsible for the action D3, that aimed at the assessment and 

quantification of ecosystem services related to seagrass beds and to the habitat 1150*.Data 

collected in action D2 have been used to assess ecosystem services related to biodiversity 

(“regulating and maintenance services”) and to commercial species abundance (“provisioning” 

services related).In addition, although not foreseen in the proposal, questionnaires were 

delivered to local hunters (amateurs) and fishermen (amateurs, professionals). 

LV was the responsible of the action E1 for the presentation of the objectives and the results 

to the general public and stakeholders through the organization of events aiming at raising the 

citizen awareness on the project interventions and the environmental safeguard. The action was 

carried out together with DAIS-UNIVE and ISPRA. PROVV OOPP, even if not directly 

involved in the action, organized a couple of events, participated to project conference 

presentation and supported the dissemination activities of project informative materials. 

DAIS-UNIVE was the responsible of the action E2 to spread the results to local stakeholders, 

local authorities, technicians, national and international researchers, university students, 

member of associations and people working in the lagoon on the project interventions and allow 

to repeat the project in other geographical areas.  

DAIS-UNIVE, being the CB, was the responsible of action F1, managing and monitoring the 

project.  

The action F2 (responsible DAIS), aimed at creating a national and international network to 

improve project’s data dissemination and to share information. All partners participate to 

dissemination and networking activities. One of the main achievement of this action was the 

subscription of two networking agreements with LIFE Ghost (LIFE12 BIO/IT/000556) and 

LIFE VIMINE (LIFE12 NAT/IT/001122). Other opportunities to establish new networking 

nets arose during national and international events, in which the partners participated. 

The actions E1, E2, F1 and F2 lasted until the project’s end. Their achievements fulfilled the 

general objectives set in the proposal, without any increase of the budget and with the 

organization of more events than the ones set in the proposal. Some activities will continue after 

project end thanks to partner dissemination activities and to the networking contacts. 
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Table 1 - Deliverables according to proposal, organized by project action. The deadline and when sent to the 

European Commission (EC), Unit ENV.E.3 are listed. 
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Table 2 - Milestones according to proposal, organized by project action. The deadline and when completed are 

reported together with some small comments. 
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Introduction  
a) Overall and specific objectives 

Seagrass meadows play a crucial role for the habitat preservation; they are ecosystem engineers 

because their rhizomes and roots stabilize the seabed and prevent sediment resuspension 

favoring sedimentation processes. In such stable habitat, several benthic and fish species can 

find shelter and birds can find food. In the last decades, seagrass meadows strongly receded in 

Venice Lagoon, as a consequence of anthropogenic activities.In 2011, the seagrass cover, in the 

northern part of the lagoon, was negligible (Sfriso et al., 2012) due to: a) eutrophication 

phenomena, b) illegal clam fishing with highly impactful dredging systems, c) tidal flat erosion 

by boats and e) water pollution due to urban and agricultural discharges. Recent regulations 

have strongly limited some of the most important pressures, by reducing the nutrient inflow 

from the mainland (“Ronchi Costa” Decree, 28 April 1998) and regulating clam harvesting 

(Province of Venice, 1999) and the environment at the beginning of the project was suitable to 

be recolonized by seagrasses. The project set the following objectives: 

1.  To restore and consolidate water habitat no. 1150* by the transplanting of aquatic plants; 

2. To achieve a good ecological status demonstrating the effectiveness of the proposed actions 

to pursue the objectives set in the FWD 2000/60/EC, art. 4; 

3.To quantify and highlight the value of the ecosystem services provided by the lagoon 

environment, and particularly by the angiosperm meadows in habitats no. 1150*. 

 

b) involved sites 

The project was implemented in Venice Lagoon, in the priority habitat no. 1150* (Coastal 

lagoons) included in the SCI-IT3250031 and in the SPA- IT3250046. 

 

c)  targeted habitat types and species  

The target habitat is 1150*, coastal lagoons. Moreover, other 6 habitats are present in the SCI-

IT3250031, where 60 bird species (Annex I in the Bird Dir. 79/409/EEC), 2 amphibian species, 

3 fish species and 1 plant species (Annex II in the Habitat Dir. 92/43/EEC) live.  By favoring 

the plant recolonization, the most direct influence will be on fish species. Target fish species 

(table 15)are: a) species assessed higher than Least Concern and species Data Deficient 

generally associated with seagrass meadows according to the IUCN Mediterranean Red List of 

marine fish (Abdul Malak et al., 2011); b) species typically associated with Zostera meadows 

regardless of their IUCN assessment; c) species of conservation interest, that, even if not 

directly associated with seagrass meadows, are expected to benefit from the improvement of 

the ecological quality of water bodies (sensu WFD 2000/60/EC).  

 

d)  Main conservation issues being targeted (including threats)  

Adverse meteorological conditions with high rainfall concentrated in short periods or high 

summer temperatures can hamper plant rooting or plant spread. 

 

e) Socio-economic context 

The intervention area is mainly exploited for fishing and recreational activities, above all in 

summer months. Most of professional fishermen and naval traffic are mainly concentrated in 

other lagoon zones (central and southern), but also in this area the anthropogenic activities are 

important. In recent years, several touristic activities are increasing aiming at discovering the 

cultural and natural heritage of the northern lagoon, so the ecological restoration promoted by 

LIFE SeResto is expected to favour the improvement of the socio-economic context. 
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f) f) Expected longer term results 

10 years after transplantation actions: 25-30% of the intervention area colonized by aquatic 

plants at varying levels of development. The 70% of project area is expected to achieve an 

excellent (A) conservation status. Target fish species are expected in the long term to reach 

abundant densities which are comparable with those recorded in confined pristine habitats.  



 12 

Technical part 

a.1 Technical progress, per task 

Action A1 – Identification of donor and transplantation sites. 

Localizzazione siti di prelievo e di impianto. 

Scheduled start Scheduled end Actual start Actual end 

January1st, 2014 April 30th, 2014 February 1st, 2014 
April 5th, 2014, 1st year 

April 30th, 2015 overall action 

ACTION ENDED 

The activity concerning the precise location of transplantation sites was carried out by the CB 

(DAIS-UNIVE) with the close cooperation of all partners. This activity required literature 

research (DAIS-UNIVE; ISPRA), in situ inspections (DAIS-UNIVE; ISPRA; LV), the good 

knowledge of the intervention area (LV) and cartography expertise (ISPRA; PROVV OOPP). 

Although in the proposal the action was described only for the 1st year (ending April 2014), the 

actual project success is strictly related to the change that allowed the identification of the 

second group of sites after the experience carried out during the 1st year of intervention.  

Thanks to the data collected during previous monitoring projects (DAIS-ISPRA, 2010; Moveco 

2011) and in situ inspections, in February-April 2014, 17 sites were identified according to the 

proposal’s milestones. Among those sites, 8 stations, representative of the entire intervention 

area, were selected to carry out monthly/quarterly physico-chemical samplings and 

annual/twice a year biological monitoring (Figure 1, Table 3). 

During the 2nd year (from February to April 2015), the remaining 18 sites were identified 

according to the following criteria: 

- the sites were concentrated in the areas showing suitable conditions for seagrass growth; 

- the unsuccessful areas were avoided; 

- the zones with a natural recruitment were avoided as well, because the human intervention 

was no longer necessary to increase seagrass bed expansion; 

- the choice was shared with the operators, due to their deep knowledge of the lagoon, during 

a meeting at LV headquarters on February 3rd, 2015 and during in situ inspections. 

That choice was favoured thanks to the data and observations carried out in the 1st group of 

sites (see action D1). The precise location of the sites is reported in Table 3 and in Figure 1.  

A first map with geo-referenced sites was prepared and presented to the operators during the 

second lesson of the course on April 5th, 2014 (action A3). The definitive map was prepared in 

April 2015 and improved in August 2015. It includes all 35 sites and it is plotted on the aero-

photogrammetry of 2014 (Figure 1).  

The achievements of action A1 fulfilled the general objectives of the project and furnished the 

foreseen results, without any budget increase. No particular indicators must be used because 

the main objectives of this action was the data in Table 3. 
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Figure 1. Map of the intervention sites. White dots represent the sites 1-17, where transplantations were carried 

out in 2014; green dots are the sites 18-35, where transplantations were done in 2015. Number correspondences 

are given in Table 6. 

 
Table 3. Geographic coordinates of the 35 sites. Id = number of sites in the Fig. 1; x_GBEST and y_GBEST = 

Gauss-Boaga (GB) latitude (x) and longitude (y) easting (EST); year = indicates the year when seagrass 

transplantations were done; N = north; E = eastwith coordinates in sexagesimal (deg, min, sec) and decimal (dec. 

degrees) degrees. In bold the 8 sites where the ecological monitoring is carried out. 

 

id x_GBEST y_GBEST Site name year N(deg) N(min) N(sec) E(deg) E(min) E(sec) N(dec.degrees) E(dec.degrees)

1 2319702 5042793 Palude della Rosa 2014 45 30 34.911 12 26 8.6473 45.5097 12.4357

2 2320243 5042134 La Cura 2014 45 30 14.137 12 26 34.5213 45.5039 12.4429

3 2320062 5041546 San Ariano sud 2014 45 29 54.9162 12 26 27.0518 45.4986 12.4408

4 2321208 5043181 Santa Cristina nord 2014 45 30 49.0222 12 27 17.4175 45.5136 12.4548

5 2320695 5045480 Valle Ca' da Riva 2014 45 32 2.9163 12 26 50.4303 45.5341 12.4473

6 2321867 5046237 Valle Ca' Zane 2014 45 32 28.6246 12 27 43.3103 45.5413 12.4620

7 2323381 5047277 Valle Lanzoni sud 2014 45 33 3.8354 12 28 51.5514 45.5511 12.4810

8 2324931 5048405 Valle Lanzoni nord 2014 45 33 41.9204 12 30 1.349 45.5616 12.5004

9 2323453 5045158 Canale San Felice nord 2014 45 31 55.3125 12 28 57.932 45.5320 12.4828

10 2323776 5044997 Vecchia Ca' Zane 2014 45 31 50.4283 12 29 13.0416 45.5307 12.4870

11 2322888 5042989 Canale San Felice est 2014 45 30 44.5236 12 28 35.0497 45.5124 12.4764

12 2320427 5039990 Canale San Lorenzo sud 2014 45 29 4.9227 12 26 46.1311 45.4847 12.4461

13 2321380 5041607 Canale San Lorenzo nord 2014 45 29 58.246 12 27 27.6321 45.4995 12.4577

14 2322563 5040200 Palude del Tralo 2014 45 29 13.9075 12 28 24.1268 45.4872 12.4734

15 2323313 5041610 Lio Piccolo 2014 45 30 0.3145 12 28 56.6094 45.5001 12.4824

16 2326319 5042147 Canale del Colpo 2014 45 30 20.7263 12 31 14.2261 45.5058 12.5206

17 2327496 5045533 Palude Maggiore 2014 45 32 11.5151 12 32 3.626 45.5365 12.5343

18 2320889 5039978 Gaggian 2015 45 29 5.0092 12 27 7.4098 45.4847 12.4521

19 2320073 5040301 Scannello Sud 2015 45 29 14.6255 12 26 29.3842 45.4874 12.4415

20 2320078 5040801 Scannello 2015 45 29 30.8162 12 26 28.881 45.4919 12.4414

21 2320054 5040019 Palizzata 2015 45 29 5.4772 12 26 28.9232 45.4849 12.4414

22 2320328 5039725 Centrrega Sud 2015 45 28 56.2424 12 26 41.9631 45.4823 12.4450

23 2320473 5041055 Centrega centrale 2015 45 29 39.4455 12 26 46.6894 45.4943 12.4463

24 2321171 5041233 Centrega Est 2015 45 29 45.9248 12 27 18.5571 45.4961 12.4552

25 2321780 5040583 Palude del Tralo Ovest 2015 45 29 25.5069 12 27 47.5344 45.4904 12.4632

26 2321693 5041939 Motta di San Lorenzo 2015 45 30 9.3139 12 27 41.5571 45.5026 12.4615

27 2320695 5043310 Santa Cristina Nord 2015 45 30 52.671 12 26 53.6084 45.5146 12.4482

28 2322354 5043126 San Felice Ovest 2015 45 30 48.4145 12 28 10.2638 45.5134 12.4695

29 2322178 5043559 Canale Trelera 2015 45 31 2.2517 12 28 1.5309 45.5173 12.4671

30 2322852 5044758 Canale Cenesa Ovest 2015 45 31 41.7527 12 28 30.8299 45.5283 12.4752

31 2323759 5044243 Canale dell'Ancora 2015 45 31 26.0025 12 29 13.346 45.5239 12.4870

32 2324086 5044886 Canale Ballotti 2015 45 31 47.149 12 29 27.4796 45.5298 12.4910

33 2324302 5045708 Canale Cenesa Est 2015 45 32 13.9774 12 29 36.2455 45.5372 12.4934

34 2323861 5047769 Canale Siletto 2015 45 33 20.2496 12 29 12.9573 45.5556 12.4869

35 2326561 5042721 Canale della Civola 2015 45 30 39.5502 12 31 24.5524 45.5110 12.5235
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Action A2 – Administrative management of sod collection.  

Gestione amministrativa dei prelievi 

Scheduled start Scheduled end Actual start Actual end 

January 1st, 2014 June 30th, 2015 February 19th, 2014 April 30th, 2016 

ACTION ENDED 

The agreements with the fish farmers, who furnished seagrass sods, were signed by the CB 

(DAIS-UNIVE), thanks to the cooperation with LV (responsible for this action and mediator 

between parts). 

In the project proposal, 4 fish farmers supported LIFE SeResto’s activities but only 2 of them 

actively participated and signed the agreements: Valle Dogado-Montiron (Blue Valley) and 

Valle Ca’ da Riva (or Ca’ Deriva). The others were no longer available due to its own works or 

they had no seagrasses. Despite that withdrawals, sods were successfully collected in both Valle 

Dogado-Montiron and Valle Ca’ da Riva and the right progress of transplantation activities 

(action C1) was carried out. The agreements were signed by Valle Dogado-Montiron (Blue 

Valley) on April 10th, 2014 and by Valle Ca’ da Riva on June 6th, 2014. They regulate the 

relationships between the fish farm managers and the project’s staff in order to organize a 

preliminary in situ inspection and the subsequent visits to extract sods. The fish farm managers 

guaranteed to the project’s staff the access to the fish farm ponds, that are private territories. 

The agreements were valid for the whole duration of the project. The action was kept open 

longer than foreseen because the two companies were contacted to organize the cooperation 

between the LV’s operators and the staff of fish farms (donor sites) in order to obtain sods of 

different angiosperm species. The access to the fish farms was strictly controlled so it was 

necessary to established appointments to carry out sod collection. The extension of the action 

was not cost consuming and allowed to collect a higher number of sods to be transplanted in 

the less successful areas. 

The achievements of this action fulfilled the general objectives of the project and furnished the 

foreseen results, without any budget variation. No particular indicators must be used because 

the main objectives of this action was the subscription of the cited agreements. 
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Action A3 – Operators training.  

Formazione degli operatori 

Scheduled start Scheduled end Actual start Actual end 

January 1st, 2014 April 30th, 2014 January 23rd, 2014 August 30th, 2014 

ACTION ENDED 

On January 23rd, 2014 a tender selection was post and sent by LV to non-profit associations in 

the Venice district to start the process for the identification of 40 operators to be involved in the 

concrete actions (sod extraction/transplantation and rhizome dispersion). 64 expressions of 

interest were received and, on February 10th, 11th and 15th, 2014, the selection was carried out 

considering both curricula and interviews by a commission composed by staff of LV and DAIS-

UNIVE. That phase was with the graded list and the selection minute.  

40 operators, including fishermen, hunters and people living the lagoon with different hobbies, 

were admitted to the course held on March 22nd and April 5th, 2014 at the Museum of Natural 

History of Venice. The training lessons were held by DAIS-UNIVE for the identification and 

ecology of the plants, by ISPRA for the legislative aspects and some safety elements were also 

provided. Among the 40 operators, 38 attended more than 70% of the frontal lessons and were 

admitted to the in situ activities (Figure 2). Due to adverse meteorological conditions the in 

situ training lessons for rhizome dispersion were carried out on August 12th and 30th, 2014. The 

operators involved in sod extraction and transplantation worked together with LV’s president 

and DAIS-UNIVE’s staff in May-June 2014. The delay for the training of rhizome dispersion 

did not affect concrete action progresses because the rhizome dispersion by operators (action 

C2) was scheduled 3 months after sod transplantation (action C1), i.e. after September 2014. 

The deliverable “Manual (Vademecum) dedicated to the trained operators to be used in situ” 

(in Italian translated title: “Vademecum, teaching material, Recovery of Habitat 1150* (Coastal 

lagoons) by means of seagrass recolonization. A strategic approach to meet the objectives of 

Habitat and Water Framework Directives. Guidelines to seagrass identification and 

transplantation actions.”) included 4 chapters, resuming the main topics of the frontal lessons 

and the practical information to carry out concrete actions (C1 and C2). The 1st chapter 

describes the aquatic flora, its ecological role and the human pressures affecting it. The 2nd 

chapter includes the description of the aquatic angiosperms which colonize Venice Lagoon and 

the morphological characters which allow to identify the species. The 3rd chapter outlines the 

distribution and growth rate of those plants and the 4th chapter supplies information on the 

transplantation and dispersion techniques. The electronic version was available since April 

2014, whereas the printed version suitable to be used on the boat was available since June 20th, 

2014. In Table 4 the vademecum’s index translated in English is reported. 

The achievements of that action fulfilled the general objectives of the project and furnished the 

foreseen results, without any significant change in the budget. No particular indicators must be 

used because the main objectives of that action was the training of the operators and the issue 

of the Vademecum. 
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Figure 2. Operators attending frontal lessons at the Conference room in the Museum of Natural History of Venice 

(on the left) and during in situ training for rhizome dispersion (on the right).  

 

Table 4. Main index of Vademecum’s content in English. 

Preamble  

Introduction  

Chapter 1: 

Aquatic flora in habitat 1150* 

(coastal lagoon) 

Seagrasses and Seaweeds 

Ecological role of seagrasses 

Degradation factors 

Macrophytes as ecological indicators 

 

Chapter 2: 

Identification and morphology 

Dichotomous Identification Key 

Zostera marina 

Nanozostera noltii (name updated to Z. noltei) 

Cymodocea nodosa 

Ruppia cirrhosa 

Ruppia maritima 

 

Chapter 3: 

Distribution, biomass and growth  

Distribution 

Biomass and growth 

 

Chapter 4: 

Operative techniques for sod 

transplantation and dispersion of 

seeds and rhizomes 

Identification of intervention sites 

Placing of screens composed of sticks and branches 

Sod extraction and transplantation 

Seed and rhizome dispersion 
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Action C1 – Seagrass transplantation.  

Trapianto fanerogame acquatiche 

Scheduled start Scheduled end Actual start Actual end 

January 1st, 2014 May 30th, 2015 March 25th, 2014 April 30th, 2016 

ACTION COMPLETED 

Responsible for the aquatic angiosperms transplantation was the partner LV, which coordinated 

the activities to implement that action in collaboration with the CB. ISPRA team contributed in 

the first preliminary phase and in situ work mainly during the 2nd year of activities. 

The first preliminary phase of the action C1 was the issue of an operational protocol for sods 

extraction and transplantation (the procedure is also well described in the Vademecum of action 

A3, illustrated in the project’s videos and shortly resumed below). It provided the location of 

donor sites and the provisory position of intervention sites. The definitive geographic position 

of intervention sites is given in Action A1. The methodological strategy to extract sods requires 

the use of a corer ca. 30 cm large (Figure 3) and particular care in safeguarding the plant leaves. 

The sods bearing plants were transported in drilled buckets (Figure 3) to the intervention sites 

and in each of them, 9 sods were transplanted according to the scheme in Figure 4. The scheme 

and the distances between sods were calculated according to the growth rates of the seagrass 

species in order to favor a rapid merging of the plants. The general strategy was to exploit the 

natural proliferation of the plants creating small starting points. 

 

 

Figure 3. On the left the drilled bucket to transport the sod-bearing plants and on the right the corer to extract 

them. 

 

The second part of the operational protocol describes the methodology to disperse and implant 

the rhizomes as foreseen by Action C2 (the procedure is also well described in the Vademecum 

of action A3, illustrated in the project’s videos and shortly resumed below). 

