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RÉSUMÉ.— Distances d’envol de cinq espèces de limicoles nichant dans un lagon méditerranéen perturbées 
par des piétons ou des bateaux.— Les distances d’envol (FID) en réponse à une perturbation pédestre (N = 137) ou 

en bateau (N = 111) ont été mesurées chez cinq espèces d limicoles nichant dans le lagon de Venise (Italie), l’un des 

plus importants sites méditerranéens pour les oiseaux d’eau. Des réponses différentes au même stimulus ont été 
observées selon les espèces. Les différences entre les deux causes de perturbation ont été significatives chez 

l’Avocette qui a montré une FID plus grande à l’approche d’un bateau (T de Student = 2,18 ; ddl = 28 ; p < 0,05) 

alors que l’Huîtrier pie affichait une plus FID plus élevée à l’approche d’un piéton (log10 données transformées : T 
= -5,82 ; df = 123 ; p < 0,001). Chez l’Avocette et l’Échasse, en réponse à un piéton, la FID augmentait de manière 

significative avec le nombre d’oiseaux concernés par le test. Chez l’Huîtrier pie, une tendance négative significative 

de la FID (r = -0,47 ; p < 0,05) a été observée au cours de la saison en réponse aux perturbations par des piétons. 
Les distances de dissuasion, i. e. les distances aux oiseaux devant être respectées par les humains et leurs activités, 

ont été calculées comme FID moyenne + 2 SD, s’étalant entre 55 m (pour les bateaux vis-à-vis du Chevalier 

gambette) et 102 m (pour les bateaux vis-à-vis de l’Avocette). Il est proposé une distance conservatrice de 100 m 
pour les bateaux et les piétons afin de protéger les colonies ou autres sites de nidification des limicoles et d’éviter 
de les déranger. 

SUMMARY.— Flight Initiation Distances (FID) in response to pedestrian (N = 137) and boat (N = 111) 

disturbance were measured in five species of waders breeding in the lagoon of Venice (Italy), one of the most 

important sites for waterbirds around the Mediterranean. Different responses to the same stimulus were observed 
among species. Differences between the two causes of disturbance were significant in Pied Avocet, which showed 

a higher FID when a boat was approaching (Student’s T = 2.18, d.f. = 28, p < 0.05), while Eurasian Oystercatcher 

exhibited higher FID when a pedestrian was the cause (log10 transformed data: T = -5.82, d.f. = 123, p < 0.001). In 
Pied Avocet and Black-winged Stilt, FIDs increased significantly with the number of birds involved in the tests, if 

a pedestrian was the cause of disturbance. In Eurasian Oystercatcher, a significant negative trend (r = -0.47, p < 

0.05) was observed in FID through the season if a pedestrian was the cause of disturbance. Set-back distances, i.e. 
distances from birds to be observed by humans or humane activities, were calculated as mean FID + 2 SD and ranged 

between 55 m (Common Redshank, boat disturbance) and 102 m (Pied Avocet, boat disturbance). It is proposed a 

conservative distance of 100 m for boats and pedestrians to protect colonies or other nesting sites of waders and 
avoid disturbing these species.  

___________________________________________________ 

It is widely recognised that disturbance caused by anthropogenic activities may disrupt bird 

behaviour, and above a certain threshold, they may prevent birds from using otherwise suitable 

places (Días et al., 2008; Weston et al., 2012; Schlacher et al., 2013; Collop et al., 2016). The effects 

are evident among waterbirds, and waders in particular, since intense and widespread human 

activities take place in most wetlands. Hunting, fishing, shell fishing, bait collecting, boat traffic, 

and birdwatching are among the most common of man-made activities causing disturbance to 

waders using coastal wetlands (e.g. Días et al., 2008; Glover et al., 2015). In the present paper, I use 

Nisbet’s (2000) definition of human disturbance described as ‘any human activity that changes the 

contemporaneous behaviour or physiology of one or more individuals’. Thus, other forms of 

landscape-level, man-made disturbances, such as land reclamation, urbanisation, land cover change, 

and fragmentation, which historically take place in Mediterranean wetlands (Malavasi et al., 2009), 

are also of great importance in shaping bird communities, but will not be considered here. 

mailto:scarton@selc.it
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As summarised by several authors (see Carney & Sydeman, 1999 and Borneman et al., 2016), 

disturbance of breeding waterbirds, including waders, may have negative effects on reproductive 

behaviour, nesting success, and ultimately, population trends. These negative effects are of 

particular relevance in Mediterranean wetlands, which experience high and widespread levels of 

human disturbance (Pearce & Crivelli, 1994; Papayannis, 2008). Several Mediterranean coastal 

wetlands are important hotspots for breeding waterbirds (Erwin, 1996; Longoni, 2010; Galewski et 

al., 2011; Mediterranean Wetlands Observatory, 2012). Considering historic and current high levels 

of anthropic activities in these wetlands (Papayannis & Pritchard, 2011) knowledge of disturbance 

impacts on waterbirds and possible ways to reduce effects is of critical importance in wetland 

management and conservation science. 