The 1styear transplantation activities in the 17 intervention sites started May 15th, 2014 and was 

completed June 20th, 2014 (Table 5). The starting date was 6 weeks later than the scheduled 

milestone on March 1st, 2014 but the end, originally planned on May 31st, 2014 was only 3 

weeks later (June 20th, 2014). Bad weather conditions were the main responsible for such a 

delay (intense raining periods and persistent strong winds). Such initial delay was not 

responsible for the not fully satisfactory sod rooting observed in few sites. Summer 2014 was 

particularly rainy and favoured opportunistic seaweed proliferation close to the river outflows. 

In those sites, transplantations were repeated from the end of September 2014 until the middle 
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of February 2015 to guarantee a better plant rooting. In the other sites, the plant rooting was in 

accordance with the expected results. As sod restoration in the old sites was not scheduled in 

advance, some differences in terms of timing, in comparison to that foreseen in the project, can 

be observed. 

 

 
Figure 4. Scheme of sod-bearing plants disposition in the intervention sites. 

 

The deliverable “Report of transplantation activities, with maps and description of the sites” 

included all the procedures used to proceed with transplantations and the timing of spring 

activities. All 17 intervention sites were described separately and their positions were plotted 

on detailed maps. 

 
Table 5. Resume of 1st-year transplantation sods (spring activity). 

Nr. Name of the station Date of transplantation Zostera marina Z. noltei Cymodocea nodosa Ruppiacirrhosa 

   Sods per species 

1 Palude della Rosa 22/05/2014 3 6   

2 La Cura 22/05/2014 3 6   

3 S. Ariano Sud 29/05/2014 3 6   

4 S. Cristina 29/05/2014 3  6  

5 Ca' da Riva 20/06/2014  5  4 

6 Ca' Zane 19/06/2014  5  4 

7 Lanzoni Sud 19/06/2014  6  3 

8 Lanzoni Nord 17/06/2014 6 3   

9 S. Felice Nord 20/06/2014 6 3   

10 Ca' Zane vecchia 15/05/2014  9   

11 S. Felice est 15/05/2014 2 7   

12 S. Lorenzo Sud 19/06/2014 3 3 3  

13 S. Lorenzo Nord 19/06/2014 3 3 3  

14 P. del Tralo 19/06/2014  9   

15 Lio Piccolo 20/06/2014 6 3   

16 Can del Colpo 20/06/2014 6 3   

17 P. Maggiore 17/06/2014 5 4   

 

In April 30th, 2015 the transplantation activities started in the other 18 sites (Table 6).  

Respect to the milestone, it was a little delayed as in the 1st year but the end, originally planned 

on May 31st, 2015 had just a negligible delay on June 12th, 2015. 

The experience developed within the project during two years completely different in terms of 

meteorology (2014 was very rainy and 2015, on the contrary, was characterized by low rainfalls 

and high temperatures) and the wide area characterized by different hydrodynamic conditions 

highlighted the need to modify the operative protocol for transplantation. Although 

angiosperms have the maximum growth during summer, other factors, like the proliferation of 

macroalgae due to the nutrient enrichment conveyed by rivers during 2014 and the high-water 
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temperatures recorded in summer 2015, interfered with plant rooting and growth. In this choked 

area, differently than in the open southern lagoon, it was observed that low temperatures and 

the almost absence of fast growing macroalgae during autumn and winter favor angiosperm 

rooting, especially rhizome growth and spreading. Indeed, transplantations carried out during 

the cold seasons were more successful than those performed during spring. As a consequence, 

in the northern lagoon it is important to plan the transplantation activities after September in 

order to improve the success of plant rooting. For this reason, in autumn 2015 intense plant 

integrations were also carried out and they were completed within April 30th, 2016. In 

particular, the in situ monitoring highlighted the need to restore sods in the most critical areas 

affected by river outflows of 2014: 1-Palude della Rosa, 2-Cura, 4- Santa Cristina Nord, 5-Valle 

Ca’ da Riva, 6-Valle Ca’ Zane, 9-Canale S. Felice Nord and to integrate the sods especially in 

some new stations affected by macroalgal overgrowth: 24-Centrega Est, 26-Motta di S. 

Lorenzo, 29-Canale Trelera, 30-Canale Cenesa Ovest, 33-Canale Cenesa Est, 34-Canale Siletto. 

In many of these stations were also transplanted approximately 10 sods of Ruppia cirrhosa per 

stations. In fact, that species, which was not present in the selected stations at the beginning of 

the project showed a remarkable capacity of rooting and surviving in some choked areas 

characterized by very fine sediments. The resume of number of transplanted specimens is given 

under action C2 (rhizome dispersion), because R. cirrhosa is rather fragile having small 

rhizomes, that have to be handled with the corer and not with rake and pliers. 

The extra interventions carried out in the fall seasons in 2014 and 2015 did not affect the project 

budget and the effort was addressed to increase plant spreading. 

Report of the transplantation activities with maps of the 18 sites selected in 2015 includes all 

the procedures used to proceed with sod transplantations and the timing of spring activities. All 

the 18 intervention sites have been described separately and their positions have been plotted 

on detailed maps. 

 

The achievements of action C1 fulfilled the general objectives of the project and furnished the 

foreseen results, without any budget increase despite the necessity to carry out further sod 

transplantations. The indicators used to measure the success of this action and to plan 

integration activities are the monitoring of plant growth achieved in actions D1-D3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 6. Resume of 2nd-year transplantation (spring activity). 

Nr. Name of the station Date of transplantation Zostera marina Zosteranoltei Z.marina+Z.noltei Ruppiacirrhosa 

   Sods per species 
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18 Gaggia 30/04/2015 6 3   

19 Scannello Sud 30/04/2015 6 3   

20 Scannello 05/05/2015 6 3   

21 Palizzata 12/06/2015 9    

22 Centrega Sud 05/05/2015  9   

23 Centregacentrale 12/05/2015 9    

24 Centrega Est 27/05/2015 6 3   

25 Palude del 

TraloOvest 

05/05/2015 8 1   

26 Motta di S. Lorenzo 27/05/2015 6 3   

27 Santa Cristina Nord 05/06/2015 6 3   

28 San Felice Ovest 12/05/2015 3 3 3  

29 CanaleTrelera 05/06/2015 6 3   

30 CanaleCenesaOves
t 

12/06/2015 9    

31 Canaledell’Ancora 01/06/2015 6 3   

32 CanaleBallotti 01/06/2015 6 3   

33 CanaleCenesa Est 22/05/2015 18 0   

34 CaneleSiletto 22/05/2015 6 3   

35 CanaledellaCivola 12/06/2015 6 3  3 
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Action C2 – Actions supporting the seagrass growth. 

Azioni di sostegno allo sviluppo. 

Scheduled start Scheduled end Actual start Actual end 

January 1st, 2014 April 30th, 2018 January 22nd, 2014 April 30th, 2018 

ACTION COMPLETED 

DAIS-UNIVE is responsible for action C2, but all the partners are actively involved as 

described in Cap. 4 and here below. 

The first preliminary phase of the action C2 was coupled with the action C1 and was the issue 

of an operational protocol, “Manual for the sampling and transplantation of sod-bearing 

plants/Manual for the active dispersion of seeds and rhizomes.” (the procedure is also well 

described in the Vademecum of action A3, illustrated in the project’s videos and shortly 

resumed below). It provided the location of donor sites and the provisory position of 

intervention sites. The definitive geographic position of intervention sites is given in Action 

A1. The methodological strategy to collect rhizomes and to carry out their dispersion is 

described. The protocol indicates the areas where rhizomes can be collected (well-structured 

seagrass beds) by hands or by means of a rake (Figure 5), on license of Veneto Region, and 

how and where they have to be implanted (Figure 5). The general scheme of rhizome dispersion 

around the main transplantation site is outdated because the operators were provided with 

specific indications for each site. In general, the areas near the wetlands were the best position 

for rhizome dispersion. 

 

 
Figure 5. On the left rhizome collection by means of a rake; in the middle and on the left rhizome implantation by 

means of a clamp. 

Action C2.1 

The first main phase of the action started in spring 2014, when fences (screens of bundles of 

sticks and branches) were placed in the first 17 sites. The completion of the fences placing 

ended in June 10th, 2014, a little bit later than the milestone scheduled on March 31st, 2014. The 

delay did not affect the progresses of action C1 because, instead of having all fences in place to 

start transplantations, the two activities were coordinated day by day: first the fences were place 

then the transplantations were carried out. In each site, ca. 30 meters-long fences were placed 

to counteract the main wind and current actions. During spring 2015, thanks to the cooperation 

with the staff of LIFE VIMINE (LIFE12 NAT/IT/001122) that produces fences for protecting 

salt marshes, the screens were prepared using also a natural tissue (Figure 6) to prevent fast 

degradation (Figure 7). As happened in 2014, the completion of the milestone “scheduled on 

March 31st, 2015, was a little bit in late (ended on May 18th, 2015), but without affecting the 

overall task of this action and of action C1. 
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Figure 6. Representatives for LIFE VIMINE and LIFE SeResto staff at the company Ca’ Zane headquarters to 

verify the screen production. 

 

 
Figure 7. Work in progress to place screens of local vegetation (fences). 

Each year, once the screens were placed, the deliverables “Cartography of screen position” 

were issued. The first one (C2.2) was issued with the cooperation of ISPRA; the second one 

(C2.4) was issued after the hiring of temporary staff dedicated to the project by PROVV OOPP. 

They have a similar structure including the maps illustrating the fence position in each of the 

35 intervention sites (17 in the first report and 18 in the second one). In Figure 8 and Figure 9, 

two examples of the cartography given in the reports are displayed. They contain the overall 

position of the sites and two zooms to illustrate the area and the zones where rhizomes are 

expected to be disperse, even though continuous updating of this indication was necessary in 

accordance with bed development. All maps and screen positions are georeferenced. 

The activity related to fence production achieved the expected results and it did not imply extra 

costs. 
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Figure 8. Example of cartography included in the “Cartography of screen position” issued in 2014. In orange the 

screens and in light green the areas where rhizomes are supposed to be disperse. 

 

 
Figure 9. Example of cartography included in the “Cartography of screen position” issued in 2015. In orange the 

screens and in white the areas where rhizomes are supposed to be dispersed. 

Action C2.2 

The second kind of interventions were mainly carried out by the operators trained in the 

framework of action A3 and associated with the partner LV and supervised by DAIS-UNIVE. 

ISPRA, occasionally participated to the in situ campaigns.  

Rhizome dispersion started after sod transplantations and continued until the project end. The 

operators were furnished with a template in which they provided all the information related to 

their activity: number of site, date, approximate number of disperse rhizomes, species used, any 

notes. From the 2nd year to the project end the dispersion activities were mainly concentrated in 

autumn-winter because of the greatest chance of success observed in that period. Since April 

2016 the rhizome dispersion has was done in 24 sites, because the seagrass cover was 100% in 

the remaining sites and the operators’ effort was no longer necessary.  

During the 1st year, the overall number of transplanted rhizomes was 7810; a minimum of 300 

rhizomes were implanted in each site, but in some areas the operators were more active than in 

others so, in general, the number of dispersed rhizomes was near 500 (mean value 459) and up 

to a maximum of 1000. As the operators’ effort was not constant in all sites, also DAIS-UNIVE 

carried out rhizome dispersions to have similar reference data in all areas and, hence, to better 

monitor their growth. That additional sampling activity did not imply any cost increase. 
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In the 2ndyear, 25381 rhizomes were transplanted i.e. 11381 rhizomes over those scheduled.  

In the 3rd year, a total amount of 21445 rhizomes was transplanted in 24 sites (the remaining 11 

sites did not require further transplantations): 19445 were placed by Laguna Venexiana’s 

members and 2000 by DAIS. To support this activity, on July 25th, 2016, detailed cartography 

on hydrographic maps for operators involved in rhizome dispersion were distributed. The maps 

were prepared by PROVV OOPP. 

In the 4th year, a total amount of 11075 rhizomes was transplanted in 24 sites (the remaining 11 

sites did not require further transplantations): 9605 were placed by Laguna Venexiana’s 

operators and 1470 by DAIS.  

At the project end, 65711 rhizomes were spread in the intervention area: 51260 by LV’s 

operators and 14451 by DAIS-UNIVE staff (Table 7). Adding the rhizomes contained in the 

sods, that were transplanted in 2014 and 2015 (action C1), it can be estimated a total number 

of 75161 rhizomes. In this estimate, the sods transplanted in the autumns 2014 and 2015 as 

reinforcement after the unfavourable summer conditions were not included. 

All the deliverables “Annual assessment of the efficiency of interventions supporting seagrass 

bed development” include a table with the number of rhizomes that were dispersed in each site 

and the pictures illustrating the bottom conditions with the seagrass development due to 

rhizome rooting (some examples are given in Figure 10 and the same template was repeated). 

The indicators used to measure the success of this action were the monitoring of the plant 

growth achieved in actions D1. The direct involvement of DAIS-UNIVE did not affect 

significantly the budget. 

 
Table 7–Total number of rhizomes transplanted by DAIS-UNIVE and the operators of LV during the project 

activities. The mean number of rhizome spread for each site is reported in the last column. *Value calculated on 

24 sites. 

Number of rhizomes spread during project activities (4 years) 

  LV’s members DAIS - UNIVE Total Mean per site 

1styear Apr 2014 – Apr 2015 5430 2380 7810 459 
2ndyear Apr 2015 – Apr 2016 16780 8601 25381 846 
3rd year Apr 2016 – Apr 2017 19445 2000 21445 894* 
4th year Apr 2017 – Apr 2018 9605 1470 11075 461* 
Total  51260 14451 65711  
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Figure 10. Examples from the deliverable C2.3 showing pages dedicated to each site. In the first one the map and 

the table with the number of rhizomes and in the second the pictures showing the bottom. 
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Action D1 – Monitoring of seagrass growth. 

Monitoraggio fanerogame sommerse 

Scheduled start Scheduled end Actual start Actual end 

January 1st, 2014 April 30th, 2018 January 8th, 2014 April 30th, 2018 

ACTION COMPLETED 

DAIS-UNIVE was responsible of the submerged plant monitoring, in cooperation with ISPRA. 

The first preliminary phase of the action D1 was the issue of an operational protocol D1.1 

(“Protocol describing monitoring of seagrass growth” titled “Manual to monitor the survival 

of transplanted specimens and to support new meadow expansion.”). It contains the detailed 

information on the sampling effort for the measurement of macrophyte variables. During the 

first two years of observations the number and diameter of each sod was measured, by taking 

into considerations also seagrass patches developed by rhizome expansion and overlapping. In 

this phase, results were provided as mean value of the diameter of sods and per cent sod cover 

in relation to the 10x10 m of the transplantation areas. In the following years, in the most 

favourable sites, the single sods were no longer distinguishable, because of the plant 

integrations and the merging of rhizomes. When sods and transplanted rhizomes or natural 

rhizome proliferations derived by seed production cover all the transplantation area it was 

impossible to measure their diameter and surface, and it was possible to use only the parameter 

“cover”. 

The main phase of this action was planned to start one month after the 1st year transplantation, 

and, on July 22nd, 2014, a first monitoring campaign was carried out. Unfortunately, during 

summer 2014, adverse weather conditions complicated the observations and put at risk the 

researchers’ safety. Beyond the frequent and intense rainy events (Table 8), the water turbidity 

prevented the view and identification of seagrasses on the bottom. The occurrence of 

opportunistic macroalgae further prevented the observation of seagrasses and hampered their 

rooting. For such reasons, the complete monitoring survey started in September 2014. The same 

conditions happened for the 18 sites selected in 2015. However, in this case the water turbidity 

did not depend on adverse weather conditions, but on phytoplankton blooms or the occurrence 

of macroalgal overgrowth which covered the transplanted seagrasses and, in some stations, 

collapsed triggering anoxic phenomena. So, resuming, the monitoring of seagrasses occurred 

quarterly in all the 35 intervention areas to verify the plant presence and expansion, but accurate 

plant measurements because the adverse meteorological-hydrological conditions and the 

different growth of the transplanted species were possible only in three periods: January-April, 

June-July and October-December. In addition, Zostera marina showed the highest visibility in 

spring whereas Zostera noltei and Ruppia cirrhosa were well developed only from late spring 

to autumn. The plant monitoring continued with the same frequency until the project’s end 

according with the conditions favouring the best water transparency and species visibility. The 

reduction of the number of detailed measurements did not change the results and did not 

contrast with the quarterly observations foreseen in the proposal because seagrasses were 

monitored in all the four seasons although sometimes accurate measurements were not possible. 
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Table 8. Monthly mean valuesof rainy days, precipitation and wind speed from Regional Agency for 

Environmental Protection (www.arpav.it). 

 
 

The first monitoring campaign ended within March 31st, 2015 and it is described in the first 

monitoring report D1.2 (“First report of seagrass monitoring” scheduled on March 31st, 2015). 

The first monitoring report of seagrass expansion included the precise position of sites (action 

A1, Figure 1), the synthesis of the in situ activity and the detailed timing of sod transplantation. 

For each one of the first 17 intervention sites, the number of transplanted sods, which species 

and the success of their rooting were described in detail. 

A further chapter is dedicated to the survival and expansion of the rhizomes. That session is 

organized as the previous one, so the results are detailed for each site. 

The report was completed with the cartography of sod positions in each area (see as an example 

Figure 11). In this phase it was clearly evident that rhizome dispersion demonstrated to be more 

effective in rooting than sod bearing plants: sod growth varied between 0 e 0.41 cm/day with 

an average value of 0.16 cm/day whereas the mean rhizome growth was 0.22 cm/day and it was 

maximum in site 14 (0.67 cm/day) with patches up to 1 m in 5 months. The sites near river 

discharges were less successful and the success of rooting was strictly related to the site trophic 

level and therefore to the occurrence of opportunistic seaweeds. 

 

 
 

Figure 11. Map of sod position in site number 3 as included in monitoring report D1.2. 

 

The second monitoring campaign ended within April 30th, 2016, due to the high frequency of 

rainy events in February and to the persistence of intense wind speed in March 2016 (Table 8) 

that kept the water turbidity high. It is described in the second monitoring report D1.3 

(deliverable “Secondreport of seagrass monitoring”. 

The 2nd monitoring report of seagrass expansion included the precise position of all 35 sites 

(action A1, Figure 1), the synthesis of the in situ activities and the detailed timing of sod 

http://www.arpav.it/
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transplantation. For each one of the intervention sites, the number of transplanted sods, which 

species and the success of their rooting were described in detail. The description of rhizome 

dispersion was also reported.  

At that stage, the transplantation activities resulted successful in 31 out of 35 stations. The 

results were very different with a luxury growth in some sites (Sts. 3, 8, 11, 12, 13, 14, 15, 17), 

and still negative in areas particularly affected by river outflows where all the transplantation 

activities failed. Many sites showed a low seagrass attachment, but the environmental 

conditions are suitable to hope a good colonization also of those areas.  

Considering the first 17 stations (Figure 12) you can observe that the mean sod diameter 

increased from 30 cm in spring 2014 to 82 cm in spring 2015 and 128 cm in spring 2016. The 

data of some sites were excluded because of the failing of transplantations or the complete 

colonization of the areas. However, it is more important to consider the sod cover and not their 

diameter because many sods derived from the overlapping of other sods or rhizomes. In 

addition, they can be few or very numerous. The sod cover increase, by taking into account the 

station surface (10x10m=100m2), was 6.43 m2 (6.43%) after one year and 54.7 m2 (54.7%) after 

2 years accounting for 10.0 and 85.5 times the initial surface (0.64 m2). 

By considering the 18 stations transplanted in spring 2015, all transplanted areas were 

successful. In that case the mean sod diameter after one year was 68 cm and the mean sod cover 

was 11.7 m2 (11.7%), i.e. 18.3 times the initial surface.   

 

 

 
 

Figure 12. On the left: Mean sod diameter increase; On the right: Mean sod cover increase on the transplanting 

area of 100 m2 during the two years of growth. In that case m2 = % cover. 
 

The third monitoring campaign finished within April 30th, 2017 and it is described in the third 

monitoring report D1.4 (deliverable “Thirdreport of seagrass monitoring” scheduled on March 

31st, 2017). 

After three years of restoration, most of the 1st year sites showed a marked increase in seagrass 

cover and patch diameter. Averagely, sod diameter in April 2017, was ca. 137±22 cm. However, 

it was not possible to distinguish if the seagrass patches originated by sod transplantation or by 

rhizome dispersion because the plants were merging together to form the new beds. The initial 

surface (10x10 m) of the intervention sites resulted completely covered (100% cover) by 

angiosperms in 6 out of the 17 sites, where transplantation occurred in 2014. The seagrass 

colonization was growing particularly fast also outside the initial transplantation area in sites 8 

and 14. Similarly, a god expansion was noticed in sites 3, 11, 13 and 17. On the other hand, the 

worse sites turned to be 1, 2, 4, 5 and 6. In the last two sites, the transplantations were never 

successful despite the high effort. These sites are particularly affected by river discharges and 

Ulvaceae blooms. 

After two years of restoration, 7 out of the 18 sites (2nd year sites) the initial surface (10x10 m) 

of the intervention sites resulted completely covered by angiosperms. The worse site resulted 
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to be the 32 because of the lack of salt marshes in the surroundings. Sites 21, 23 and 34 had 

cover <10% and all the others were in the range between 10% and 36%, allowing to foresee a 

good expansion in the next few years. The mean sod diameter in April 2017 was ca. 121±65 

cm. 

 

The fourth monitoring campaign finished within March 31st, 2018 and it is described in the 

fourth monitoring report D1.5. Together with the detailed information of the last activities of 

rhizome dispersion, this deliverable provides a resume of the threats affecting seagrass growth 

through the project’s period and the final results of plant cover. 

Regarding the main threats, since the begin of the project, it was observed how much the 

meteorological conditions can affect plant rooting and development: i) the first summer (2014) 

was extremely raining and the excess of nutrients favoured, in some sites, Ulvaceae blooms, 

that hampered seagrass rooting; ii) the second summer (2015) was really dry and hot, locally 

determining anoxic crises and disadvantaging the cold-adapted species, such as Zostera marina; 

iii) during winter 2016-2017 the shallow bottoms of the northern lagoon frozen, delaying the 

seagrass development; iv) summer 2017 was again dry and hot, but the main difference was in 

the change of dominant wind direction (coming from south, south-east) that favoured the 

increase of water turbidity in the northern sites. Despite such events, it was observed that, once 

the rhizomes survive in the sediments, the leaves will growth lush, when the weather conditions 

are favourable, giving results beyond expectations. The only unsuccessful area was the one 

affected by the river discharges, where the plants never rooted despite continuous 

transplantations and rhizome dispersions. 

Table 9 and Table 10 illustrates the progress of plants growth through the project periods. Sod 

diameters, being initially 30 cm-wide, were monitored as far as possible, because after a couple 

of years the plants merged creating beds. On spring 2018, 22 sites were completely covered by 

plants (in grey in the Tables 9 and 10; 10 sites of the 1st year and 12 of the 2ndyear), and the 

colonization extended in the nearby areas for several hectares. 

Sites 4, 23, 32 and 34 were poorly colonized (cover <10%); in sites 1, 2, 5 e 6, near river 

outflows, the plants never rooted or survived only for one year. In site 7, a 6 m - wide sod of 

Cymodocea nodosa and few 25-80 cm – wide sods of Zostera marina were observed. The total 

cover of R. cirrhosa recorded during the 2nd year in site 8, almost completely disappeared due 

to the increase of sedimentation rate caused by changes in wind speed and direction. In sites 25, 

29 and 31 the rooting is in progress, with good probability of a fast increase. 

In Figure 13, the surface colonized by seagrass is displayed. The degree of cover varies zone 

by zone, but seagrasses are present over a surface of 10 km2. The Northern lagoon is 36.6 km2 

and the plants cover now accounts for about 4 km2 (11%). This result is far beyond the expected 

results in the proposal of 1.4 km2 after 4 years, because, the constant and intense rhizome 

dispersion effort was supported by the natural production of seeds. Based on the project’s data 

(rhizome survival at 39%) and on seed production per rhizome (about 50), it can be calculated 

that over 2 billion new rooting took place (Figure 14). 
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Table 9. Final results of seagrass growth in the 1st year sites. “Max” indicates that the intervention site (10x10) 

was completely covered by plants (100%).These sites are marked in grey.  

 
 
Table 10. Final results of seagrass growth in the 2nd year sites. “Max” indicates that the intervention site (10x10) 

was completely covered by plants (100%). These sites are marked in grey.  

 

 
 

The results achieved demonstrated the effectiveness of the intervention and the importance of 

using manual, low cost techniques to reach high per cent rooting. Once the environmental 

conditions are suitable to seagrass rooting, the small transplantations have a low or no impact 

on the sites and the natural processes can exponentially increase the success of colonization. 

Once the natural colonization is in progress the interventions are no longer necessary. 
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Figure 13. Maps ofthe intervention area; transplantation sites are the green diamonds, while the light-green surface 

is the plant cover at project’s end. 

 

 
Figure 14. Exponential plant growth based on natural seed production. 

 

The achievements of this action fulfilled the general objectives set in the project and furnished 

the foreseen results, without any budget increase. The data of this action represent the indicators 

to measure the success of concrete actions C1 and C2. The plant growth was beyond than the 

expected results. 
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Action D2 – Monitoring of biodiversity and ecological quality. 

Monitoraggio biodiversità e qualità ecologica 

Scheduled start Scheduled end Aerectual start Actual end 

March 1st, 2014 February 28th, 2018 March 25th, 2014 April 30th, 2018 

ACTION COMPLETED 

Responsible for the action D2 was ISPRA. The activities were implemented by ISPRA and 

DAIS-UNIVE. In particular, ISPRA collected and analysed benthic macrofauna, DAIS-UNIVE 

collected and identified macrophyte assemblages and collected and analyzed fish fauna. ISPRA 

and DAIS-UNIVE (joined sampling) collected water, sediment and settled particulate matter 

samples in order to determine abiotic parameters.  

The preliminary phase of the action was the preparation of the monitoring protocol for the 

Biological Quality Elements (seagrasses, macroalgae, benthic fauna and fish fauna) and for the 

determination of environmental parameters in waters and sediments. In the protocol the 

monitoring efforts (number of stations and sampling frequency), the investigated parameters, 

material and methods and timetable were detailed.  

The monitoring activity started in April 2014 and lasted for the entire project duration. In field 

sampling ended in December 2017, but laboratory analyses lasted until the project’s end. In 8 

out of the 35 transplantation sites (Figure 15), selected as representative of different 

environmental conditions within the project area, the monitoring activities included high 

frequency sampling of water, sediments and the complete set of parameters (including the 

settled particulate matter, benthic fauna and fish fauna sampling, Table 11). 

A synthesis of sampling activities carried out until December 2017 is reported below whereas 

some pictures of the sampling activities are showed in Figure 16. 

Water column: 

▪ in all the 35 stations: first samplings in the 17 stations monitored during the 1st project year 

(April, 7th-8th 2014); one sampling in the 18 stations monitored during the 2nd project year 

(25th-28thMay and 3rd June, 2015); one sampling in all 35 sites (15th May 2017) in the 4th 

project year; 

▪ in the 8 stations intensively monitored: monthly sampling in the 1st project year from April 

7th-8th 2014 to March 20th, 2015; 4 times a year in the 2nd and 3rdproject years from June 

10th, 2015 to June 29th and July 1st, 2016; monthly sampling in the3rd and 4thproject years 

from October 2nd, 2016 to December20th, 2017. 

Sampling and laboratory analyses were carried out by DAIS-UNIVE and ISPRA. 

Surface sediments 

▪ in all the 35 stations: one sampling in the 17 stations monitored during the 1st project year 

(May 2014); one sampling in the 18 stations monitored during the 2nd project year (May 

2015); one sampling in all 35 sites (June 2017) in the 4th project year; 

▪ in the 8 stations intensively monitored: twice a year in 2014 (May and October), 2015 (July 

and November), in 2016 (June and October) and in 2017 (June and October). 

Sampling and laboratory analyses were carried out by DAIS-UNIVE and ISPRA. 

Settled Particulate Matter 

▪ in the 8 stations intensively monitored: monthly samples from June 2014 to May 2015 during 

the 1st project year and from November 2016 to October 2017 in the 4th project year. 

Sampling and laboratory analyses were carried out by DAIS-UNIVE and ISPRA. 

Macrophytes: 
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▪ twice a year (Spring and Autumn) in all sites (17 sites in 2014 and 35 sites the following 

years); in general, the samplings were carried out in June and in October/November and the 

sampling campaigns coincided with the seagrass growth monitoring activities described in 

action D1. 

Sampling and species determination were carried out by DAIS-UNIVE. 

Benthic fauna: 

▪ In the 8 stations intensively monitored: once a year in May 2014, May 2015, May 2016 and 

June 2017. 

Sampling and species determination were carried out by ISPRA. 

Fish fauna: 

▪ In the 8 stations intensively monitored: twice a year in 2014 (June and October), 2015 (May 

and October), 2016 (May and October) and 2017 (May and October). Fish fauna monitoring 

was carried out using two different sampling methods for ecological quality assessment 

(seine nets, tratta) and commercial species quantification (fyke nets, bertovelli). 

Sampling were carried out by DAIS-UNIVE researchers supported by Laguna Project snc 

(sampling by seine nets) and fishermen (sampling by fyke nets). 

Determination of fish fauna at specific level was carried out by DAIS-UNIVE. 

 

The first monitoring report contained the results of all the above cited parameters until 

December 2014. Data of all the 17 sites were plotted in maps whereas the ones of the monthly 

monitoring campaigns in the 8 sites were organized in trends. They represented the “time zero” 

conditions. 

The second monitoring report provided the results at “time zero” for the remaining 18 sites and 

the complete annual trends in the 8 sites from April 2014 to March 2015. The report D2.3 also 

contained some statistical elaborations that allowed to define the main ecological characteristics 

of the investigated areas.  

The third monitoring report described the results of the quarterly samplings of abiotic 

parameters and the data on of ecological quality carried out by applying community 

composition indices and biological quality indices (developed for Water Framework Directive 

2000/60/EC). The comparison of MaQI, M-AMBI and HFBI values resulted by the monitoring 

surveys carried out in 2014, 2015 and 2016 at 8 stations was reported, considering the results 

recorded in 2014 as initial conditions. In the report also, a preliminary description of the 

seagrass growth model is included. The purpose of the model is to give a representation of the 

spatial development of seagrass meadows and to assess how physico-chemical characteristics 

of the site and inter-specific competition shape the marine phanerogam prairies. 

In the last project year, in the proposal, a monitoring report was not foreseen because a issue in 

the series “Quaderni ISPRA” was produced (it is available on www.lifeseresto.eu). The main 

final results achieved at project’s endand included in the “Quaderno ISPRA” are described 

below. 
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Figure 15. Map of 35 monitoring stations. Red circles indicate the 8 stations intensively monitored. 

 

COMPARISON WITH PLANNED OUTPUT AND TIME SCHEDULE 

All planned outputs were reached and delivered within project’s end. Monitoring activities of 

biodiversity and ecological quality proceeded according to the project timetable in all the sites 

(Table 11). During the action D2 activities, some small changes from the timetable scheduled 

in the monitoring protocol were necessary to better fulfilled the final objectives. Some delays 

were related to adverse meteorological conditions that prevented the in-field activities, however 

sampling surveys were carried out within the planned season and this did not affect the results. 

Another change was done to anticipate the last year monitoring: in order to have more time for 

the validation of the plant growth model and the ecosystem service assessment (action D3), the 

monthly water monitoring of the last year, which was planned for March 2017, was brought 

forward to October 2016.  

In any case, the total number of sampling did not change from the submitted Proposal and they 

were completed within December 2017. The action was completed a little bit later, in April 

2018 instead that in February 2018, to finish the laboratory analyses mainly related to seaweed 

identification by molecular investigations that was not originally foreseen but that become 

indispensable to the application of MaQI. That effort did not affect the project budget. 

The last change was the collection of macrophytes, that, after the 1st year, occurred in all the 35 

stations. That choice supplies a complete set of data to compare with environmental changes 

during the project period without any cost increase, because such in-field activity occurred in 

the same date of the monitoring of seagrass growth (action D1) 

Database 

During each year, from December to February an intense coordination between partners 

allowed to build up a common database with the raw data collected during the monitoring 

activities (D.1 and D.2) and the main indicators for biological communities. The database was 

finally updated with the all data. 
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Table 11. Timetable of monitoring activities carried out until project’s end. The number indicates how many sites were monitored. 

 
 

Project year

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

J F M A M J J A S O N D J F M A M J J A S O N D

Year after first transplantation

Water 17 8 8 8 8 8 8 8 8 8 8 8 18 8 8 8

Sediment 17 8 18 8 8

Settled particulate matter 8 8 8 8 8 8 8 8 8 8 8 8

Macrozoobenthos 8

Macrophyte 17 17 35 35

Fish fauna 8 8 8 8

Project year

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

J F M A M J J A S O N D J F M A M J J A S O N D J F M A

Year after first transplantation

Water 8 8 8 8 8 8 8 8 8 35 8 8 8 8 8 8 8

Sediment 8 8 35 8

Settled particulate matter 8 8 8 8 8 8 8 8 8 8 8 8

Macrozoobenthos 8 8

Macrophyte 35 35 35

Fish fauna 8 8 8 8

35

2018

1st year transplantation 2nd year transplanatation

2nd year 3rd year transplantation 4th year transplantation

8

Month

Month

2014 2015

2016 2017
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Figure 16.Pictures showing: fish sampling by a seine net (tratta); measurement of pH in surface sediments; water 

filtering for nutrient determination; washing of sediment samples for benthic fauna separation; pHmeters for pH and Eh 

determinations in water and sediment samples; sampling of macrophytes by a rake. 
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RESULTS 

In this paragraph a synthesis of main results is reported, focusing on the 8 stations intensively 

monitored. More details are available in Quaderno ISPRA. A resume of the main results is also 

described in the Layman’s report. 

Environmental parameters 

Salinity mean annual values of the 8 sites intensively monitored (Figure 17) were the lowest in the 

stations 1 and 5 strongly affected by the fresh water inputs of Dese and Siloncello rivers. In those 

sites high concentrations of inorganic dissolved nitrogen (DIN) and reactive phosphorus (RP) were 

recorded (Figure 18a, b). 

The mean sedimentation rates (June 2014-May 2015; November 2016-October 2017) are reported in 

Figure 19. That parameter is representative of the (re)suspended sediment amount in the sampling 

sites during the whole monitoring period. These parameters together with organic phosphorus 

concentrations in the surface sediments (Figure 20) are the main forcing factors determining the 

colonization success. Salinity, in such case, is considered as a proxy of freshwater inputs and 

indicative of the highest nutrient concentrations. 

 

 
Figure 17. Mean salinity value (and standard error) in the 8 sites from April 2014 to December 2017. 

 

a) DIN b) RP 

 
 

 
 

Figure 18. Mean and error standard of a) Dissolved Inorganic Nitrogen (DIN) and of b) Reactive Phosphorus (RP) 

monitored in the 8 sites from April 2014 to December 2017. 
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Figure 19. Mean and standard error of Settled Particulate Matter (SPM) monitored in the 8 sites from June 2014 to May 

2015 and from November 2016 to October 2017.SPM values are in dry weight. 

 

 
Figure 20. Mean and standard error of Organic Phosphorus (OP) concentrations in surface sediments of the 8 sites from 

June 2014 to October 2017. OP values were measured on dry weight. 
 

Based on the observed values (Figures 18, 19, 20), thresholds that can indicate a higher probability 

of success in seagrass colonization, were established and displayed in Table 12.. Low trophic level, 

the absence of sediment resuspension and settlement phenomena are the parameters to be considered 

in choosing the areas where seagrasses can colonize the transitional ecosystems. 

Table 12. Threshold values that determine a higher probability of seagrass rooting. 

Environmental parameters Threshold values 

Reactive phosphorus in water  < 0.2 µM 

Nitrites in water  < 0.5 µM 

Dissolved Inorganic Nitrogen  < 15 µM 

Settled Particulate Matter  < 500 g m-2 d-1 

Organic Phosphorus in surface 

sediments  

< 150 µg g-1 

 

Such observations were directly related to the seagrass bed development (Figure 21) and some 

statistical elaborations were carried out to characterise the 35 sites (Figure 22). Four groups were 

identified and the 8 sites were represented in each group: 

 

Group A: sites located along Northern lagoon borders, characterized by high nutrient concentrations 

in water and sediments; 

Group B: sites located along Northern-Eastern lagoon borders, close to fish ponds, characterized by 

low nutrient concentrations in water and sediments and high-water temperature; 

Group C: sites located along wetlands and canals, characterized by low nutrient and dissolved 

organic carbon concentrations and lower water temperature; 
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Group D: sites similar to group C but with different sediment features (higher density and lower 

nutrient concentrations). 

 

 
Figure 21. Comparing main forcing environmental parameters with seagrass bed development in the 8 sites. On the left 

the initial conditions and on the right the final status. 
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Figure 22.The map displays the results of the similarity analyses carried out using the abiotic parameters of water (a) and 

sediment (b). Group A in red, Group B in yellow, Group C in light blue and Group D in blue). The 8 sites intensively 

monitored are circled in white. 

 

Ecological quality and biodiversity 

The project was expected to enhance the conservation status of habitat 1150* and the overall 

ecological status (sensu Water Framework Directive: WFD 2000/60/EC) of the area, by improving 

environmental conditions for both flora and fauna. 

The monitoring of ecological quality was carried out by applying community composition indices 

and biological quality indices (developed for the WFD 2000/60/EC). Macrophyte assemblages 

(MaQI) were sampled in all the 35 sites, while benthic fauna (M-AMBI) and fish fauna (HFBI) in the 

8 sites representative of the intervention area. 

In Figure 23, the comparison of MaQI, M-AMBI and HFBI values of the 8 stations monitored in 

2014 and 2017 is reported. The biological quality indices were monitored every year but, here, we 

reported only the initial and the final assessment. 

The values of 2014 can be considered as the initial conditions for the biological communities (time 

zero) since the sods were just planted and no clear improvement had taken place yet. Macrophyte 

assemblages showed significant improvements (Figure 23), whereas the recovery of fish and benthic 

fauna) was slower, although some significant achievements were observed in the case of fish fauna. 

In fact, HFBI increased from 0.28 (poor) in 2014 to 0.53 (moderate) in 2017, whereas M-AMBI 

remained almost constant (0.63 in 2014 and 0.64 in 2017).The restoration of the functional features 

of the habitat requires longer time, but for both fish and benthic fauna the signals are encouraging.  

The macrophyte assemblages were monitored in all the 35 sites so it is possible to compare the 

changes occurred from 2014 to 2017 in the entire intervention area (Figure 24). 28 sites resulted in 
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“good” or “high” ecological status, with a significant improvement compared to initial conditions 

(Figure 24). MaQI was calculated using seagrass cover outside transplantation sites (10 x 10 m) and 

its improvement is related to both seagrass cover increase and to presence of several macroalgal taxa 

of high ecological value (sensitive taxa), which were not present at the beginning of transplantation 

activities. The initial value of MaQI was slight >0.4 (mean of the 35 sites considering that 17 sites 

were monitored in 2014 and the other 18 in 2015) and the final one was 0.70 (mean of 35 in 2017). 

 

 
Figure 23. Variations of the ecological status according the biological quality indices MaQI (on the top), M-AMBI (in 

the middle) and HFBI (on the bottom). The dotted lines indicate the class thresholds and for each site the histogram on 

the left is 2014 and the one on the right is 2017. 
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Figure 24. Comparison of MaQI values at the beginning of the project (2014) and in the last year of monitoring (2017).  
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For MaQI we have to consider that some stations presented good-high conditions already at the end 

of the 1st year but when they were selected for sod transplantation no seagrasses or rare patches 

were present. Under good ecological conditions macrophytes can grow very quickly (2-3 months) 

and this occurred in stations such as 8, 17, 18, 35 which after the first transplantations colonized 

rapidly all the selected areas.   

 

During the 3rd year project a mathematical model was set up and validate by DAIS-UNIVE with the 

support of ISPRA. 

The purpose of the Seagrass SPace-explicit Individual-Based model, SPIB, developed within the 

project framework, is to give a representation of the spatial development of seagrass clones and to 

assess how physico-chemical characteristics of the site and inter-intra specific competition shape the 

marine phanerogams prairies. The model comprises three hierarchical levels: individual, population, 

and environment. An individual-based approach was chosen, since it allows one to represent prairies 

growth starting from very low initial biomasses (single ramet, seed), and to compare it with observed 

time series on seagrass patches diameters. Individuals are characterised by the following state 

variables: identity number, species, age, position, parent ramet, leaf biomass, and rhizome balance. 