One possible method to limit the effects of man-made disturbance at a local scale is to set up 

set-back distances, which should allow human activities and birds to coexist (Chatwin et al., 2013; 

Whitfield & Rae, 2014; Koch & Paton, 2014). These limits are often based on the flight initiation 

distance (FID) — the point at which the bird flushes or otherwise moves away from the approaching 

disturbance source, showed by one or several species in response to a particular stimulus, such as 

an approaching pedestrian, car, boat, etc. (Whitfield et al., 2008). FID has been used for estimating 

buffer zones around particular habitat patches, such as waterbird colonies (Rodgers & Smith, 1995; 

Ronconi & Clair, 2002; Rodgers & Schwikert, 2002; Collop et al., 2016; Guay et al., 2016), in order 

to prevent or reduce human disturbance to waterbirds in a crucial phase of their life cycle.  

Researchers have calculated FID values for several waterbirds in North American, North 

European, and Australian wetlands (Rodgers & Smith, 1995, 1997; Triplet et al., 1998, 2007; 

Møller, 2008; McLeod et al., 2013; Mayo et al., 2015; Collop et al. 2016; Guay et al., 2016), with 

some values for Asian wetland species (Mori et al., 2001). In contrast, very few data exist for 

Mediterranean wetlands. Navedo & Herrera (2012), McFadden et al. (2017), and Scarton (in press 

a) studied non-breeding waterbirds, while only Martínez-Abraín et al. (2008) presented data for 

breeding birds. Some additional data may be found in Merken et al. (2015), where the FID values 

derived from expert interviews, and they concern data from both Mediterranean and non-

Mediterranean wetlands (E. Deboelpaep, personal communication).  

As McLeod et al. (2013) remarked, most of the papers regarding FID in waterbirds come from 

data that are relative to just one type of stimulus —usually the occurrence of pedestrians. Only 8 of 

100 articles that they considered dealt with boat disturbance, and only 13 compared two or more 

stimuli (that is, pedestrians, boats, cars, and buses; see Rodgers & Smith, 1997; Koch & Paton, 2014; 

Mayo et al., 2015; Livezey et al., 2016; Jorgensen et al., 2016).  

Given the differences observed elsewhere in response to different stimuli, it seemed appropriate 

to perform field tests to verify if two stimuli, namely pedestrians and boats, cause different responses 

in waterbirds breeding in a Mediterranean wetland. The present paper analyses FID data for five 

species of breeding waders in response to experimentally-induced pedestrian and boat disturbances. 

These FID values are then used to propose set-back distances, with the aim of describing 

management instruments that could be used to reduce boat and pedestrian disturbances on a local 

scale. 

METHODS 

STUDY AREA 

The lagoon of Venice (NE Italy) is 55,000 ha and is the largest coastal lagoon along the Mediterranean coastline. A 

large part of the lagoon consists of an open body of water that is about 37,000 ha in size with shallow bottoms, deep channels, 
and 5,000 ha of tidal flats. The mean tidal amplitude is about 1 m, one of the highest values in the Mediterranean (Day et al., 

2011). The mean annual temperature is 14.5°C, and the rainfall is on average 800 mm per year (Solidoro et al., 2010). As a 

breeding site, the lagoon hosts significant populations (i.e., >1% of those reported in Nardelli et al., 2015 for the whole Italy) 
for several waders, such as Common Redshank Tringa totanus (1,600–1,800 breeding pairs), Black-winged Stilt Himantopus 
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himantopus (400–600 breeding pairs), Eurasian Oystercatcher Haematopus ostralegus (120–140 breeding pairs), Pied Avocet 

Recurvirostra avosetta (400–600 breeding pairs), and Kentish Plover Charadrius alexandrinus (80–100 breeding pairs: data 
from Scarton, 2017 and pers. obs.). Most of these pairs nest on saltmarsh islets (about 3,600 ha in size) and dredge islands 

(1,100 ha of artificial intertidal sites made with dredged sediments: Scarton & Montanari, 2015) scattered all over the lagoon. 