The population is characterised by the following variables: patch area of each species, above and 

below-ground biomasses, and shoot densities for each species. Sexual reproduction is considered by 

taking into account three different mechanisms of seed dispersion: direct dispersion, seed floatation 

and seed rafting. The key module of SPIB calculates the growth of the single ramet, in terms of C 

biomass fixed through photosynthesis, using water temperature, nutrients, and irradiance as 

environmental forcings. Light absorption due to the proliferation pleustophytic macroalgae is taken 

into account explicitly in the model. 

SPIB model outputs were compared to LIFE SeResto experimental measurements (model validation) 

and it was possible to foresee Z. marina growth under different environmental conditions. Figure 25 

and Figure 26 show the results of model validation for a single station and for 8 different stations in 

which environmental data and patch development data were collected in the framework of LIFE 

SeResto. The model was also run in a forecast mode, to explore the response of patches growth under 

different environmental conditions (Table 13).The bathymetry profile was either set to flat or sloping, 

and the nutrients availability to rich (LimN = LimP = 1) or poor (LimN = LimP = 0.9), creating a total 

of four different scenarios: flat-rich (FR), flat-poor (FP), slope-rich (SR), and slope-poor (SP). The 

model was run for 810 days (slightly more than 2 years), with a time step of 0.5 days. This second 

type of simulation was carried out to support the design of restoration actions. 
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Figure 25.Example of the probability of colonization success in relation to Ulvacean proliferation. In this case the model 

well fit the experimental observations. The prediction was not as good for sites 5 and 16 (see figure 26). 

 

 

Figure 26. Seagrass patch growth. Black circles represent experimental data, and green continuous line represents model 

results 

 

 

 

 



 45 

Table 13. Patch growth scenarios; data are referred to the “potential expansion” of the plant, which was assessed with 

respect to the optimum growth (non-limited by environmental conditions). 

 Sloping profile 

(“beach”) 

Flat profile 

(“chiaro”) 

Constant temperature 

Constant nutrients 
30,1% 29,5% 

Constant temperature 

Decreasing nutrients 
31,4% 31,2% 

Increasing temperature 

Constant nutrients 
29,1% 29.6% 

Increasing temperature 

Decreasing nutrients 
28,9% 28,8% 

 

The slight delay in the completion of the milestones resulted negligible and the activity was completed 

without particular problems. The achievements of this action fulfilled the general objectives set in the 

project and furnished an overall picture of the environmental characteristics of the intervention area, 

without any budget increase. The results of this action, together with the ones of action D1, 

represented the indicators to measure the success of the concrete actions C1 and C2 and to verify the 

habitat improvement after plant transplantations.  
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Action D3 – Monitoring and assessment of ecosystem services. 

Monitoraggio e quantificazione dei servizi ecosistemici associati al ripristino delle 

praterie di fanerogame 

Scheduled start Scheduled end Actual start Actual end 

January 1st, 2017 April 30th, 2018 March 1st, 2016 April 30th, 2018 

ACTION COMPLETED 

 

Action D3 aimed at evaluating the ecosystem services provided by habitat 1150* in Venice Lagoon 

and at quantifying the enhanced ecosystem services resulting from seagrass restoration. Responsible 

for the action D3 is ISPRA with the support of DAIS-UNIVE.  

Action D3 started earlier than scheduled to reduce the work efforts in the last year of the project.  

From March 2016 to 31th December 2016, a preliminary review of literature on ecosystem services 

(ES) provided by transitional water ecosystems and methodologies for their evaluation was carried 

out. This review has been updated including new papers published during the last year. The 

deliverable D3.1 “Resume of literature on ecosystem service assessment in habitat 1150*” is included 

as Appendix of the Final report of action D.3 “Assessment of ecosystem services provided by seagrass 

restoration of habitat 1150*” (original Italian title: “Dati raccolti nel progetto ed elaborazione in 

funzione della valutazione e quantificazione dei servizi ecosistemici forniti dalle azioni di ripristino 

dell’habitat 1150*”). 

 

Field data for assessing the habitat 1150* status following seagrass restoration were collected in 

action D2 during the whole project lifetime. In the framework of action D.3 these data have been used 

to assess ecosystem services related to Biodiversity, as regulating and maintenance services. 

Moreover, fish fauna data, collected by means of professional trap nets (bertovelli), was used to assess 

the changes in commercial species abundance (“provisioning” services related). 

In addition, although not foreseen in the proposal, questionnaires were delivered to local hunters 

(amateurs) and fishermen (amateurs, professionals), to investigate the perception of these 

stakeholders regarding the role of seagrass in supporting the environmental health and their activity. 

About 40 people (amateur fishermen and hunters) answered these surveys while professional 

fishermen did not answer. These data were used to assess the “cultural services” related to recreational 

uses. 

This activity did not require extra costs and it was partially carried out with the support of the partner 

Laguna Venexiana ONLUS, who sent and collected all questionnaires.  

In the action D3 deliverable (D3.1), the analysis of ecosystem services was carried out following the 

approach suggested by the guide for beneficiaries “Assessing ecosystems and their services in LIFE 

projects”. 

 

The suggested approach consists of the following steps: 

1. Identification of relevant ecosystem types and assessment of their condition. 

2. Analysis of the human-environment system. 

3. Selection and quantification of relevant ecosystem services. 

4. Normalisation of ecosystem services values and their inclusion in the matrix 

 

1. Identification of relevant ecosystem types and assessment of their condition. 

In the case of LIFE SERESTO project, the Identification of relevant ecosystem types is directly 

related to the target habitat (1150* Coastal lagoons) and to the restoration of seagrass meadows. The 

assessment of habitat 1150* (improved) conditions is a focal point of the project. Indicators for 

quantification of conservation degree (Habitat Directive), developed in the framework of the project, 

and for classification of ecological status (WFD Directive), stated by Italian Law, were applied to this 
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aim. Seagrass total cover was also used as indicator of trend in ecosystem conditions, as result of 

restoration efforts.  

 

2. Analysis of the human-environment system. 

The analysis of the human-environment system carried out, in the framework of LIFE SeResto 

project, included two main items: 

- Environmental Policy: Venice lagoon is regulated by national and European policy. There 

are obligations to meet environmental objectives, as the good ecological status (WFD) and 

the good conservation degree of habitat and species (HBD).  

- Local Stakeholders: the main stakeholders in Venice lagoon, whose activity is related to the 

habitat 1150* and to the presence of seagrass meadows are fishermen and hunters. 

Other types of stakeholders’ activities, not investigated by the project, include birdwatching 

(habitat 1150* and areas covered by seagrass represent a relevant feeding area for several 

ornithic species) rowing and sailing by traditional boats. These activities benefit from a 

healthy environment, even if the connection with seagrass is indirect and hard to assess. 

 

3. Selection and quantification of relevant ecosystem services. 

A preliminary list of all possible ES, provided by habitat 1150* and supported by seagrass restoration 

in Venice Lagoon, was defined with reference to the Common International Classification of 

Ecosystem Services (CICES) and to the MAES list of ES indicators for the specific ecosystem. 

In a second phase, a selection of the most relevant (and quantifiable) ES have been identified in the 

context of LIFE SeResto project, considering the most representative stakeholders and the data 

availability (Table 14). In agreement with the cited EU LIFE ES guide, the selected ES are classified 

according to the CICES list V.4.3 (updated at Jan 2013), instead of the most recent CICES version 

(V.5.1 updated at Jan 2018). 

 

4. Normalisation of ecosystem services values and their inclusion in the matrix 

The cited guide for Ecosystem Services (ES) assessment in the framework of LIFE project, suggest 

the use of a ES matrix, crossing ES indicators and reference units describing the specific context to 

which the assessment of the ecosystems relates. 

In the context of LIFE SeResto project the assessment of ecosystem services was not carried out at 

different reference unit level. The restoration of seagrasses was supposed to provide similar services 

throughout the project area. Therefore, the normalisation of ecosystem services values and their 

inclusion in the matrix was not carried out. 
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Table 14. Ecosystem services relevant (and quantifiable)for the Life SERESTO project. ES are selected on the basis of the MAES list of indicators for the transitional water 

ecosystem. Details of ecosystem services and method for quantification are also reported 

CICES V.4.3 MAES  details 

section division group class Type of service Assessed by 

Provisioning nutrition- - biomass Wild animals and their 

outputs 

change in fish fauna 

(commercial species) 

abundance 

Sampling data 

(D.2) 

Regulation and 

maintenance  

Maintenance of 

physical, chemical, 

biological conditions 

Lifecycle 

maintenance, 

habitat and 

gene pool 

protection 

Maintaining nursery 

populations and 

habitats 

- improvement of 

Biodiversity (algae, 

benthos, fish fauna): 

Richness and abundance 

indices; 

-  extension of new 

seagrass meadows (ha); 

- improvement of 

conservation degree of 

habitat 1150*; 

- improvement of 

ecological status; 

Sampling data 

from action D.2 

Atmospheric 

composition and 

climate regulation 

Global climate 

regulation by reduction 

of greenhouse gas 

concentrations 

Carbon stock  Field data and 

literature 

cultural Physical and intellectual 

interactions with biota, 

ecosystems, and 

land/seascapes 

[environmental 

settings] 

Physical and 

experiential 

interactions 

Experiential use of 

plants, animals and 

land- 

/seascapes in different 

environmental settings 

Increase of habitat for fish 

fauna and birds – benefit 

for traditional lagoon 

activities 

Survey to 

fishermen and 

hunters 

 

 

 



 

 

The most interesting result is the stakeholders’ perception of the project results. Most of 

interviewed fishermen and hunters (92%) highlighted the importance of seagrass ecosystem for 

the environmental health and as habitat for bird and fish fauna. Moreover the 74% observed an 

increasing of seagrass cover in the project area from 2014 (Figure 27).  

Most of hunters (79%) observed an increase of bird abundance. The 54% of fishermen observed 

an increase in fish abundance, while only 8% of fishermen registered a decrease. The 38% of 

contacted stakeholders did not answer to this question. 
 

 
Figure 27. Main results from stakeholders’ surveys. 

 

Despite some changes in the timing of the action, its achievements fulfilled the general 

objectives set in the project and furnished interesting results, without any budget increase.  

The assessment of ecosystem services provided by restoring the habitat 1150* Coastal lagoon 

will continue in the framework of the LIFE LAGOON REFRESH, started in September 2017. 

This new project is implemented in the same SCI IT3250031 “Laguna Superiore di Venezia”, 

aiming at restoring an ecotonal environment, typical of microtidal lagoons, characterised by a 

marked salt gradient and by reedbed habitat, as buffer areas between lagoon and mainland. 
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Action F2 – Networking 

Scheduled start Scheduled end Actual start Actual end 

January 1st, 2014 April 30th, 2018 December 19th, 2013 April 30th, 2018 

ACTION COMPLETED 

DAIS-UNIVEis responsible of this action, but all partners participate actively to dissemination 

and networking activities. 

The main achievement of that action was the subscription of two networking agreements 

between DAIS-UNIVE (as coordinator) and the coordinator beneficiary of LIFE Ghost, LIFE12 

BIO/IT/000556 and LIFE VIMINE, LIFE12 NAT/IT/001122. So several events were organized 

involving the three staffs (Table 15). Much more time was dedicated to this network, in 

comparison to other projects, because the intervention Region, the stakeholders, the general and 

technical publics are the same. In this way, it was possible to optimize the event organization 

putting together the expertise and involving a larger public. Costs were in line with the budget 

and it was possible to reach a larger public than foreseen in the proposal. 

The deliverable F2.1 “Networking first report” includes pictures of all the activities carried out 

until December 2014. The deliverable F2.2 “Networking final report” describes by text and 

pictures all the events organized during the project lifetime (including the first report).  

The full list of events organized within this action is reported in Table 15. 

Beyond dissemination activities, the networking allowed to share expertise on the 

implementation of action C2 for the construction of fences thanks to the expertise of LIFE 

VIMINE and the results of the LIFE SeResto were used to plan the action C4 of LIFE LAGOON 

REFRESH (LIFE16 NAT/IT/000663). In tight cooperation with LIFE VIMINE, notice boards 

were prepared and exposed in proximity of public transport stops (imbarcaderi). Although 

issued on action E2, the Guidebook to habitat 1150* restoration includes data to favour project 

replication in other coastal lagoons and can be useful to verify the environmental conditions 

suitable to guarantee the success of transplantations. 

Thanks to the Veneto Region Council’s press center the copybook “I progetti LIFE in laguna 

di Venezia e nell’AltoAdriatico” [LIFE projects in Venice lagoon and in Northern Adriatic Sea] 

was issued in October 2015. The electronic version can be downloaded at the following link:  

http://www.consiglioveneto.it/crvportal/upload_crv/serviziostudi/1450435888700_VT1_15_P

rogetti_LIFE2.pdf 

The copybook contains the description of the project’s objectives, intervention strategies, 

monitoring activities and the results achieved after the first 18 months. The text is completed 

with pictures and graphs illustrating the different intervention phases. Two more chapters were 

dedicated to the description of LIFE GHOST and LIFE VIMINE. The editing and printing was 

totally in charge of the Veneto Region printing center. 

By means of social media and web sites the results of several LIFE projects were followed and 

the information shared. At least 4-5 presentations per year were done during local, national and 

international conferences, driving the choices towards topics related to our activities (i.e. 

seagrass or coastal lagoon conferences) or to the events in which other LIFE projects were 

present (i.e. SER2014, 2016). These presentations are better reported in dissemination action 

E2. 

Two events were carried out after the project ends thanks to the cooperation with ISPRA 

(Natura 2000 Day in Castelporziano Rome, Italy on May 21st, 2018) and the networking with 

ISMAR CNR (coordinator of LIFE GHOST, that organized the World Oceans Day 2018 on 

June 8th, 2018). No extra cost was necessary because the dissemination materials are still 

available for project disseminations. 

http://www.consiglioveneto.it/crvportal/upload_crv/serviziostudi/1450435888700_VT1_15_Progetti_LIFE2.pdf
http://www.consiglioveneto.it/crvportal/upload_crv/serviziostudi/1450435888700_VT1_15_Progetti_LIFE2.pdf
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As a consequence of the LIFE SeResto Final Conference, held in Rome in April 11th, 2018 and 

attended by some researchers who are involved in international projects for coastal lagoon 

restoration, a field visit will be planned in 2019 to start a cooperation with the Radbound 

University Nijmegen and the NIOZ Royal Netherlands Institute for Sea Research - Yerseke in 

the Netherlands to compare the different transplantation methods and their chances of success. 

 
Table 15. List of events carried out in cooperation with other LIFE or European projects. 

Date Event City Other projects involved 
Number of 

attendances 

December 19th, 2013 LIFE VIMINE Presentation meeting Venice (Italy) LIFE VIMINE (LIFE12 NAT/IT/001122) NA 

May 19th-23th, 2014 
Conference of Italian Society of Marine 

Biology, organized by DAIS-UNIVE 
Venice (Italy) 

LIFE VIMINE (LIFE12 NAT/IT/001122), LIFE GHOST (LIFE12 

BIO/IT/000556), LIFE Enveurope (LIFE08 ENV/IT/000399), LIFE 

Rarity (LIFE10 NAT/IT/000239) 

150 

June 3rd, 2014 Coordination meeting Venice (Italy) LIFE VIMINE (LIFE12 NAT/IT/001122) 11 

June 30th, 2014 
Presentation of the LIFE funding period 

2014-2020 
Venice (Italy) 

LIFE VIMINE (LIFE12 NAT/IT/001122), LIFE Waterstore (LIFE11 

ENV/IT/035) 
>50 

August 4th-8th, 2014 
9th European Conference on Ecological 

Restoration 
Oulu (Finland) 20 LIFE projects involved from different European countries  >200 

October 3rd, 2014 Presentation on books on Venice lagoon Venice (Italy) LIFE VIMINE (LIFE12 NAT/IT/001122)  >30 

October 29th, 2014 
Networking meeting with dr. Grazia 

Masciandaro 
Venice (Italy) 

LIFE BIOREM (LIFE11 ENV/IT/000113), LIFE CLEANSED (LIFE12 

ENV/IT/000652) 
5 

October 31st, 2014 

Networking meeting in order to share the 

contents of questionnaire, written by 

LIFE VIMINE about the ecosystems 

services provided by salt marshes 

Venice (Italy) LIFE VIMINE (LIFE12 NAT/IT/001122)  7 

November 8th, 2014 

Stand at the museum of Natural History 

in occasion of "The museum of the 

lagoon work in progress" 

Venice (Italy) 
LIFE VIMINE (LIFE12 NAT/IT/001122), LIFE GHOST (LIFE12 

BIO/IT/000556), LIFE Enveurope (LIFE08 ENV/IT/000399) 
NA 

December 3rd, 2014 

and April 9th, 2015 

Networking meeting in order to share 

LIFE VIMINE expertise on screen 

production (action C2) 

Padua and Ca' 

Zane fishing 

ponds (Italy) 

LIFE VIMINE (LIFE12 NAT/IT/001122)  3 

January 21st, 2015 
Coordination meeting to organize a joint 

event on February 28th, 2015 
Venice (Italy) 

LIFE VIMINE (LIFE12 NAT/IT/001122), LIFE GHOST (LIFE12 

BIO/IT/000556) Fig. 28 
17 

February 28th, 2015 

Three LIFE projects in Venice for 

environmental improvement: 

cooperation opportunity between 

operators from hunting and fishing field 

and research  

Venice (Italy) 
LIFE VIMINE (LIFE12 NAT/IT/001122), LIFE GHOST (LIFE12 

BIO/IT/000556) 
47 

April 17th-19th, 2015 Project presentation at sea Festival Venice (Italy) 
LIFE VIMINE (LIFE12 NAT/IT/001122), LIFE GHOST (LIFE12 

BIO/IT/000556) 
6000 

May 11th-13th, 2015 
4th Project Workshop of LIFE+ MC 

SALT 

Delta del Po 

(Ferrara, Italy) 

LIFE MC-SALT (LIFE10 NAT/IT/000526), LIFE AGREE (LIFE13 

NAT/IT/000115), Natura 2000 in Po Delta (LIFE09 NAT/IT/000110) 
NA 

May 23th, 2015 

Project presentation in occasion of 

"Natura 2000 Day" at the Museum of 

Natural History 

Venice (Italy) 
LIFE VIMINE (LIFE12 NAT/IT/001122), LIFE GHOST (LIFE12 

BIO/IT/000556)  
300 

June 30th, 2015 

Info-day organized by International 

Research Office of Ca' Foscari 

University in cooperation with 

Europedirect - Comune di Venezia to 

introduce and promote funding period 

LIFE 2014-2020 

Venice (Italy) 
LIFE VIMINE (LIFE12 NAT/IT/001122), LIFE GHOST (LIFE12 

BIO/IT/000556) 
>50 

October 7th, 2015 
Coordination meeting to organize a joint 

event on October 15th, 2015 
Venice (Italy) LIFE VIMINE (LIFE12 NAT/IT/001122)  >10 

October 15th, 2015 
Presentation to the joint commission 

UNESCO/ICOMOS/RAMSAR 
Venice (Italy) LIFE VIMINE (LIFE12 NAT/IT/001122)  25 

October 20th-21st, 2015 

Workshop on water resources and the 

protection of sea organized by the Italian 

National Contact Point LIFE Program of 

the Ministry for the Environment, Land 

and Sea 

Venice (Italy) 28 Italian LIFE's projects >100 

October 27th, 2015 
Workshop for high school teachers 

organized by LIFE GHOST 
Venice (Italy) 

Project NETCET (Adriatic IPA), LIFE GHOST (LIFE12 

BIO/IT/000556) 
18 

December 11th, 2015 

Attendance to the 3rd meeting with the 

stakeholders of the LIFE GHOST 

Project 

Venice (Italy)  LIFE GHOST (LIFE12 BIO/IT/000556) >50 
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December 2015 

"LIFE projects in the Venice lagoon and 

in the high Adriatic Sea", publication 

available from the Veneto Region 

Venice (Italy) 
LIFE VIMINE (LIFE12 NAT/IT/001122), LIFE GHOST (LIFE12 

BIO/IT/000556) 
NA 

May 25th, 2016 

in occasion of the meeting between LIFE 

GHOST and LIFE AUTOPLAST 

LIFE13 ENV/IT/000559, LIFE SeResto 

was present to exchange information on 

the progress of the former and on its 

networking with the latter 

Venice (Italy) 
LIFE GHOST (LIFE12 BIO/IT/000556), LIFE AUTOPLAST LIFE13 

ENV/IT/000559 
3 

June 7th, 2016, 

September 20th, 2016, 

October 21st, 2016, 

February 15th, 2017 

Meetings with LIFE VIMINE's Project 

manager to verify and prepare the 

procedure for the amendment of MAV to 

PROVV OOPP 

Padua (Italy), 

Venice (Italy) 
LIFE VIMINE (LIFE12 NAT/IT/001122)  2 

June 17th, 2016 

Info-day organized by International 

Research Office of Ca' Foscari 

University in cooperation with 

Europedirect - Comune di Venezia to 

introduce and promote funding period 

LIFE 2014-2020 

Venice (Italy) 
LIFE HEROTILE (LIFE14CCA/IT/000939), CSMON LIFE (LIFE13 

ENV/IT/842)  
>50 

July 20th and July 29th, 

2016 

Meetings to produce and expose notice 

boards 
Venice (Italy) LIFE VIMINE (LIFE12 NAT/IT/001122)  4 

October 20th, 2016 
Attendance to LIFE GHOST Final 

Conference 
Venice (Italy)  LIFE GHOST (LIFE12 BIO/IT/000556) 100 

December 12th, 2016 
Presentation at the LIFE MC-SALT 

Final Conference 

Cervia (Ravenna 

- Italy) 

LIFE MC-SALT (LIFE10 NAT/IT/000526), LIFE Zone UmideSipontine 

(LIFE09 NAT/IT/000150) 
50 

March 27th, 2017 

Networking meeting with dr. Graziano 

Caramori to share information and 

activity  

Ferrara (Italy) LIFE AGREE (LIFE13 NAT/IT/000115) 2 

May 10th-12th, 2017 

Participation to EU LIFE Platform 

meeting on Ecosystem Services Costing 

the Earth? - translating the ecosystem 

services concept into practical decision 

making 

Tallin (Estonia) 50 LIFE projects from 16 countries 98 

June14th, 2017 
Presentation at the LIFE RESMARIS 

Conference in Rome  
Rome (Italy) 

LIFE RESMARIS (LIFE13 NAT/IT/000433), LIFE PonDerat (LIFE14 

NAT/IT/000544), LIFE REDUNE (LIFE16 NAT/IT/000589) 
45 

June 22nd, 2017 
Presentation at the LIFE VIMINE Final 

Conference in Venice  
Venice (Italy) LIFE VIMINE (LIFE12 NAT/IT/001122)  140 

June 27th, 2017: 

LIFE SeResto is presented in the LIFE 

Publication “LIFE and coastal habitats” 

at pag 70.  