For its ornithological value as a wintering and breeding site, the whole lagoon was declared a Special Protection Area (IT 
3250046 Laguna di Venezia) in 2007, according to the Birds Directive 2009/147/EC. Despite its well-recognized importance 

for waterbirds only a very small part of the lagoon, named Valle Averto and 500 ha in extent, was designated in 1989 as a 

Ramsar site. 
Disturbance of waterbirds due to boat traffic and pedestrian activities takes place in the lagoon of Venice. At least 

40,000 boats circulate each year for both professional purposes, such as fishing, leisure activities, and goods and tourist 

transportation (Ministero delle Infrastutture e dei Trasporti, 2017). About 600 of these boats are devoted to the professional 
harvest of the Manila Clam Ruditapes philippinarum. They navigate most of the year in areas with shallow bottoms that lay 

close to wader nesting sites. Pedestrian disturbances of waterbirds may occur along a few trails bordering the inner lagoon 

that are used by tourists, photographers, and birdwatchers. However, it is most common and widespread on the tidal flats, 
adjacent to saltmarshes, where several hundred professional and non-professional fishermen walk during low tides to collect 

molluscs and other invertebrates.  

The five species of waders I studied nest as single pairs (Eurasian Oystercatcher and Kentish Plover), colonially (Pied 
Avocet, Black-winged Stilt), or a mix of these two strategies (Common Redshank: for details on the coloniality of this species 

in the lagoon of Venice, see Hale et al., 2005). The breeding season begins as early as the end of February for the Eurasian 

Oystercatcher and may end in late July for the other species.  

OBSERVATIONS AND MEASUREMENTS 

Since 1989 all the colonies of seabirds occurring in the whole lagoon of Venice, with the only exception of fish farms 

which are privately owned and difficult to access, have been surveyed at least twice in the breeding season (Scarton & Valle, 
2015). Moreover, since 2005 until 2017 all waterbirds species nesting on dredge islands have been surveyed almost each 

year, with at least two visits at each site in the breeding season. Visits to the nesting sites were done between the end of 

February and late July, by me and a few colleagues; for methodological details and results for the last years, see Scarton 
(2017). During the surveys made in 2014-2017, I did 248 FID measurements from the end of February through July, by 

approaching birds either on foot or by boat during the reproductive period of each species. Only birds performing typical 

breeding behaviours, such as alarming calls and distraction displays, or observed sitting on their nests were included in the 
analysis. Observations always took place between 07:00 and 14:00 hours, avoiding foggy or rainy days and tides >1 m a.s.l. 

I visited multiple sites throughout the lagoon to avoid problems of bias, habituation, and autocorrelation in the response of 

birds (Rodgers & Schwikert, 2002); the FID for an individual bird was measured only once. 

To measure pedestrian disturbance (N = 137), I walked slowly at a constant speed, about 2 km/h, through saltmarshes 

and dredge islands towards one bird or a group of birds. Both saltmarshes and dredge islands were covered with low, 50 cm, 

halophytic vegetation, interspersed with tidal ponds and creeks; dredge islands had also large extensions of bare surfaces. I 
then measured the distance between me and the bird, or the closest bird if a group was approached, when it first flushed or 

ran away. Distances were estimated using a rangefinder Leica Rangemaster LAF 900 (accuracy ± 1 m) or in a few cases, by 

counting the paces made and multiplying them by 0.8 m. No observation was made if there were other boats or people within 
300 m of the targeted birds. I did not record the starting distance; for some critical aspects in using this measurement in 

disturbance studies see Dumont et al. (2012) and Withfield & Rae (2014).  

A 7-m fiberglass boat with a 140-horsepower outboard motor was used for boat disturbance (N = 111) There were 
always two people aboard the boat: a driver and myself. The boat approached the birds at a speed between 8 and 10 km/h 

until they flew away. The boat speed was considered as intermediate between the 5 and 20 km/h permitted in the lagoon of 

Venice. The sound pressure level at a distance of 1 m from the engine was about 85 dB(A). The boat used was of the same 
type owned by many professional shell fishermen. The distance from the boat to the birds was measured with the same 

rangefinder.  

DATA ANALYSIS 

Due to logistical constraints, sample size could not be balanced among species and type of disturbance; for each species, 

at least fourteen measurements were taken. In the study sites, Kentish Plover nested only in the interior parts of the dredge 

islands, far from navigable channels, so only FID due to pedestrian disturbance could be measured for this species.  

It is known that FIDs may vary throughout the nesting season or according to the number of individuals involved (see 

Discussion); for Eurasian Oystercatcher, I was able to examine possible temporal trends both for boat and pedestrian 

disturbance in 2016. 
Data were normally distributed apart from those relative to Eurasian Oystercatcher, for both stimuli (Shapiro–Wilk W 

test, p < 0.05, in both cases). Prior to ANOVA tests, all the data were log10 transformed, which normalised the distribution. 

Nevertheless, variances among species were unequal (i.e., heteroscedasticity of data, as shown by the Levene test, p < 0.05), 
so I used Welch’s ANOVA (McDonald, 2014), which uses a highly conservative estimate of degrees of freedom to adjust 

for this assumption. Post-hoc Tukey tests were used when there were significant differences among species. Differences 

between FIDs relative to boat or pedestrian were tested with the Student’s t-test in all the species apart from Eurasian 
Oystercatcher, for which the Mann-Whitney test was used; linear regression was computed between log10-transformed FID 
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and dates. All means are reported with standard deviations (SD). Numerical and statistical analyses were performed using 

Statistica v. 7.2 and PAST v. 3.17 software. Following Laursen et al. (2005), the mean FID + 2 SD was used as a conservative 
set-back distance for each species.  

RESULTS 

Different responses among species were observed, considering each kind of stimulus, as shown 

by results of the Welch’s ANOVA for boat disturbance (F = 5.81, p < 0.01) or pedestrian disturbance 

(F = 20.32, p < 0.001). In the first case, significant differences were observed between Pied Avocet, 

which had the largest FID, and both Eurasian Oystercatcher and Common Redshanks (Tab. I: 

Tukey’s test, p < 0.01). If a pedestrian was the cause of disturbance, significantly different responses 

were observed among four species (Tukey’s test, p < 0.05). Table I shows the FID values measured, 

according to the kind of stimulus. 

TABLE I 

Descriptive statistics for FID (m) for pedestrian and boat disturbances. * denotes species with significant differences 

observed between the two stimuli (see text) 
 

 Boat Pedestrian 

Species N Min Max Mean SD CI 95% N Min Max Mean SD CI 95% 

Pied Avocet * 15 28 95 61.2 20.2 49.9-72.4 15 20 92 45.6 18.7 35.2-56 

Black-winged Stilt 14 29 72 43.5 10.6 37.4-49.7 19 32 88 52.6 16.0 44.8-60.3 

Kentish Plover 
     

 22 12 56 30.3 11.1 25.4-35.3 

Eurasian Oystercatcher * 62 15 105 43.0 19.5 38.1-48.0 63 31 92 58.1 13.4 54.7-61.5 

Common Redshank 20 21 55 39.0 7.8 35.3-42.7 18 21 58 39.6 10.2 34.5-44.7 

 

In four species, data allowed comparisons between the two causes of disturbance. Differences 

between the two FIDs were significant in two species. Pied Avocet showed higher FID when a boat 

was approaching (Student t = 2.18, d.f. = 28, p < 0.05), while Eurasian Oystercatcher exhibited 

higher FID due to pedestrian disturbance (Student’s t on log10 transformed data = -5.82, d.f. = 123, 

p < 0.001). Julian dates of experimental approaches were not different between the two stimuli both 

in Eurasian Oystercatcher (Mann-Whitney test: z = -0.41, p = 0.39) and in Pied Avocet (Mann-

Whitney test: z = -0.56, p = 0.41), and the same result is obtained when considering the number of 

individuals involved (Eurasian Oystercatcher: Mann-Whitney test z = -1.2, p = 0.67; Pied Avocet: 

Mann-Whitney test z = -1.4, p = 0.72). Thus, the observed significant differences in FID linked to 

boats and pedestrians appear dependent only on the type of stimulus, not on other possible 

confounding factors.  
 

 

 

Figure 1.— Pedestrian disturbance: FID versus number of birds in Black-winged Stilt (left) and Pied Avocet (right). 