      

February 23th, 2018 

Attendance to the LIFE REDUNE 

presentation conference; LIFE SeResto 

was cited by LIFE LAGOON REFRESH 

Venice (Italy) 
LIFE REDUNE (LIFE16 NAT/IT/000589), LIFE LAGOON REFRESH 

(LIFE16 NAT/IT/000663)  
100 

March 20th, 2018 

LIFE SeResto was cited by prof. Sfriso 

during LIFE LAGOON REFRESH First 

Conference 

Venice (Italy) LIFE LAGOON REFRESH (LIFE16 NAT/IT/000663) 97 

March 27th, 2018 
 LIFE SEPOSSO contacted our staff to 

exchange information and results 
  LIFE SEPOSSO (LIFE16 NAT/IT/000816)   

April 11th, 2018 LIFE SeResto Final Conference Rome (Italy) 5 LIFE Projects from Spain, France, Italy, Portugal 45 

May 21st, 2018 Natura 2000 Day 2018 

Republic 

President estate 

in Castelporziano 

Rome (Italy) 

15 Italian LIFE Project in which ISPRA is beneficiary 30 

June 8th, 2018 World Oceans Day at ISMAR CNR Venice (Italy) 
LIFE LAGOON REFRESH (LIFE16 NAT/IT/000663), LIFE VIMINE 

(LIFE12 NAT/IT/001122)  
>100 
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a.2 Dissemination actions 

Objectives 

The dissemination activities were organized in two different actions: E1 and E2.  

The action E1 was dedicated to the production of all the materials necessary to present the 

project and the event organization for the general public. So, the first phase included the 

preparation of the project logo, the job assignment for the graphic layout, for the website and 

for the video production. The following phase, lasting all the project duration, was dedicated to 

the event organization aiming at raising the citizen awareness on the project interventions and 

the environmental safeguard. The expected results were a general knowledge of the project and 

its objectives and an increased awareness on the environmental dynamics and ecological quality 

of coastal lagoon (habitat 1150*). Particular attention was given to the ecological role of 

seagrasses, the differences with opportunistic macroalgae and the fish fauna that takes 

advantage from the environment improvement. 

The action E2 was focused on the necessity to reach a technical public. One of the main threat 

for seagrass beds is represented by clam harvesting. In recent years, probably due to 

overfishing, the clam presence in the intervention area is negligible. However, to prevent future 

damages to the transplanted specimens and to raise the awareness of Public Administrations, 

stakeholders, amateurs and professional fishermen, the project aimed at protecting the integrity 

of seagrass beds. People living and working in the lagoon was made aware of the major 

ecosystem services that aquatic plants can provide. The main expected result was to reach some 

specific targets that can be helpful in preserving and protecting the restored ecosystem. 

Moreover, the project was presented during national and international conferences to reach 

other researchers and stakeholders that could be interested to apply the present methods in other 

coastal lagoons. Attention was paid also to the students of different levels with seminars and 

specific activities. 
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Dissemination: overview per activity 

Action E1 – Dissemination to general public.  

Comunicazione rivolta al pubblico indifferenziato 

Scheduled start Scheduled end Actual start Actual end 

January 1st, 2014 April 30th, 2018 January17th, 2014 May 31st, 2018 

ACTION COMPLETED 

LV was responsible of the presentations of the results to the general public. Beyond the direct 

organization of presentations to its own associated members, for the implementation of this 

action, LV commissioned the no-profit organization “Fondazione per la CulturaRurale” to 

promote the project to the stakeholders at exhibitions held in Vicenza (Veneto, Italy). At the 

same time, DAIS-UNIVE and ISPRA collaborated to awaken the stakeholders, the kids and the 

citizens on the quality of the lagoon environment. 

The first phase of the action was carried out by DAIS-UNIVE in accordance with the 

production of the deliverables “Website”, “Project logo”, “Bilingual brochure describing 

project objectives and phases” and “Project long and short videos”. All the partners participated 

with contributes on their activities and to the draft revisions. That phase, as presented in the 

proposal, finished within the second year. However, some activities continued until the end of 

the project (update of the website and social media). The production and attachment of the 

notice boards was done in August 2016. Moreover, we improved the video production with the 

demonstration of the seagrass bed development and details on each partner involvement.  

Here below the description of each produced deliverable is given. 

Project logo and graphics 

The project logo was prepared within the first couple of weeks of January 2014 in order to be 

used in the leaflet containing the kick-off meeting agenda. The project logo has been used, 

together with the LIFE and Natura 2000 logos, in all materials related to the project activities. 

Action A3 

- Vademecum, teaching material, Recovery of Habitat 1150* (Coastal lagoons) by means of 

seagrass recolonization. A strategic approach to meet the objectives of Habitat and Water 

Framework Directives. Guidelines to seagrass identification and transplantation actions 

(action A3). 

Action C1 

- Manual for the sampling and transplantation of sod-bearing plants/Manual for the active 

dispersion of seeds and rhizomes (C1.1/C2.1). 

- Report of transplantation activities with map and description of each site (C1.2). 

- Report of transplantation activities, with maps and site descriptions - Year 2015 (C1.3). 

Action C2 

- Cartographies of screen (fence) position. Deliverables C2.2, C2.4 

- Annual photogalleries of seagrass beds with annual cartography of rhizome dispersion areas. 

Deliverables C2.3, C2.5, C2.6, C2.7 

- Forms to be fill in by the operators during the in situ activities (rhizome dispersion). 

Action D1 

- Manual to monitor the survival of transplanted specimens and to support new meadow 

expansion (D1.1). 

- Reports of seagrass monitoring. Deliverables D1.2, D1.3, D1.4, D1.5 

 

 

Action D2 
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- Manual for the assessment of the ecological quality, biodiversity and ecosystem services 

(D2.1).  

- Reports of biodiversity and ecological quality monitoring. Deliverables D2.2, D2.3, D2.4 

- ISPRA Notebook describing final data of ecological monitoring 

Action D3 

- Resume of literature data on ecosystem service quantification and assessment for habitat 

1150* in the intervention area (D3.1) 

Action E1 

- Flyers in Italian and in English 

- Bilingual brochures describing project objectives and phases 

- Playbill of project in Italian, English and French 

- Roll-up  

- Project videos. 

- Brochure for the kids with coloured pencils 

- Article on the Platinum magazine 

- Veneto Region Council’s copybook “I progetti LIFE in laguna di Venezia e nell’Alto 

Adriatico” [LIFE projects in Venice Lagoon and in Northern Adriatic Sea]  

- Website 

- Facebook page 

- Twitter page 

- Three-side panel exposed permanently at the DAIS-UNIVE 

- Flags with project and LIFE logos were printed to be used on the boats 

- Notice boards in lagoon and on public transport stops 

- Layman reports in Italian and in English 

- Conferences gadgets: bags, pencil, USBs, etc. 

Action E2 

- Template of power-point presentations 

- Poster presented at National and International Conferences 

- Guidebook to habitat restoration 

Action F1 

- Template for meeting minutes 

Action F2 

- Networking reports. Deliverable F2.1, F2.2 

 

Attachment of notice boards 

The production and attachment of notice boards in the intervention areas (lagoon habitat) 

required specific licenses, due to safety rules for naval traffic or to the supervision of the “Fine 

Arts Commission” that has to preserve the historical landscape. On June 3rd, 2014 a meeting 

was held in Venice with partners and LIFE Vimine’s staff in order to cooperate to dissemination 

in general and in the placing of the notice boards. On July 15th, 2014, DAIS-UNIVE, together 

with some representatives of LIFE VIMINE, carried out an in situ inspection to identify the 

proper position for the notice boards, in accordance with “Fine Arts Commission” guidelines, 

naval traffic rules and proximity to intervention areas. Given the necessary licenses, the best 

solution resulted to put playbills on local public transport (Vaporetti) and stops (Imbarcaderi) 

to reach people coming near the intervention area. The procedure was completed in August 

2016 because of administrative procedures and costs necessary to cover the minimum period 

of the project duration. This entire activity has been carried out in tight cooperation with LIFE 

Vimine’s associated partner “Comune di Venezia” (Venice Municipality). 7 notice boards were 

placed in the public transports. They included information on both LIFE SeResto and LIFE 

Vimine to reduce the costs and to demonstrate the effectiveness of collaboration and the joint 
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efforts in ecosystem safeguard and restoring. The playbills are still (January 2019) on the public 

transport (both Vaporetti and Imbarcaderi), then, they will be located in high frequency areas 

of each partner (both of LIFE VIMINE and LIFE SeResto) in order to guarantee the visibility 

of the interventions in the after-LIFE.  

Moreover, according with naval traffic rules, three notice boards were exposed near the main 

canals in the intervention areas (only for LIFE SeResto project). At the begin, the idea was to 

use the local structures for the naval traffic signals (Bricole), but PROVV OOPP suggested to 

prepare stand-alone notice boards that were located at the following geographic coordinates and 

will last approximatively 10 years. 

1) “At fork of canals San Felice-Riga”: 45°29’32.51”N; 12°28’32.23”E  

2) “At fork of canals Canale Burano-Sant’Antonio”: 45°29’19.44”N; 12°25’11.68”E  

3) “At fork of canals San Felice-San Lorenzo”: 45°28’33.64”N; 12°27’09.81”E. 

In the meanwhile: 

- Since October 2014, a panel shared with LIFE Vimine has been exposed at “Serra dei 

Giardini” a meeting place in Venice, hosted within an ancient greenhouse.  

- Since August 2015, two 3-side panels have been permanently exposed at University Ca’ 

Foscari Scientific Campus and ISPRA. 

 

Website 

The website is on line since September 19th, 2014 (www.lifeseresto.eu). It is both in Italian and 

in English. The website furnishes a general description of the project, partners involved, plants, 

news and main results. It is completed with sessions for the download of documents, links to 

social media, videos and pictures. In Figure 28 web stats. 

 

 
Figure 28. Resume of website stats: visitors (visitatori), visited pages (pagine viste), spider and feeds from 

December 6th, 2014. 

A permanent page is dedicated to the project in the ISPRA website 

(http://www.isprambiente.gov.it/it/progetti/acque-interne-e-marino-costiere-1/life-seresto).  

 

 

 

Videos 

http://www.lifeseresto.eu/
http://www.isprambiente.gov.it/it/progetti/acque-interne-e-marino-costiere-1/life-seresto
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According to the project’s deliverable “Project long and short videos”, two videos were 

produced. The long video lasts 19:17 minutes and provides a full description of project’s aims 

and methods; the short video lasts 8:29 minutes, resuming the main activities that are in 

progress. Videos have been disseminated by Youtube (Life SeResto channel, ISPRA channel), 

Life Seresto Facebook Page, Life SeResto and ISPRA websites. In the SeResto-youtube 

channel, a couple of non-professional short videos is available. The long video is running on 

the TV channel 673 “Love in Venice” dedicated to touristic information and aired on hotel 

televisions. We improved the project dissemination with more short videos to illustrate specific 

activities and with the final achievements. A 13-minute long video was produced and 

disseminated by the same tools as the first ones. From the main video 4 short videos were 

extracted (2-4 minutes each) synthetizing the activities of each partner and the final 

achievements. All videos were in Italian with English subtitles.  

 

Photographs 

Some pictures are available in the project websites and on social media. 

 

Brochures, handouts, leaflets 

A leaflet was first produced to have dissemination material for the 45th National Conference of 

the Italian Society of Marine Biology. That conference was held in Venice, organized by DAIS-

UNIVE and LIFE SeResto, together with other LIFE and IPA projects. An English version was 

printed and distributed during the 9th European Conference on Ecological Restoration, 

University of Oulu, Finland (August 4th-8th, 2014). 

The project’s brochure is in printed in format A5, bilingual (Italian-English), 16-page long and 

includes the description of objectives and actions with photos of the activities carried out in the 

first months. Also the roll-ups were produced. 

A brochure for kids was produced and delivered during the Veneto Night events in Venice 

2016, at EXPO Aquae 2015, during guided visit in lagoon 2018 and to schools thanks to Laguna 

Venexiana ONLUS. 

The “Fondazione per la Cultura Rurale” entrusted by Laguna Venexiana ONLUS for project 

activity disseminations distributed leaflets during the annual Hunting Individual Protection 

Target Sports (HIT Show) Exhibition held in Vicenza (Italy) on February 2014, 2015, 2016. 

The Layman report was produced in Italian and English version. 

 

Handbooks 

In the framework of action A3, the first handbook of the project was issued as “Vademecum” 

for the operators involved in transplantation and dissemination activities. Then, for each of the 

concrete (C1/C2) and monitoring (D1/D2) actions protocols were delivered in order to define 

the operative intervention strategies. Moreover, a publication was issued by Veneto Region in 

the framework of action F2. All such products were already described in the previous pages. 

The deliverable “Guidebook to the restoring of habitat "Coastal lagoons"” (action E2) and the 

handbook “Quaderni ISPRA” (action D2) were prepared in order to describe the project 

achievements and the guidelines to allow the application of similar strategies in other coastal 

environments.  

 

Press cuttings overview  

Once the project started and in the occasion of the presentation during the kick-off meeting, the 

local press dedicated some articles and a news in the Regional Television. Moreover, the news 

area of Ca’ Foscari University (Infoscari) dedicated pages on the event on January 17th 

(http://www.unive.it/nqcontent.cfm?a_id=168093) and January 20th, 2014 

(http://www.unive.it/nqcontent.cfm?a_id=168146). 

http://www.unive.it/nqcontent.cfm?a_id=168093
http://www.unive.it/nqcontent.cfm?a_id=168146
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During the exhibition “Hunting Show” held in Vicenza (Italy) from February 8th to 10th, 2014, 

Massimo Parravicini, representative of LV, was interviewed and the project was cited 

(interview available on https://www.youtube.com/watch?v=rxOXwnshOA8). 

An article about the project has been published on Ideambiente (N°03_2014), on-line journal 

published by ISPRA (http://www.isprambiente.gov.it/files/ideambiente/IDEA_03_2014_ 

DEF.pdf). The newsletter CONAF (http://www.conaf.it/node/116729), professional register of 

agronomist, cited the project in relation to the partner ISPRA. 

In 2015, the website http://www.italianostravenezia.org/, dedicated a descriptive article on the 

LIFE projects in Venice Lagoon (http://www.italianostravenezia.org/wp-

content/uploads/2015/12/Esempi-di-gestione-ambientale-e-sostenibile-in-Laguna-di-

Venezia..pdf) 

An article (in Italian, English and Chinese) about the project has been published on a special 

edition of the journal “Platinum”, in occasion of EXPO 2015 (http://www.platinum-

online.com/). 

As the project was presented at the EXPO Aquae Venice 2015, the news was reported in the 

website http://www.aquae2015.org (http://www.aquae2015.org/event/progetto-seresto-

ripristinare-la-vegetazione-acquatica-e-la-sua-biodiversita/). 

The presence of project’s representatives was also announced in occasion of Veneto Night 

(European Researcher’s Night 2015) on Infoscari (http://www.unive.it/ 

nqcontent.cfm?a_id=195690), on Venezia Today (http://www.veneziatoday.it/eventi/cultura/ 

venetonight-venezia-25-settembre-2015-info-programma.html) and on 

http://www.venetonight.it (http://www.venetonight.it/progetto-life-seresto-ripristinare-la-

vegetazione-acquatica-e-la-biodiversita-della-laguna/) and during the presentation of the web 

documentary “Metagoon” by Matteo Stocco in the newspaper La Nuova Venezia 

(http://ricerca.gelocal.it/nuovavenezia/archivio/nuovavenezia/ 2016/03/31/venezia-

documentario-per-conoscere-la-laguna-49.html) and on the Bevilacqua La Masa Foundation 

website (http://www.bevilacqualamasa.it/metagoon-secondo-incontro).  

An interview of DAIS-UNIVE staff is available at the you tube channel “youcafoscari” 

(https://www.youtube.com/watch?v=W5dbPtOFzGs) and on LIFE SeResto YouTube channel. 

In February 2017, February 2018 and April 2018, about 25 news on the project were published 

on local and web newspapers in occasion of the mid and final conferences. 

The project aims were published in the quarterly issue “Veneto Caccia” 1/2015 (20065 paper 

copies) and 1/2016 (22400 paper copies) due to the activities carried out by “Fondazione per la 

Cultura Rurale”. 

A short article in “Venerdì di Repubblica” was published in March 2017 as annex to national 

newspaper “La Repubblica). 

Massimo Parravicini (LV) Interview is available on 

https://www.1538mediterranee.com/2017/09/06/de-venise-au-canal-de-suez-la-mediterranee-

en-lutte-pour-sa-biodiversite/Laguna. 

The technical and scientific papers are listed in the action E2. 

 

Social Media used 

The Facebook page has been prepared and updated since July 28th, 2014. Periodically, news 

was posted to inform the followers on the project activities and achievements. In Figure 29, the 

post cover of the Facebook page is plotted for the period between May 1st, 2017 and September 

2018. The Facebook page is the most updated, but at the same time the news is also reported 

on Twitter. The pages on Pinterest, Flick, You Tube and Vimeo are less updated, but they 

contain pictures and videos of the main phases of the project. The main video are available to 

everybody on the LIFE SeResto You Tube channel. At the foot page of the web site 

www.lifeseresto.eu the links to each social media are available. 

https://www.youtube.com/watch?v=rxOXwnshOA8
http://www.conaf.it/node/116729
http://www.italianostravenezia.org/
http://www.italianostravenezia.org/wp-content/uploads/2015/12/Esempi-di-gestione-ambientale-e-sostenibile-in-Laguna-di-Venezia..pdf
http://www.italianostravenezia.org/wp-content/uploads/2015/12/Esempi-di-gestione-ambientale-e-sostenibile-in-Laguna-di-Venezia..pdf
http://www.italianostravenezia.org/wp-content/uploads/2015/12/Esempi-di-gestione-ambientale-e-sostenibile-in-Laguna-di-Venezia..pdf
http://www.platinum-online.com/
http://www.platinum-online.com/
http://www.aquae2015.org/
http://www.venetonight.it/
http://www.venetonight.it/progetto-life-seresto-ripristinare-la-vegetazione-acquatica-e-la-biodiversita-della-laguna/
http://www.venetonight.it/progetto-life-seresto-ripristinare-la-vegetazione-acquatica-e-la-biodiversita-della-laguna/
http://www.bevilacqualamasa.it/metagoon-secondo-incontro
https://www.youtube.com/watch?v=W5dbPtOFzGs
http://www.lifeseresto.eu/
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Figure 29. Post cover in the LIFE SeResto Facebook page from May 1st, 2017 to September 2018. 