 

The effects of group size on the observed FID were assessed in two colonial species, i.e. Pied 

Avocet and Black-winged Stilt. FID was positively and significantly related with the numbers of 

birds disturbed during the test if a pedestrian was the cause of disturbance, in both species (r = 0.7 

and r = 0.45; Fig. 1). If a boat was approaching, the relationship was significant only for Black-

winged Stilt (r = 0.56, p < 0.05, data not shown). 



379 

 

Table II shows set-back distances for the two stimuli in four species, and only pedestrian 

disturbance for Kentish Plover. The largest set-back distance is for boats near Pied Avocet and 

pedestrians near Black-winged Stilt.  
 

TABLE II 

Set-back distances (m, rounded) for breeding species according to the type of stimulus 
 

Species Boat Pedestrian 

Pied Avocet 102 83 

Black-winged Stilt 65 85 

Kentish Plover n.a. 53 

Eurasian Oystercatcher 82 85 

Common Redshank 55 60 

 

 
 

 
 

Figure 2.— Correlation between date (number of days since the 1st January 2016) and the FID in Eurasian Oystercatcher, 

for boat (above) and pedestrian (below) disturbance. 

 

y = -0.0022x + 1.8676
R² = 0.2275, R=-0.47, P=0.010

1,00

1,20

1,40

1,60

1,80

2,00

2,20

40 60 80 100 120 140 160 180

FI
D

 (
lo

g1
0

 m
)

Days since 1st January

y = -0.0004x + 1.8098
R² = 0.0308, R=-0.16, P=0.2

1,00

1,20

1,40

1,60

1,80

2,00

2,20

40 60 80 100 120 140 160 180 200

FI
D

 (
lo

g1
0

 m
)

Days since 1st January



380 

 

For the Eurasian Oystercatcher, data allowed an analysis of FID trends throughout the 2016 

breeding season, for boat (N = 28) and pedestrian (N = 43) instances of disturbance. In the first case, 

there was a significant negative trend (r = -0.47, p < 0.05); there was no significant trend for 

pedestrian disturbance (r = -0.16, p = 0.29, Fig. 2). No attempt was made to discriminate among 

birds with chicks, alone or on their nests. 

DISCUSSION 

The main findings of this study are in partial agreement with the results of similar research 

studies. I found a positive correlation between FIDs and flock size, as often but not always observed 

by other authors (see Glover et al., 2011), for Black-winged Stilt and Pied Avocet. It is generally 

assumed that larger flocks more easily scan for possible predators and thus, may see predators earlier 

than smaller groups or individual birds (Weston et al., 2012; Møller, 2015). In the non-breeding 

period, a positive correlation between these two variables among six species of waders, and in 

Greater Flamingo, has been observed in the lagoon of Venice (Scarton, in press a & b); this supports 

the hypothesis that early response of large groups is widespread among waterbirds in Mediterranean 

wetlands.  

The results of this study showed that FID due to boat disturbance was not greater than 

pedestrian FID in three out of four species. In Common Redshank and Black-winged Stilt, 

pedestrians and boats did not cause different FIDs. In Eurasian Oystercatcher, pedestrians caused 

larger FIDs than boats, whereas the opposite was true for Pied Avocet. Several works have dealt 

with boat disturbance among waterbirds (Keller, 1991; Rodgers & Schwikert, 2002; Ronconi & 

Clair, 2002; Chatwin et al., 2013; Glover et al., 2015), but few of these included waders and even 

fewer compared boat vs. pedestrian disturbance. Mayo et al. (2015) did not find significant 

differences among FIDs caused by the two different stimuli in waterbirds. Rodgers & Smith (1997) 

found no differences between pedestrian and boat FIDs in foraging or loafing Brown Pelican 

Pelecanus occidentalis and Great Egret Ardea alba. Rodgers & Smith (1995), studying nesting 

waterbirds, found that colonial waterbirds generally exhibited greater FIDs in reaction to a 

pedestrian than to a boat; Klein (1993) also found that waterbirds were more disturbed from 

pedestrian traffic than car traffic. None of these authors suggest possible explanations for this. Motor 

vehicles caused shorter FIDs than humans in a detailed study made by McLeod et al. (2013), and 

the same could be true for boats. Thus, it is possible that at least some waders do not perceive a boat 

as more dangerous than a pedestrian, similar to what happens in the case of motor vehicles (Lima et 

al., 2015).  

Moreover, boat passing is surely more frequent than pedestrian occurrence near saltmarshes 

and dredge islands, suggesting some species become habituated to boats but not to humans (see 

later). Nevertheless, the finding that Pied Avocet was more disturbed by boats than pedestrians 

indicates response variations even among closely related species, and warrants further investigation.  

In the present study, FID varied through one breeding season in Eurasian Oystercatcher, with 

birds seeming more tolerant towards the end of the season, if boat disturbance was involved. Even 

if date is a poor indicator of breeding status, it is reasonable to assume that breeding adults disturbed 

during the tests late in the season had eggs or chicks of various ages. The scientific literature about 

this topic is inconclusive. Variation in FID with time was non-significant in breeding waterbirds 

studied by Erwin (1989), while Buxton et al. (2017) found the effects of disturbance varied with 

breeding cycle in cormorants. Chatwin et al. (2013) did not find significant variation in the 

proportion of birds agitated among three breeding periods in one season. Barter (2004) found 

increasing tolerance over time, indicating short-term habituation, while de Jong et al. (2013) found 

that FID decreased with time in Eurasian Curlew Numenius arquata. In the Lagoon of Venice, 

Eurasian Oystercatcher nest primarily along the edges of dredge islands and saltmarsh islets, sites 

relatively higher than the surroundings less prone to flooding and often where heaps of shell 
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fragments or seagrass leaves build up. These nesting sites are also closer to navigable channels than 

the inner sites, well into the islets, where pied avocets, black-winged stilts, and common redshanks 

usually nest. For a breeding Eurasian Oystercatcher, flying too often in response to a passing boat 

would be detrimental for chicks or eggs in the abandoned nest. It is thus likely that breeding Eurasian 

Oystercatcher adults become more and more habituated to boat traffic, which increases dramatically 

in the study area in late spring and summer due to outdoor leisure activities. Habituation to boat 

traffic by nesting American Oystercatcher Haematopus palliatus has been reported by Chatwin et 

al. (2013) and, for wintering birds, also in Eurasian Oystercatcher (Triplet et al., 2002).  

The set-back distances proposed in this study for breeding waders ranged between 55 m 

(Common Redshank, boat disturbance) to 102 m (Pied Avocet, same stimulus). Considering that 

quite often wader colonies are multispecific, it seems appropriate to adopt the set-back distance of 

the most sensitive species: Pied Avocet (102 m) for boat disturbance and the Black-winged Stilt (85 

m) for pedestrian disturbance. If only one measure has to be suggested to protect colonies or other 

nesting sites of waders, 102 m are proposed as a conservative distance.  

These distances agree fairly well with those already proposed by several authors for breeding 

waterbirds, based on FID or other indicators of man-made disturbance (see Valente et al., 2011 for 

a detailed synthesis): 100 m for common terns Sterna hirundo (Burger 1998); 160 m for Wood 

Sandpiper Tringa glareola (Whitfield & Rae, 2014); 118 m for Black Skimmer Rynchops niger 

(Burger et al., 2010); >50 m for Sternidae and Black Skimmer (Hillman et al., 2015); >50 m for 

seabird breeding sites (Chatwin et al., 2013); 50 m for the Hooded Plover Thinornis rubricollis 

(Weston et al., 2012); 100 m for wading birds and 180 m for mixed terns/Black skimmer colonies 

(Rodgers & Smith, 1995); and 100 m for nesting colonies of Arctic waterbirds (Mallory, 2016).  

Setting set-back distances are one of the simplest methods managers may adopt to reduce 

human disturbance at the local scale. After recommending set-back distances based on empirical 

observations, the effectiveness of these should be evaluated. Set-back distances rely on the attitudes 

of people and recognition of its importance (Glover et al., 2011); distances should be realistic for 

application, but also allow birds to carry out their normal behaviour (Jorgensen et al., 2016). 

Examples of successful adaptive management to reduce disturbance to coastal waterbirds are known 

(Burger et al., 2004). In Mediterranean countries, where the enforcement of limits and bans seem to 

be quite difficult in general, the adoption of set-back distances implies a necessary cultural change 

among people who share wetlands with waterbirds. The adoption of new rules, which include the 

duty to maintain a distance of at least 100 m from colonies, is thus recommended in the lagoon of 

Venice and at other Mediterranean wetlands. At the same time, information campaigns among the 

many people who use the wetlands for leisure (anglers, hunters, birdwatchers) or work (tourist and 

goods transport boat pilots, clam collectors) should also be launched to increase awareness about 

possible direct and indirect effects of boat traffic to waterbird nesting sites.  
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