The second phase of the action E1 is being carried out by all partners, in relation to their 

audiences, with the aims to raise the citizen awareness as much as possible. The following 

activities were carried out to promote the project to the general public (some of the activities 

fell also in the framework of action F2, Table 15): 

i) May 6th, 2014, DAIS-UNIVE presented the project at the Lions club in Venice to ca. 35-40 

persons; 

ii) October 3rd, 2014, the project was presented by ISPRA and DAIS-UNIVE at “Serra dei 

Giardini” a meeting place in Venice, hosted within an ancient greenhouse; 

iii) November 8th, 2014 thanks to a fruitful cooperation with the Museum of Natural History 

the project was fostered in the best place in Venice to reach citizens, kids and their families: 

exhibition of poster and distribution of brochures and flyers were facilitate beyond the 

indicated date. 

iv) the partner LV commissioned the no-profit organization “Fondazione per la Cultura Rurale” 

to promote the project at the exhibitions which will be held in Vicenza (Veneto, Italy): 

- on February 8th-10th, 2014 at the Hunting Show whose visitor number reached 32000. 

- on February 14th-16th, 2015at the Hunting, Individual Protection e Target Sports 

Show (HIT show 2015), whose visitor number reached 31000.  

- on February 13th-15th, 2016 at the HIT Show, whose visitor number reached 36000. 

- on February 11th-13th, 2017 at the HIT Show, whose visitor number exceeded40000 

v) on February 26th, 2015 LV, within a regional project, organized a presentation to explain 

how to do angiosperm transplantations to fishermen who will transplant plants in the central 

and southern part of the lagoon; 

vi) May 17th, 2015 LV presented the project to kids during the event “Children celebrating life 

in the lagoon” in Quarto d’Altino (Venice, Italy), approximately 100 kids with relatives; 

vii) May 31th, 2015 DAIS-UNIVE was invited by the partner LV to explain the project to kids 

participating at the event “Children celebrating life in the lagoon” organized by the partner 

himself in Chioggia (Venice, Italy), approximately 100 kids with relatives; 

viii) between June and October 2015 the project SeResto was presented at EXPO Aquae, an 

event organized in Venice in cooperation with Veneto Region. DAIS-UNIVE, ISPRA and 

LV organized interventions on June 16th, July 22nd, September 30th (the average attendance 

in these dates was 25-30 persons); October 2nd (in that occasion Life SeResto was presented 

to about 120 students of a primary school from the Venice hinterland and to 20 students of 

a high school). October 14th-15th: LIFE SeResto was presented at EXPO Venice Aquae to 

about 350 students of high schools from Venice and Padua, in the framework of a two-day 
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lesson on marine biodiversity organized by the partner ISPRA. The audience was mixed 

between technical and generic public; 

ix) September 25th, 2015, in the occasion of Veneto Night (European Researcher’s Night), at 

Ca’ Foscari University, DAIS-UNIVE distributed promotional material to kids and adults. 

The entry was free and it was not possible to estimate the affluence, but only in the first 3 

hours more than 100 brochures and kid gadgets were distributed; 

x)on October 15th, 2015 the partner PROVV OOPP collaborated to the organization of a 

meeting with a joint commission UNESCO/ICOMOS/RAMSAR at Cooperativa San Marco 

headquarter of Burano island (local association representing the Burano’s fishermen), 

approximately 25 persons; 

xi) October 24th-25th, 2015: Life SeResto was presented at the ISPRA OPEN DOOR DAY, 

linked to the country festival held at Chioggia Vegetable Market, closed to ISPRA office;  

xii) March 19th, 2016: in the framework of the guided tour “Hunters, Fishermen, Artisans and 

Farmers: the men and the lagoon heritage” organized by LV, LIFE SeResto was presented 

by DAIS-UNIVE during the navigation to ca. 80 persons; 

xiii) March 31st, 2016: Presentation of the project LIFE SeResto by DAIS-UNIVE to the 

Venice people in the Gallery Bevilacqua la Masa, San Marco; 
xiv) May 15th, 2016: in the framework of the guided tour “Hunters, Fishermen, Artisans and 

Farmers: the men and the lagoon heritage” organized by LV, LIFE SeResto was presented 

by DAIS-UNIVE during the navigation to ca. 50 persons. 

xv) August 31st, 2016: meeting between Dr. Facca and Vimine staff in order to verify the 

correct position of the common notice boards at the public transport stops (imbarcaderi) and 

boats (vaporetti). 

xvi) September 30th, 2016: a stand of LIFE SeResto was present at the VENETO NIGHT 2016 

at the Ca’ Foscari University main building in Venice. On the following day, the Veneto 

Night event was presented at the national and regional TV news. In the regional TV news, 

the LIFE SeResto stand was shown. LIFE VIMINE’s brochures were also distributed. 

xvii) October 15th - 16th, 2016: operators associated with Laguna Venexiana who participated 

regularly to Action C2, presented the project during the “FestadelleRegioni” (Party of the 

Regions) organized by Mogliano Veneto municipality. 

xviii) November 14th, 2016: guided tour in the LIFE SeResto intervention area, approx. 

participants 70. The guided tour was organized to involve high school students who attend a 

seminar in February 2016 on the project activities and results and undifferentiated public. 

xix) December 18th, 2016: in the framework of the event “IlChilometroZero 2016” the project 

was presented to 20 persons in the Serra dei Giardini where the panel of the project has been 

exposed since October 2014. The presentation was carried out by master thesis students 

involved in the project monitoring activities. 

xx) February 2nd, 2017: presentation of the project to the mayors and councilors of some 

municipalities in the Veneto Region: Mira, Chioggia, Campagnia Lupia, Codevigo. 

xxi) February 24th, 2017: Mid Conference was held in Venice to present the project 

preliminary results to undifferentiated public. 92 participants + 9 speakers. 

xxii) February 7th, 2017: three panels were installed in the lagoon area closed to intervention 

sites  

xxiii) April 9th, 2017: LIFE SeResto was presented during hunters’ event “Festa dei Fischi” in 

Valle Figheri (Campagnia Lupia, Venezia). 

xxiv) September 29th, 2017: the project was illustrated during some initiative (boat trip) of the 

Veneto Night 

xxv)October 27th, 2017: seminaron invitation at the headquarters of the Serenissima 

Confraternita in Treporti. There were ca. 30 participants, some were parliamentarians. 



 61 

xxvi) February 22nd, 2018: Final Conference in Venice to undifferentiated public 

approximately 70 participants (see details also in nest paragraph) 

xxvii) April 28th, 2018 PROVV OOPP distributed the LIFE SeResto guide line in Lido di 

Venezia to citizen.  

Electronic version of the best pictures taken during each project activity are available on social 

media. 

All partners actively participated to dissemination activities taken any possible occasion do 

promote the project interventions and results. The project was also supported by the offices for 

communication of Ca’ Foscari University and ISPRA. The events set in the proposal were all 

organized, and the public interest was constant throughout the project lifetime. The number of 

events was far beyond the one set in the proposal and no extra costs were necessary as lot of 

events were free of charge. A significant role in the dissemination activities was held by Veneto 

Region and by the networking partners. The objective was reached, and the feedback was 

positive as demonstrated by the constancy of the public. 



 62 

Action E2 – Dissemination to technical public. 

Comunicazione rivolta a studenti, tecnici ed Enti Pubblici 

Scheduled start Scheduled end Actual start Actual end 

January 1st, 2014 December 31st, 2017 March 21st, 2014 April 30th, 2018 

ACTION COMPLETED 

DAIS-UNIVE, the responsible of this action dedicated to the dissemination to technical public, 

in close cooperation with ISPRA, organized seminars and other events, and participates to 

national and international conferences, publishing articles in conference proceedings, and in 

scientific journals, in order to spread the information and allow to repeat this project in other 

geographical areas. 

The deliverables “Guidebook to the restoring of habitat "Coastal lagoons"”, “Scientific 

publication” and “Quaderno ISPRA” were managed by DAIS-UNIVE and ISPRA. 

University seminars were regularly held within the course of “Ecological Restoration” (Master 

of Science in Environmental Sciences) by the DAIS-UNIVE staff. Lectures were held on 

March 21st, 2014, April 13th, 2015, March 23rd, 2016, October 26th, 2017. Moreover, a 

lecture was held in English within the course of “Interdisciplinary Case Study” (Master of 

Science in Environmental Sciences) on April 7th, 2016, and another one, in cooperation with 

ISPRA, in the course “In field Laboratory” (Master of Science in Environmental Sciences) on 

April 15th, 2016. The average number of students is ca. 25, for each lecture. Lecture were also 

held: i) at University of Ferrara on April 28th, 2017 to the Students of Environmental Sciences; 

ii) at University of Padua on December 20th, 2016 to 15 students of the Marine Biology Master 

degree in Chioggia; iii) at the Department of Design and Planning in Complex Environment, 

IUAV University of Veniceon April 6th, 2017 to the students of the MasterErasmus mundus 

“Maritime SPatial Planning”  

Workshops were held in 2015, inside the Veneto Region’s stand in EXPO Aquae Venice to the 

generic public (see action E1). A mid-conference was held in Venice on February 24th, 2017. 

The final conference was organized by ISPRA in Rome on April 11th, 2018 (Figure 30). The 

Conference was attended by 45 persons including local authorities and networking contacts (the 

event can be considered part of networking action F2). Due to the good presence at the Mid 

Conference on February 2017, a Final Conference was also held in Venice on February 22nd, 

2018 to provide the stakeholders with the final project achievements (Figure 31). In this way, 

the project was fully presented three times in the last 14 months of activity reaching generic 

public, students, local authorities, researchers and other LIFE Projects. 
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Figure 30. Networking group at the LIFE SeResto Final Conference in Rome on April 11th, 2018. 

 
Figure 31. LIFE SeResto staff at the end of the Conference held in Venice on February 2018. 

 

Guided tours were mainly shifted to the second part of the project lifetime to provide more 

details on project achievements and objectives. A first guided tour on boat was organized in 

cooperation with LIFE Vimine during the “Workshop on water resources and the protection of 

sea organized by the Italian National Contact Point LIFE Program of the Ministry for the 

Environment, Land and Sea”, but the participation was poor. We had better responses during 

the following guided tours that involved students, teachers, local authorities, undifferentiated 

public and other researchers. The guided tour in November 2016 is cited in action E1, being 

involved both high school students (to whom the project was presented on February 5th, 2016) 

and generic public; another guided tour was held on May 30th, 2017 with 71 participants, 
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involving high school students (48 students + 4 teachers) and invited researchers and 

technicians from Regional Agency for the Environment (19 persons). The technicians were 

transported on smaller boats to closely visit the intervention sites (Figure 32). The three high 

school classes of Vendramin Corner’s “Environmental Biotechnology” course have attended a 

lecture on LIFE SeResto on April 20th, 2017. 

Two more guided tours were organized on April 8th and 19th, 2018 in order to involve teachers 

from different scholar levels (from nursery to high school) and primary students. On April 8th, 

2018 19 teachers from different areas of Veneto Region together with 11 persons directly or 

indirectly involved in the project activities visited the northern lagoon and discovered the 

project area(Figure 33). Teachers were provided with USB with materials to be used in their 

classes to illustrate the project. April 19th, 2018 was dedicated to two primary school classes, 

that by means of games and practical activities, were introduced to the project objectives 

(Figure 34). 
 

 
Figure 32. Technicians visiting intervention sites on May 30th, 2017. 

 
Figure 33. Teachers visiting Northern lagoon on April 8th, 2018. 
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Figure 34. Primary classes visiting the northern lagoon on April 19th, 2018. 

 

The project was presented to the scientific public during the following national and international 

conferences or workshops: 

i) 45th National Conference of Italian Society of Marine Biology with the poster “Study, 

safeguard, recovery and sustainable management of marine-coastal habitats in the 

framework of LIFE+ projects”, Venice, Italy (May 19th-23rd, 2014); 

ii) 9th European Conference on Ecological Restoration, University of Oulu, Finlandia 

(August 4th-8th, 2014) with the oral communication "Coastal lagoon recovery by SEagrass 

RESTOration. A new strategic approach to meet HD & WFD objectives" and the poster 

"Coastal Lagoon Recovery by Seagrass Restoration in Venice Lagoon. Concrete actions for 

seagrass transplantations and monitoring activities for the assessment of ecological status"; 

iii)  Annual Meeting of the Italian Phycological Group of the Italian Botanic Society and 

Annual General Meeting (AGM) of the Federation of European Phycological Societies 

(FEPS) held in Padua on November 15th, 2014 with the oral presentation entitled 

“Restoration of the habitat 1150* by transplantation of aquatic angiosperms in the northern 

basin of Venice Lagoon: the Life “SeResto” project.”. 

iv) Ca' Foscari workshop “Concrete actions for the implementation of the Habitat Directive 

and the protection of Biodiversity in Veneto” held in the Scientific Campus of Ca’ Foscari 

University on December 12th, 2014; 

v) 4th LIFE+ MC-SALT Project Workshop Delta Po held in Comacchio (FE) on May 11th, 

2015; 

vi) 4thMediterranean Seagrass Workshop held in Oristano (Sardinia, Italy) on May 21st, 

2015 with the oral communication “The Life “SeResto” project. A new strategic approach 

to meet HD & WFD objectives by SEagrass RESTOration”; 

vii) 1st seminar on Coastal Ecology at the museum of Adriatic Zoology "G. Olivi" in Chioggia 

(VE) on June 10th, 2015; 

viii)46th National Conference of Italian Society of Marine Biology with three posters, Rome, 

Italy (June 10th-12th, 2015) 

ix) International Joint Conference of European Ecological Federation and Ecological 

Italian Society in Rome on September 21st-25th, 2015; 

x) 7th EUROLAG EUROPEAN COASTAL LAGOONS SYMPOSIUM in Murcia (Spain) 

on March 1st-4th, 2016 with the poster “Two years of seagrass restoration in the northern 

Venice Lagoon: detecting changes in macrophytes, benthic fauna and fish fauna of recreated 

habitats under the LIFE SeResto project” and the oral communication “Eutrophication 
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assessment in transitional waters A performance analysis of the Transitional Water Quality 

Index (TWQI)”; 

xi) March 10th, 2016: Presentation of the management and monitoring of the project LIFE 

SeResto in the framework of a course of European project design held by the Research Office 

of Ca' Foscari University; 
xii) 2nd seminar on Coastal Ecology in Taglio di Po (RO) on May 5th, 2016; in the occasion 

the organizers invited also other LIFE projects. 

xii) June 17th, 2016: Life SeResto was presented during the LIFE Info-day on new call for 

proposal, organized by Ca’ Foscari University’s Office for International Research in 

cooperation with Europedirect - Comune di Venezia. At the workshop LIFE HEROTILE 

and LIFE CSMON were presented. Approximative Participants 50-60; 

xiii) June 14th, 2016: an oral presentation entitled “Le fanerogame come indicatori di 

statotrofico in laguna di Venezia” was held in Torino at the 47° Congress of the Italian 

Society of Marine Biology (SIBM2016); 

xiv) August 22nd-26th, 2016: the poster “Seagrass transplantation to restore Coastal lagoon 

(habitat 1150*) and meet WFD 2000/60/EC requirements: second year results of LIFE 

SeResto project in Venice lagoon (Italy)” was exposed and presented during the 10th 

European Conference of the Society of Ecological Restoration (SER2016) in Freising, 

Germany. The Conference was attended by more 300 delegates and to the poster presentation 

participated 25 persons; 

xv) September 4th - 7th, 2016: the poster “Seagrass restoring as measure to meet the Water 

Framework Directive objectives. Preliminary results from LIFE SERSTO project” was 

exposed and presented during the 56th ECSA Conference in Freising, Bremen (Germany); 

xvi) October 16th – 21st, 2016: the poster “Two years of seagrass restoration in the northern 

Venice lagoon (Italy) under LIFE SeResto: environmental constraints at multiple spatial 

scales to the restoration of seagrass fish assemblages” was exposed and presented during the 

12th International Seagrass Biology Workshop (ISBW2016) in Wales (UK); 

xvii) December 03rd, 2016: the project was presented to about 25 members of the 

SocietàVeneziana di ScienzeNaturali (SVSN) in the conference room of the Museo di 

Storia Naturale in Venice; 

xviii)January 21st, 2017: presentation during the workshop “Il Riequilibriodella Laguna" 

organized by Mira Municipality (Venice district)  

xix) XXVII Conference of Italian Society of Ecology in Naples from12thto 15th September 

2017: Oral presentations: 

Marchi G., Sfriso A., Bonometto A., BoscoloBrusà R., Pastres R., Brigolin D. “Evaluating 

seagrass recolonisation probability in the Lagoon of Venice: an individual-based model 

approach”, abstract book p. 102; 

Andolina C., Vizzini S., Mazzola A, Scapin L., Sfriso A., Franzoi P.“Structural and 

functional recovery of fish communities during seagrass habitat restoration”¸abstract book 

p. 40; 

Poster:  

Scapin L., Zucchetta M., Sfriso A., Franzoi P. “How habitat structure affects nekton fauna 

inseagrass meadows: identifying success criteria for seagrass restoration in the Venice 

lagoon”,abstract book p. 113. 

xx) 52nd European Marine Biology Symposium, Pirano, Slovenia on September 27th, 2017: 

Oral presentation: Chiara Facca, Andrea Bonometto, Rossella Boscolo, Alessandro Buosi, 

Piero Franzoi, Federica Oselladore, Emanuele Ponis, Federico Rampazzo, Luca Scapin, 

Matteo Zucchetta, Adriano Sfriso “Biodiversity changes afterseagrasstransplantation in 

coastallagoon (habitat 1150*): LIFE SeResto Project results in Venicelagoon (Italy)”; 

http://www.comune.venezia.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/12859
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xxi) November 11th, 2017: Presentation of the SeResto project results at the “Società 

Botanica Italiana Gruppo di Algologia”. Title of the presentation: “Success of 

aquaticangiospermtransplantation in the northern VeniceLagoon.” by Sfriso A., Buosi A., 

Facca C., Franzoi P., Scapin L., Zucchetta M., Bonometto A., Boscolo R., Rampazzo F., 

Oselladore F., Ponis E.; 

xxii) 8th European Coastal Lagoons Symposium from March 20th to 23rd, 2018 in 

Athens Greece with the following oral presentations: 

- Seagrass restoration in Venice lagoon integrate in analysis of environmental parameters 

and ecological communities on transplanted sites. Ponis E., Oselladore F., Bonometto 

A., Boscolo R., Rampazzo F., Gion C., Berto D., Facca C., Buosi A., Franzoi P., Scapin 

L., Sfriso A., abstract book p. 39 

- Fish as descriptors of seagrass restoration effectiveness in lagoons: is there a matching 

between structural and trophic recovery? Andolina C., Vizzini S., Mazzola A., Scapin 

L., Sfriso A., Franzoi P., abstract book p. 41 

- Predicting the response of fish and invertebrate assemblages to seagrass 

transplantations: assessment of the progress of habitat restoration in Venice lagoon. 

Scapin L., Zucchetta M., Buosi A., Sfriso A., Franzoi P., abstract book p. 52. 

 

Regarding the above cited deliverable “Scientific publication” the following scientific papers 

were issued: 

i) Facca C., Bonometto A., Boscolo R., Buosi A., Parravicini M., Pedrali C., Siega A., Volpe 

V., Sfriso A. 2014. Coastal lagoon recovery by SeagrassRESTOration. A new strategic 

approach to meet HD & WFD objectives. Proceedings 9th European Conference on 

Ecological Restoration. SER Europe Knowledge Base ISSN 2295-5704 https://ser-

koha.inbo.be/  

ii) Scapin L., Zucchetta M., Facca C., Sfriso A., Franzoi P., 2016. Using fish assemblage to 

identify success criteria for seagrass habitat restoration. Web Ecology, 16, 33-36, 

doi:10.5194/we-16-33-2016, 2016  

iii) Scapin L., Facca C., Zucchetta M., Bonometto A., Oselladore F., Boscolo R., Franzoi P., 

Sfriso A. 2015. First assessment of the ecological status in seagrass restoration sites of the 

Northern Venice Lagoon: application of macrophyte, macrozoobenthos and fish index. 

Biologia Marina Mediterranea, 22 (1): 144-145.  

iv) Facca C., Bonometto A., Boscolo R., Buosi A., Centanni E., Parravicini M., Ponis E., Sfriso 

A. 2015. Interventi di ricolonizzazione di angiosperme acquatiche in Laguna di Venezia: 

risultati del primo anno di trapianti nell’ambito del progetto Life SeResto (LIFE12 

NAT/IT/000331). Biologia Marina Mediterranea, 22 (1): 127-128.  

v) Sfriso A., Facca C., Buosi A., Centanni E., Berto D., Rampazzo F., Gion C., Bonometto 

A., Boscolo R. 2015. Stato trofico e stato ecologico dell’area settentrionale della laguna 

veneta. Biologia Marina Mediterranea, 22 (1): 146-147.  

vi) Buosi A., Facca C., Centanni E., Rampazzo F., Ponis E., Bonometto A., Boscolo R., Sfriso 

A. 2016. Le fanerogame come indicatori dello stato trofico in Laguna di Venezia. Biologia 

Marina Mediterranea, 23 (1): 74-77. 

vii) Bonometto A., Giordani G., Ponis E., Facca C., Boscolo Brusà R., Sfriso A., Viaroli P. 

2017. Assessing eutrophication in transitional waters: A performance analysis of the 

Transitional Water Quality Index (TWQI) under seasonal fluctuations. Estuarine, Coastal 

and Shelf Science, doi: 10.1016/j.ecss.2017.08.008. 

 

The project has been the subject of two theses of Bachelor’s degree: “Variation in space and 

time and ecological role of the distribution of aquatic angiosperms in the Lagoon of Venice” 

and “Variation in space and time of nutrients concentrations in water column in order to 

https://ser-koha.inbo.be/
https://ser-koha.inbo.be/
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evaluate the trophic state of confined transitional environments” The project has been the 

subject of two theses of Master Degree: “Valutazione del grado di ricolonizzazione di 

fanerogame acquatiche in Laguna Nord: accrescimenti e benefici ambientali“ and “La fauna 

ittica come indicatore del ripristino ecologico: variazioni dello stato ecologico e della struttura 

di comunità a seguito del ripristino di praterie di fanerogame in laguna Nord di Venezia”, both 

discussed on October 2017. In the PhD thesis entitled “Habitat use of fish inseagrass meadows 

ofthe Venice lagoon:implications for seagrassrestoration and forconservation of thelagoon 

seascape” a chapter is dedicated to LIFE SeResto results. 

The local authority office deputy for the release of hunt and fish license, in the framework of 

the Environmental Impact Assessment for clam collection, contacted the CB, DAIS-UNIVE to 

be informed on LIFE SeResto intervention sites. In this way, the office will provide indications 

to the fishermen to avoid damages to seagrass beds. 

 

All partners actively participated to dissemination activities taken any possible occasion do 

promote the project interventions and results. The events set in the proposal were all organized 

and the public interest was constant throughout the project lifetime. The number of events was 

far beyond the one set in the proposal and no extra costs were necessary. The events had a good 

feedback from the technicians working in other coastal lagoons. All teachers demonstrated 

interest in the project activities and they were cooperative to involve students. The audience at 

the National and International Conference was as expected. The objective was reached and the 

feedback seemed positive as demonstrated by the acceptance in Conference and Journal. 
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a.3 Evaluation of Project Implementation 

The methodology applied to favour the seagrass bed development resulted successful: 22 sites 

had a cover of 100%, in 4 sites the cover was between 10 and 80%, in 6 sites it was negligible 

(<10%) and completely unsuccessful in 3 sites. Beyond the intervention sites, the nearby zones 

resulted well colonized for a surface of 4 km2 in an area of 10 km2. The expected result at 

project end was 1.4 km2.  

The factors determining such a good result depended on a combination of a careful planning 

during the project proposal writing, frequent in situ inspections, rhizome dispersion, natural 

seed dispersion, active involvement of some stakeholders and the good timing, despite slight 

delays, in collecting the results of each action. 

The project proposal was prepared and presented taking into account two significant aspects: 

a) the environmental conditions of the intervention areas and b) the deep desire of amateur 

fishermen and hunters to participate in coastal habitat recovery.  

1) In Venice Lagoon (Italy), between the ’70s and the ’80s beds of Ulva rigida C. Agardh and 

other Ulvaceae replaced seagrass meadows because they better exploited the high nutrient 

availability and outcompeted seagrasses causing abnormal blooms in most of the lagoon with 

dramatic consequences for fish and macrofauna (Sfriso & Facca, 2007). At the beginning of 

the 2000s the environmental conditions changed significantly thanks to regulations that have 

strongly limited disturbance elements reducing the nutrient inflow from the watershed 

(“Ronchi Costa” Decrees, 28 April 1998) and regulating clam harvesting (Province of 

Venice, 1999). Hence, anoxic events diminished and seagrasses started to recolonize the 

areas where the macroalgal biomass had disappeared. When the project proposal was 

submitted, in the project area (SCI IT3250031) in the Northern Venice Lagoon, the factors 

causing natural population decrease were reduced and the specific environmental features 

appeared to be suitable for the recolonization of Zostera noltei and/or Z. marina. The 

disappearance of anthropogenic pressures that determined the shift from seagrasses to 

seaweeds was the most important aspect favouring the good and fast achievements observed 

until now. 

2) The participation of the citizens, i.e. of people with a high expertise in lagoon knowledge, 

helped the project activities to be carry out. Although not all the initial volunteers (40 

operators) maintained their cooperation in the project, a group of 20-25 persons actively and 

conscientiously participate to the concrete actions. This was highly encouraging, not only 

for the significant help in carrying out the manual activities but also for the after-LIFE plan. 

Often the operators were more efficient in the rhizome dispersions than in reporting the 

actual activity (fulfilling the template with the number of stations and areas where the 

rhizomes were implanted, date, species used and number of rhizomes), so, sometimes, their 

reports were incomplete. However, the DAIS-UNIVE and ISPRA monitoring surveys 

allowed to understand the real effort and the progresses of seagrass development. 

The frequent in situ inspections, despite some delays due to adverse weather conditions, 

allowed to verify the necessity to review the scheduled transplantation timing. The experience 

developed within the project highlighted the need to modify the operative protocol for 

transplantation in relation to the weather events and the local morphology and hydrodynamism. 

Although angiosperms have the maximum growth during summer, other factors, like the 

proliferation of macroalgae due to the nutrient enrichment conveyed by rivers or the high-water 

temperatures or the winter freezing, interfered with plant rooting and growth. In this choked 

area, differently than in the open southern lagoon, it was observed that low temperatures and 

the almost absence of fast growing macroalgae during autumn and early winter favored 

angiosperm rooting, especially rhizome growth and spreading. Indeed, transplantations carried 

out during the cold seasons were more successful than those performed during spring. As a 



 70 

consequence, in the northern lagoon it was important to plan the transplantation activities 

between September and December in order to improve the success of plant rooting. The 

rhizome dispersion could be effective also in March/May but not beyond. 

The good planning of Action A1 “Identification of transplantation sites”, split in two phases, 

allowed to choose carefully the most suitable areas for seagrass transplantations. During the 1st 

year, 17 sites with significant environmental differences were selected. In this way, it was 

possible to have a gradient of conditions and to understand what were the factors affecting 

seagrass rooting. The worse areas represent an important information that will be helpful in the 

seagrass growth model validation and provide the proper indications on which are the areas to 

be avoided for transplantations in other lagoons. The careful selection of intervention areas was 

the most important criterion to have a cost-efficient strategy. During the 2nd year, the 18 

remaining sites were concentrated in the zones where seagrass rooting was more probable and 

where the natural dispersion was prevented by low hydro-dynamism.  

In general, the expected results for the preliminary actions (A1-A3) were successfully achieved 

and the budget respected. The completion of these actions was functional to the activity carried 

out in the framework of the concrete actions. The slight delays (1 or at maximum 2 months), 

occurred due to several factors, were not compromising the overall project’s objectives. 

The concrete action C1 was completed 11 months later than expected due to the necessity to 

made plant integrations during the fall/winter period. This delay did not compromise the 

objectives but, on the contrary, it represented an extra-activity. That action was highly cost 

efficient because, including the extra-activities, it was far below the foreseen budget. On the 

other hand, the action C2 was slightly underestimated in the project proposal. Initially, it was 

expected a better rooting from sod transplantations (action C1) than from rhizome dispersion 

(action C2), but the monitoring of seagrass growth demonstrated almost the contrary (action 

D1). As a consequence, more efforts were addressed towards action C2, in term of both operator 

involvements and budget. Although the action C2 required a higher budget than expected, the 

overall project expenditures (and in particular the quote for concrete actions) remained in the 

amount foreseen by the proposal. The rhizome dispersion is easier to do (it did not require 

particular physical preparation as in the case of sod transplantations), rapid and low costs in 

term of tools. The main expenditure is represented by the use of boats and, hence, of gasoline.  

The actions D1, D2and D3 provide the indicators to understand the progress of the project 

interventions.  

The action D1was finalized to measure seagrass growth and, hence, the assessment of the direct 

progresses of concrete actions (seagrass bed development). During the 1st year the action D1 

allowed to verify that the fall/winter plant integrations were necessary in some critical zones 

together with the enhance of the rhizome dispersion efforts. The same was done during the 2nd 

year. During this 3rd year, the effectiveness of those interventions demonstrated to be successful 

and the plant cover resulted beyond the expected results in almost the 90% of the sites. 

Moreover, at the project end 11sites did not require more interventions, because the natural 

dispersion was enough to guarantee a satisfactory cover. That action was not particularly 

challenging, but it could be carried out only with optimal weather and water conditions. In some 

case, it resulted time-consuming because the observations of plants on the bottom can be done 

only when the water is completely transparent, so for some days before the survey no wind and 

no rain events have to occur. Those environmental needs determined some delays in the 

recording of the results, but once the seagrasses are well rooted, being perennial plants, it is not 

a problem to shift the surveys waiting for good conditions. 

The action D2 was finalized to the assessment of the water quality and ecological status. It 

provided the indicators to verify the progresses of the environment improvement as a 

consequence of seagrass bed development. Moreover, such results were significant to identify 

the factors affecting the seagrass development and, hence, to address the choice of the 2nd year 
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sites (action A1). A few parameters (nutrient concentrations in water and surface sediments, the 

presence of opportunistic macroalgae and water turbidity) allowed to establish criteria to select 

the most suitable zones for seagrass rooting. As far as, significant increases in ecological quality 

were recorded by applying the index based on macrophyes (MaQI), having good outlook to 

reach the expected results. On the other hand, the benthic and fish fauna displayed a slower 

improvement, but it will be necessary a higher seagrass cover to appreciate significant changes 

for those communities. Compared to the other monitoring actions, this is the most expensive 

due to the numerous parameters measured. However, no extra costs were necessary and the 

initial budget was respected with only some slight amendments that remain within the rules set 

in the Common Provisions. 

The action D3 was finalized to the assessment of ecosystem services. It started early compared 

to the proposal, but no extra costs were necessary and the initial budget was respected. The final 

output provided information on stakeholders’ perception of the project interventions and on 

seagrass role in the environment, achieving the expected results. 

Dissemination actions (E1, E2, F2) are described below. 

 
Task Foreseen in the revised proposal Achieved Evaluation 

Action 

A1 

1) Identification of 35 intervention 

sites (mean surface 100 m2) 

2) Map with georeferenced sites 

Both expected results 

were achieved. 
The splitting of the action in two 

years allowed a better 

identification of the 2nd group of 

sites. The present observations 

let to assess that the selection 

was successful to meet the 

project objectives. 
Action 

A2 

4 agreements with the fish farmers 

to collect sods 

2 agreements were signed Despite the withdrawal of a fish 

farmer and the lack of seagrass 

in another fish pond, the 2 

stipulated agreements allowed 

to carry out the foreseen 

activities. 
Action 

A3 

Training of 30-40 operators to be 

involved in actions C1 and C2  

38 operators successfully 

completed the training. 

After the 1st year, ca. 25 

persons were available to 

participate to the project 

activities 

The lack of availability of some 

operators determined a minor 

rhizome dispersion in the 1st 

group of sites (C2 – 2014-15). 

DAIS-UNIVE made some of the 

uncompleted activities. 

Successively, the activities re-

organized on the basis of the 

actual operator availability, and 

all sites were well covered by 

trained operators.  
Action 

C1 

1st year – 153 sods 

2nd year – 162 sods accounting for 

ca. 22 m2 of seagrasses composed 

by 9 sods (ca.30cm in diameter) 

transplanted in each site. 

The number of 

transplanted sods was 

higher than expected due 

to the necessity to 

integrate plants in zones 

with adverse conditions. 

The project proposal was 

planned on the basis of the 

knowledge achieved in the 

southern lagoon, so 

transplantations were carried 

out in spring. However, the 

northern lagoon characteristics 

are different from those 

expected and the best rooting 

was observed after fall/winter 

transplantations. The extra 

activities did not imply extra 
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costs and resulted to be highly 

efficient. 
Action 

C2 

- Following transplantation: 

3,500 m2 of very sparse plant 

cover (only transplanted sods);  

- 2 years after transplantation: 

3,500 m2 with ca. 20% plant cover 

and new growing points in an area 

of ca. 7,000 m2;  

- 4 years after transplantation: 

3,500 m2 with ca. 80% plant cover 

and new growing points in an area 

of 35,000 m2;  

- 10 years after transplantation: 

25-30% of the intervention area 

colonized by aquatic angiosperms 

at varying levels of development.  

On average, sod 

diameters increased from 

the initial 30 cm to 

almost 300 cm or more. 

- In 22 sites the cover 

reached 100%. 

- In sites 7, 25, 29, 31, 

the cover was comprised 

between 10% and 80%. 

- In sites 4, 6, 23, 32, 34 

the cover was negligible 

(<10%). 

-In site 8 after a complete 

cover of the area during 

the 2nd year, seagrasses 

declined almost 

completely. 

- The sites directly 

affected by river inputs 

were less successful: 

sites 1, 2, 5, had no 

survival of sods. 

 

Except for 4-5 sites, in all others 

the transplantations resulted in 

line or beyond with the 

proposal. The sites without 

rooting are an important source 

of information to understand the 

factors affecting seagrass 

development. 

The colonized surface was 4 

km2 almost 3 times higher than 

expected (1.4 km2) 

Action 

D1 

In the first 6 months after 

transplantation, monthly 

monitoring surveys were carried 

out. Then surveys continued 

quarterly in all 35 sites till the 

project end. Overall 84 days to 

carry out the observations. 

It was not possible to 

carry out monthly 

monitoring surveys due 

to adverse weather and 

water conditions. Water 

turbidity did not allow to 

see plants even if they 

were present. Since the 1st 

year, the monitoring 

frequency was quarterly. 

The reduction of observations 

did not compromise the result 

achievements reported in action 

C2. 

 

Action 

D2 

Monitoring of ecological quality 

and biodiversity by analysing: 

- 310 water samples 

- 118 surface sediments 

- 192 settled particulate matter 

samples 

- 172 macrophyte samples 

- 40 benthic fauna samples  

- 128 fish fauna samples 

- 24 measures of total seagrass 

biomass in order to assess CO2 

sequestration 

The monitoring activity, 

carried out as far as, 

corresponds to the 

expected results. The 

main change was the 

anticipation of the 2nd 

monthly surveys. It 

started in October 2016 

instead of March 2017, to 

guarantee the laboratory 

analyses are completed 

within Project end. 

Moreover, the number of 

macrophyte samples was 

increased to monitor all 

the 35 sites (244 

samples). 

The data, collected in this action 

and in action D1, allowed to 

address the choice of the 2nd 

group of sites (action A1) and to 

have a good success in the 

transplantation. The statistical 

elaboration lets to draw the main 

environmental characteristics 

suitable for plant rooting. 

Moreover, the application of 

biological indices allowed to 

closely verify the improvements 

of water quality (sensu WFD 

2000/60/EC) as consequence of 

seagrass bed development. 

Action 

D3 

Literature research, ecosystem 

service quantification. 

The data analyses were 

successfully carried out 

and an extra activity was 

done thanks to the 

cooperation with Laguna 

Venexiana, that collected 

40 surveys from its 

members 

The activities were carried out 

according to the proposal and 

demonstrated the effectiveness 

of project interventions. The 

stakeholders’ perception of 

seagrass increase was 

significant (74%). 



 73 

Action 

E1 

Dissemination of project results to 

citizens and stakeholders in order 

raise the general public awareness 

Organization of events, 

updating web site and 

social media. 

The activities have been 

numerous (beyond expected 

results) and the public response 

was good even if not always 

constant. 
Action 

E2 

Dissemination to specific targets: 

local authorities, naturalistic 

guides, students and teachers. 

Scientific publications and 

participations to conferences and 

workshops will give the project 

national and international 

visibility 

The action proceeded 

according to the expected 

results and 2 international 

paper on open source 

journals, 1 paper on 

Estuarine Coastal and 

Shelf Science and 4 

national papers were 

issued. The project was 

presented in 9 

international 

conferences, 6 national 

congresses and some 

national workshops and 

seminars. 5 guided tours 

were organized in the 

project framework 

The response from local 

authorities (in particular from 

the Veneto Region) was very 

good. The same attention was 

recorded during conferences 

and by students of 

allthescholastic levels. In the 

future, more international 

publications will be published. 

 

Action 

F1 

- Presentations 

- 29 meeting minutes 

- 1 partnership agreement 

- 4 technical reports 

The project was 

presented during the 

kick-off meeting in 

January 27th, 2014 to ca. 

100 persons; the 

partnership agreement 

was delivered with the 

Inception Report (Sep 

2014); the technical 

reports will be 5 because 

the Mid-term Report was 

anticipated. In order to 

guarantee the period of 18 

months an extra Progress 

Report was delivered in 

July 2017. 28 minutes 

were issued. 

The communication with the 

Commission and monitor team 

was rapid and efficient. The 

number of meetings decreased 

in the last years because some 

actions were completed and 

most of the others were already 

well-organised. Daily or at least 

weekly contacts were constantly 

kept with partners (mainly 

ISPRA and LV) to update 

technical and financial aspects. 

Having all local partners, often 

the CB metthem separately on 

informal meeting without 

minutes, some are listed in 

chapter 4. 
Action 

F2 

Increase of dissemination towards 

a solid network 

Although the progresses 

of some projects were 

constantly monitored, the 

most efficient 

cooperation was 

established with LIFE 

Ghost and LIFE Vimine, 

because the audience is 

similar. The project 

expertise will be used in 

LIFE LAGOON 

REFRESH. 

Several events were done in the 

framework of networking, with 

good results. Beyond 

dissemination, the action 

allowed to apply the 

achievement of LIFE VIMINE 

for the implementation of action 

C2. 

 

 Indicate which project results have been immediately visible and which results will only become apparent 

after a certain time period.  

The seagrass bed development, the 1st main objective of the project, was expected to be visible 

in longer time than what’s happening. Anyway, the further increase of plant cover will depend 
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on several factors (weather conditions, macroalgal proliferation, water turbidity,...), but, at the 

moment, no particular worries arise to compromise the observed development. 

The achievement of a good ecological status (the 2nd main objective of the project) requires a 

little bit more time, even though the aquatic vegetation appeared to be improved rather quickly. 

The same shift will be slowly in the case of benthic fauna and fish fauna. Anyway, we recorded 

the improvement in the ecological quality between the time zero (1st year of transplantation) 

and the final conditions (project end), but the full recovery will be visible only after several 

years, as expected. 

 

 Indicate effectiveness of the dissemination and comment on any major drawbacks 
Beyond the project proposal, more events than those planned were organized thanks to the 

concomitant activities of the project LIFE Ghost and LIFE Vimine and to the cooperation with 

the Veneto Region in occasion of EXPO 2015 and the publication of a copybook to raise the 

awareness of new elected Region Council. The Museum of Natural History demonstrated to be 

receptive towards the project initiatives, as well. In such context, we find a good response from 

the main local institutions, associations (i.e. HYLA cooperative in Chioggia, Società Veneziana 

di Scienze Naturali) and other projects, such as LIFE Enveurope (LIFE08 ENV/IT/000399) and 

LIFE Rarity (LIFE 10 NAT/IT/ 000239), but also NETCET (Adriatic IPA). A good occasion 

to exchange information on LIFE funding was the 9th European Conference on Ecological 

Restoration.  

The presentation of the project during the kick-off meeting was successful with ca. 100 

participants, but the attention of the public is not always constant. Most of the events had a 

satisfactory number of participants, but their attention is difficult to be kept for long time 

(mainly in case of the general public). Some attempts were done to raise people attention 

without preparing specific invites, but it results more successful when specific appointments 

were given to an already interested audience. The main exception was represented by the 

Veneto Night (European Researcher’s Nights 2015 and 2016), when a lot of families and 

common citizens were asking for details and materials to understand the project interventions. 

High school teachers resulted another good receptor for the project activities and some seminars 

and guided tours were organized for kids and high schools. In the last period of project 

activities, several events were organized to inform both citizen and technical public of the 

project progress and all of them had a good audience. Participations to disseminations events 

were carried after the project end and a cooperation with the Comune di Venezia is in progress 

to publish data on the platform “Atlante della Laguna”, to keep people updated. 
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a.4 Analysis of long-term benefits 
1.  Environmental benefits 

The LIFE SeResto project is an example of integration between the Habitat and Bird Directives 

(HBD) and the implementation of the WFD (2000/60/EC). The project area falls within the 

Transitional Water Bodies EC “Palude Maggiore” and PC1 “Dese”, following the WFD 

management units, and within the SCI IT3250031 “Laguna Superiore di Venezia”, following 

the HBD. 

The objective of the LIFE SeResto project was to restore the seagrass meadows as a measure 

to improve the conservation degree of aquatic habitat 1150* Coastal lagoon (HBD)and the 

ecological status (WFD) within the project site. Beyond the habitat 1150*, 6 more habitats are 

present in the SCI-IT3250031, where 60 bird species (Annex I in the Bird Dir. 79/409/EEC), 2 

amphibian species, 3 fish species and 1 plant species (Annex II in the Habitat Dir. 92/43/EEC) 

are protected. 

 Seagrass coverage 

At transplanting site scale, success in rooting of seagrasses was observed in 30 out 35 sites. In 

22 sites the coverage at the end of the project was above the 80%. After four years from the 

first transplantation, at project site scale (ca. 36.6 km2), the colonization of the seagrass 

meadows involved a lagoon surface of ca. 10 km2 with different plant densities (seagrasses 

showed a cover surface of ca. 40% of the colonised area and this surface is rapidly increasing). 

 Conservation degree of habitat 1150* and ecological status of water bodies 

Given that seagrasses are sensitive species, indicators of good/excellent habitat conservation 

status, their recruitment in areas where they disappeared, because of various anthropogenic 

impacts, has important policy implications on the objective of the Government that has to apply 

the WFD (2000/60/EC) and restore the lagoon environment at "Good" ecological conditions. 

Aquatic plants together with seaweeds are one of the four Biological Quality Elements (EQB) 

that member States have to use to classify the Ecological status of transitional water systems. 

Therefore, the restoring of plant meadows carried out by the LIFE SeResto project is serving 

both the WFD for the achievement of a "Good" ecological status of transitional water bodies 

and the restoring of the conservation status of habitat 1150*. 

Moreover, the presence of structurally and functionally developed meadows started to change 

abiotic conditions for both floral and faunal assemblages. The ecological status rapidly changed 

from poor to good-high conditions, increasing sensitive species, especially sensitive 

macroalgae fish and bird species.  

At the beginning of the project, the Conservation degree (structure) of habitat 1150* was 

“degradated” in 8 stations, “moderate/good” in 21 stations and “excellent” in 6 stations. At the 

end of the project the conservation degree of the habitat 1150* structure resulted excellent at 

24 stations, and only 1 station still was in a degradated state.   

The ecological status of macrophyte assemblages assessed by MaQI shifted from a degradated 

status (less than “good” at 31 out 35 stations) to a good status (“good” or “high” at 29 stations).  

The WFD indicators of fish fauna (HBFI) and macrozoobenthos (M-AMBI), monitored only at 

8 out 35 stations considered representative of the entire project site, highlighted an improvement 

of ecological status. The status of the fish fauna improved from less than good at all stations at 

the beginning of the project, to “good” or “high” at 4 out 8 stations. The status of benthic fauna 

improved in stations colonized by seagrasses, where the mean status resulted “good”. 

These results have important policy implications also with the WFD (2000/60/EC); the project 

has contributed to restore the ecological status of wide lagoon surfaces and some lagoon water 

bodies, fitting the HBD and WFD objectives. 
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 Protected/endangered/sensitive species 

Sensitive macroalgae and target fish species associated with these seagrass meadows (Tables 

16a and 16b) already increased in this short period. 

Many sensitive macroalgae which had disappeared or had become were very rare, also if not 

listed in a list of priority species, have colonised all the intervention area (Table 16a), replacing 

taxa of low ecological value. These species are prevalently Rhodophyta that colonize clear and 

oligotrophic areas. In contrast, Ulvaceae that colonize the most degraded areas are in strong 

regression or have completely disappeared. 

 
Table 16a. Sensitive macroalgae and relative abundance. 

Rhodophycea Centroceras gasparrinii + 

Rhodophycea Chylocladia verticillata +++ 

Rhodophycea Hydrolithon borealis +++ 

Rhodophycea Hydrolithon cruciatum + 

Rhodophycea Hydrolithon farinosum + 

Rhodophycea Laurencia obtusa +++ 

Rhodophycea Osmundea truncata +++ 

Rhodophycea Palisada patentiramea +++ 

Rhodophycea Pneophyllum fragile +++ 

Chlorophyta Chaetomorpha linum + 

 

The seagrass habitat is suitable to host many benthic fauna and fish fauna species which in the 

seagrass beds found food and shelter from predators. Seagrass beds hamper the predation from 

many birds such as cormorants that since their arrival in the lagoon have seriously compromised 

the fish juveniles and the presence of many adult species. 

A list of the fish species associated to the seagrass meadows is reported in Table 16b. 

Table 16b. Target fish species and relative selection criteria. IUCN assessments are abbreviated as follows: 

DD=Data Deficient; EN=Endangered; LC=Least Concern; NT=Near threatened; VU=Vulnerable; na=not 

available. 

Species 

Seagrass-

associated 

IUCN 

Mediterranean 

assessment 

Annex II 

92/43/EEC 

Aphanius fasciatus  na x 

Hippocampus guttulatus x NT  

Hippocampus hippocampus x DD  

Knipowitschia panizzae  na x 

Nerophis ophidion x LC  

Pomatoschistus canestrinii  na x 

Pomatoschistus minutus  VU  

Salaria pavo x LC  

Syngnathus abaster x DD  

Syngnathus acus x NT  

Syngnathus taenionotus x EN  

Syngnathus tenuirostris x NT  

Syngnathu styphle x NT  

Zosterisessor ophiocephalus x LC  

 

They are:  

i) species generally associated with seagrass meadows in coastal lagoons and assessed higher 

than Least Concern or Data Deficient according to the IUCN Mediterranean Red List of marine 

fishes (Abdul Malak et al., 2011). They include Hippocampus guttulatus, H. hippocampus, 

Syngnathus abaster, S. acus, S. taenionotus, S. tenuirostris and S. typhle;  
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ii) species typically associated with Zostera meadows in Venice Lagoon regardless of their 

IUCN assessment. They include Nerophis ophidion, Salaria pavo and Zosterisessor 

ophiocephalus (Franco et al., 2006; Franzoi et al., 2010); 

iii) three species of conservation interest, i.e. Aphanius fasciatus, Knipowitschia panizzae, 

Pomatoschistus canestrinii (Annex II in the Habitat Dir. 92/43/EEC) and P. minutus (IUCN 

Mediterranean Red List of marine fishes: Vulnerable). Although not directly associated with 

seagrass meadows, they started to benefit from the improvement of the ecological quality of 

water bodies (sensu Water Framework Dir. 2000/60/EC) resulting from seagrass restoring. 

In the sites, where seagrass rooting was most successful, the fish fauna community shifted, 

during the project period, from a structure typical of bare habitats to one typical of seagrass 

meadows. In fact, species generally associated with seagrass meadows were found to increase 

in relative abundance and number of species. Moreover, Knipowitschia panizzae were found to 

be more abundant in the proximity of seagrass meadows. 

  
2. Long-term benefits and sustainability  

The long-term (ca. 10 years as foreseen by the project) development and spread of plants should 

cover 25-30% of all the intervention area which extends over ca. 36 km2 producing stable 

populations. 

At the end of the project life, seagrasses colonized mainly the shallow tidalflat close to 

saltmarshes, where the protections by winds and wave motion enhanced the seed deposition 

and plant rooting.  

In the long term, well developed seagrass meadows will contrast the erosive processes avoiding 

the loss of fine sediments and bathymetric increases, favouring the sedimentation of the 

suspended sediment and the reduction of the wave motion. In fact, the rhizome network in 

surface sediments prevents sediment resuspension and the leaves vertically erected in the water 

column favor the sedimentation of the resuspended particulate (Sfriso et al., 2005) and tidal 

lands disappearance. In addition, this species led to the disappearance of anoxic conditions and 

to the repopulation of fish species of conservation or commercial value. 

Because of the positive feedback due to seagrass regulation services, during the next years the 

meadows are expected to colonize the deeper flat. This process is already occurring during the 

first year after the end of the project. The spread of plant colonization will further promote the 

environment recovery supplying shelter for fish fauna and foods for birds with benefits for 

Natura 2000 (SCI/SPA) and species/habitat type targeted. Fish that typically live inside plant 

meadows (Table 16b) and in the last years were almost disappeared will return to colonize the 

northern lagoon with interesting socio-economic implications also for the traditional fishing 

now seriously compromised. The presence of a restored environment with clear waters and the 

biota increase will have benefits for the people that will be able to discover an environment 

suitable for recreational activities. 

Populations of target fish species in the restored areas are expected in the long term to reach 

abundance densities that are comparable with those recorded in pristine or almost pristine 

habitats. The sizes of the populations, however, would differ markedly among species, seasons 

and according to meadow characteristics (e.g. meadows with different flora composition). The 

expected population sizes, when well developed, will be expressed on a semi-quantitative scale, 

based on ranked densities of the target assemblages recorded during the last 15 years in seagrass 

meadows of Venice Lagoon (Riccato 2001, Riccato et al., 2003; Malavasi et al., 2005, 2007; 

Franco et al., 2006; Franzoi et al., 2010) (8). Table 17 illustrates the expected population sizes 

for the target species.  

Table 17. Expected population sizes for the target species. Values are expressed according to the semi-quantitative 

scale proposed in Table 18 and reported for each meadow typology and season (winter data not available). Spr: 

spring; Sum: summer; Aut: autumn. VL: very large population; L: large population; MOD: moderate population; 
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M: modest population; VM: very modest population. 1: for these species the presence of structured populations 

(i.e. including male, female and juvenile individuals) is expected. 

Target species 

Long-leaved 

meadows  

(without Z. noltei) 

Mixed-leaved 

meadows  

(with Z. noltei) 

Short-leaved 

meadows  

(only Z.noltei) 

Spr Sum Aut Spr Sum Aut Spr Sum Aut 

Aphanius fasciatus1 VM VM M VM M MOD M VM L 

Hippocampus guttulatus1 VM VM VM VM VM VM VM VM VM 

Hippocampushippocampus VM VM VM VM VM VM VM VM VM 

Knipowitschia panizzae1 M VM M MOD L L VL VM VL 

Nerophis ophidion1 MOD MOD MOD L M MOD M M VM 

Pomatoschistus canestrinii1 VM VM VM VM VM VM VM VM VM 

Pomatoschistus minutus VM VM VM VM VM VM VM MOD VM 

Salaria pavo1 VM VM VM VM VM VM MOD M VM 

Syngnathus abaster1 VL VL L VL VL VL L VL VL 

Syngnathus acus VM VM VM VM VM VM VM VM VM 

Syngnathus taenionotus VM VM VM VM VM VM VM VM VM 

Syngnathus tenuirostris VM VM VM VM VM VM VM VM VM 

Syngnathus typhle1 VL VL VL MOD VL VL M VL MOD 

Zosterisessor ophiocephalus1 M MOD MOD M L L VM L VM 

 

Table 168. Density ranks of the targetfish assemblages recorded in the seagrass meadows of the Venice Lagoon 

(log-transformed mean individuals/100 m2) and corresponding population size. 

Density ranks Population size 

minimum - 20% verymodest VM 

20% - 40% modest M 

40% - 60% moderate MOD 

60% - 80% large L 

80% - maximum very large VL 

 

Beyond these direct benefits for the environment, seagrasses and associated calcareous taxa 

provide important services in term of CO2 abatement, trapping CO2 permanently and storing it 

in the sediments.  

The continuation of the project actions will be supported by the Veneto Region and stakeholders 

with regional and local funds. Laguna Venexiana Onlus, a project partner, was repeatedly 

funded by the Province of Venice and the Veneto Region for the reintroduction of many fish 

species of conservation interest (especially Pomatoschistus canestrinii) and to recolonize with 

aquatic plants (Zostera marina and Zostera noltei) many areas of the lagoon. These funds which 

can be obtained almost annually will allow for continuation of the environmental recovery 

actions carried out by the project SeResto. In addition, many recovery interventions will be 

supported also by the application of the WFD (2000/60/EC) which must provide actions for the 

environmental recovery of transitional water bodies until the achievement of good ecological 

status. 

 

3. Replicability, demonstration, transferability, cooperation: Potential for technical and commercial 

application (transferability reproducibility, economic feasibility, limiting factors) including cost-

effectiveness compared to other solutions, benefits for stakeholders, drivers and obstacles for 

transfer, if relevant: market conditions, pressure from the public, potential degree of geographical 
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dispersion, specific target group information, high project visibility (eye-catchers), possibility in 

same and other sectors on local and EU level, etc.   

The innovative transplanting practices used in the SeResto project, based on the transplanting 

of small sods or even of single rhizomes can be easily transferred in other locations given its 

easy replicability. In fact, the transplantation of small sods or the dispersion of single rhizomes 

does not require particular efforts or expensive instruments, but just a small corer or a rake to 

collect rhizomes from an area, where a well-developed seagrass bed is present, and the same 

corer or a long clamp to plant them in the new area to restore. The sod transplantation is a bit 

more expensive, in terms of effort, but this can be made by expert stakeholders (mainly, 

fishermen and hunters), while the rhizome spread could be performed by anyone, involving, in 

this way, the citizens and all the other stakeholders, that from the environment restoration could 

gain several benefits (economic, recreational, etc.). 

We have to underline that in June 2018 a project (Life TRANSFER) was presented by the 

Emilia Romagna Region to the European Community to replicate the results of the Life 

SeResto. The project objective is the recolonization with aquatic angiosperms of some lagoons 

of the Po Delta and of Spanish and Greek coasts where they disappeared or reduced their 

expansion. In these lagoons, if the project will be funded, the successful transplantation 

procedures acquired in Venice lagoon will be applied. 

In addition, in 2017, the project LIFE LAGOON REFRESH has been funded. In this project, 

transplantations of aquatic plants will be carried out by utilizing the LIFE SeResto techniques 

(action C4). Plant transplantation will occur in areas of the northern lagoon where freshwaters 

will be introduced to develop a phytodepurative barrier with Phragmites australis to reduce the 

effects of the overflow of the river Sile. In these areas, the SeResto transplantations were not 

successful but a protection from these overflowing could produce positive results such as in the 

areas not affected by these turbid and eutrophic waters.  

Finally, LIFE SeResto could have relevance for the local legislation just thinking, for example, 

that the local authority office who is responsible for the release of hunt and fish licenses, in the 

framework of the Environmental Impact Assessment for clam collection, contacted the CB, 

DAIS-UNIVE to be informed on LIFE SeResto intervention sites. Such indications will permit 

to avoid damages to seagrass beds, identifying areas where clam collection by hand could be 

allowed. 

 

4. Best Practice lessons: briefly describe the best practice measures used and if any changes in the 

followed strategy could lead to possible adjustment of the best practices. 

Differently from what planned during the project drafting, the experience developed within the 

project, during two years completely different in terms of meteorology (2014 was very rainy 

and 2015, on the contrary, was characterized by low rainfalls and high temperatures) and the 

wide area characterized by different hydrodynamic conditions highlighted the need to modify 

the operative protocol for transplantation. As reported above, although angiosperms have the 

maximum growth during spring-summer, other factors, like the proliferation of macroalgae due 

to the nutrient enrichment conveyed by rivers during 2014 and the high-water temperatures 

recorded in summer 2015, interfered with plant rooting and growth. In this choked area, 

differently than in the open southern lagoon, it was observed that low temperatures and the 

almost absence of fast growing macroalgae during autumn and winter favor angiosperm 

rooting, especially rhizome growth and spreading. Indeed, transplantations carried out during 

the cold seasons were more successful than those performed during spring. As a consequence, 

in the northern lagoon it was important to plan the transplantation activities after September in 

order to improve the success of plant rooting. For this reason, in autumn 2015 intense plant 
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integrations were also carried out. These experiences could be very useful to transfer this work 

method in other areas, adapting it to several different environmental conditions. 

 

5. Innovation and demonstration value: Describe the level of innovation, demonstration value added by 

EU funding at national and international level (including technology, processes, methods & tools, 

organisational & co-operational aspects). 

The project is demonstrating the importance of a good knowledge of environmental conditions 

and species autoecology before proceeding with the species transfer in the intervention areas. 

Moreover, the high value of low cost techniques applied by local population properly trained 

by the research staff and monitoring institutes was also highlighted. 

 

6. Long term indicators of the project success: describe the quantifiable indicators to be used in future 

assessments of the project success, e.g. the conservation status of the habitats / species. 

 

The long-term project success will be assessed by the indicators above mentioned: 

 seagrass coverage, expressed as % cov at each transplantation site (local scale) and % 

cov at project site scale (large scale); 

 conservation degree of habitat 1150*, assessed by a methodology developed during the 

project to provide quantitative results); 

 ecological status of water bodies, assessed by WFD indicators: Macrophyte Quality 

Index (MaQI - Sfriso et al., 2007, 2014), Habitat Fish Bio-Indicator Index  (HFBI - 

Franco et al., 2009; ISPRA, 2018) and AZTI's Marine Biotic Index (M-AMBI - Muxika 

et al., 2007). 

 the presence/abundance of protected or endangered fish species (Annex II 92/43/EEC; 

IUCN Mediterranean assessment) and sensitive macroalgal species (Sfriso et al., 2014). 

 

The best long-term indicators to assess the direct project success will be the annual verification 

of the extension of the aquatic plant prairies and of the ecosystem services provided by their 

presence and expansion. For this purpose, in the autumn period, annual checks of their 

extension will be carried out verifying the variation of their cover and the dominance of the 

single species. 

The monitoring of the macrophytes and the benthic and fish fauna (complete check-lists and 

main metrics) for the assessment of the ecological status will be carried out every three years, 

in the framework of institutional monitoring required by WFD 2000/60/EC.  

The application of ecological indices (MaQI for the macrophytes, M-AMBI for the benthic 

macrofauna and HFBI for the fish fauna) will allow an objective assessment of the change in 

ecological status and check for changes over time. 

These monitoring will also provide quantitative data for the assessment of the Conservation 

degree of habitat 1150* and information on the presence/abundance of target fish species. 

Finally, the perception of the benefits provided by the prairies will be analyzed two time in the 

next five years through questionnaires distributed to the population, in particular to fishermen 

and hunters. The comparison with the analysis carried out in the last year of the project will 

allow to evaluate the actual perception of the stakeholders to the environmental changes due to 

the implementation of the SeResto project. 

Summarizing, at the end of each year, for the next 5 years, a report will be produced with the 

results of the variation of the aquatic plant coverage and the questionnaires results.  When 

available from the monitoring of the water Directive (2000/60/EC) the main variations of the 

number and biomass of the target species, and the main recreational ecosystem services 
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associated with small-scale fishing will be also provided. In this way it will be possible to verify 

the results of the project at a distance of 10 years from seagrass transplantation and the actual 

benefits obtained from this environmental restoration. 
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