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Abstract: Coastal wetlands deliver essential ecosystem services, including cultural services, which
provide non-material benefits such as recreation, education, and spiritual enrichment that are crucial
for human well-being. This study investigates the cultural ecosystem services provided by a 40 ha
coastal wetland in the Gulf of Manfredonia, southern Italy, within the Gargano National Park. By
integrating an ecological survey of the bird community with a social survey of visitors to the King’s
Lagoon Nature Reserve, the content of tailored planning strategies and management tools for the
conservation of wetland biodiversity was developed. An ecological analysis of the bird community
was carried out on the assumption that it could be representative of the total biodiversity observed
in the wetland. On the other hand, a questionnaire was used to collect information from visitors to
the reserve, highlighting the aspects of the wetland that they found most interesting and attractive
according to their judgement and beliefs, and thus targeting a specific set of cultural ecological
services. The two approaches were then combined to develop a comprehensive strategy. The bird
community analysis led to the identification of the mixed biotope category (a combination of wetlands,
aquatic/riparian ecosystems, semi-natural vegetated areas, and meadows together with agricultural
areas) as the reference biotope for prioritizing wetland management. The Ardeidae family was chosen
as a bird flagship group because of its high visibility, ease of identification, attractiveness to visitors,
wide local distribution, and fairly constant presence in the study area throughout the year. Flagship
species have a dual function: to guide conservation measures and actions by wetland managers,
and to attract the interest, curiosity and active participation of potential visitors to the wetland.
Based on the results, a list of guidelines for improving the birds’ habitats and providing them with
resources (feeding, breeding, shelter, roosting, etc.) has been proposed. The aim of these measures
is to optimize the presence and abundance of Ardeidae as flagship species, thereby preserving the
biodiversity heritage in general and increasing the provision of cultural ecosystem services in the
wetland. The resulting dynamic interplay ensures that both natural and cultural resources are fully
and appropriately valued, protected, and maintained for the benefit of present and future generations.

Keywords: biodiversity; birds; nature conservation; wetland; cultural ecosystem services (CESs);
flagship species; nature reserve visitors

1. Introduction

Coastal wetlands are unique and highly productive ecosystems, providing several
benefits to human communities [1]. There is now a robust scientific literature that identifies
these benefits as “ecosystem services” (ESs), and classifies them into different categories
according to their nature, quality, and type of service provided [2]. These include cul-
tural ecosystem services (CESs) encompassing the intangible benefits that humans derive
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from ecosystems, such as spiritual enrichment, cognitive enhancement, reflection, and
recreational enjoyment, including the aesthetic value of landscapes [2,3]. Although often
considered secondary to other ecosystem services, CESs may play a central role in human
well-being [2,4].

Coastal wetlands are among the most biodiverse places on Earth, supporting a rich
diversity of resident and migratory birds due to their high biological productivity and
habitat heterogeneity, which provide essential nesting, roosting, and foraging sites [5–7].

These rich ecosystems provide habitats for a wide range of species, and in turn become
attractive for cultural activities such as birdwatching, nature photography, and nature
tourism. Birds not only enrich biodiversity-based cultural activities [8,9] but could be
useful indicators of biodiversity. They have shown a significant dependence on wetlands
at different scales, highlighting the importance of conserving wetlands of different sizes
and densities across the landscape [10].

Cultural activities driven by biodiversity are strongly shaped by the dynamics of biotic
communities; with proper conservation management and collaborative science they can
also lead to social development and economic benefits [6,11,12]. However, biodiversity
is declining worldwide, and this loss has significant impacts on ecosystem functioning
and the provision of ESs, resulting in less stable and resilient ecosystems [13]. The global
biodiversity crisis and its potential solutions are closely linked to how natural capital is
valued in political and economic decisions. Although nature provides multiple values,
most policies have focused on a limited set of these values, often neglecting the perspectives
of people and ignoring long-term impacts on both nature and society. There is a significant
gap between scientific research and policy implementation, and less than 5% of evaluation
studies are translated into policy decisions [14–18]. Understanding the links between
environmental and social values can help conservation experts develop targeted strategies
that are both efficient and effective in specific areas [19]. This socio-cultural approach is in
line with the new ‘human dimension’ strategy for managing local biodiversity [20], which
has become increasingly important in recent decades. The central idea of this approach is
that the conservation of species and habitats requires the integration of natural and social
sciences, which in turn increases the reliability and impact of conservation decisions [20].

Combined approaches that promote both bird conservation and the provision of CESs
can increase the overall benefits to the wider environment [21], as CESs and wetland birds
support each other in a virtuous circle, creating a synergistic relationship that enhances
both ecological balance and human well-being. Although the incorporation of CESs into
management plans is considered fundamental and can ensure that coastal lagoons effec-
tively fulfill their cultural roles, the use of CESs in management decisions is still limited
due to gaps between assessment and implementation [22].

There are several non-monetary methods of evaluating CESs [23–28], as also reported
in literature reviews [29], but research on CESs in small wetland reserves or nature parks is
relatively scarce. Furthermore, CESs can be difficult to measure because the ability of the
ecosystem to provide these services is strongly influenced by both its biophysical character-
istics and the experiences of people who benefit from these services [19,30]. Many CESs
are closely linked to biodiversity and are directly dependent on the presence, abundance,
diversity, and functional characteristics of biotic communities [31]. Despite the recognized
need to incorporate ecological perspectives into the assessment of human well-being [32],
current ES research still faces challenges in quantifying the direct link between ecological
communities and the benefits they can provide to people [33,34]. Villamagna et al. [35]
focused on birdwatching and found that its potential to promote cultural services de-
pends not only on species presence and habitat quality, but also on a social component
that affects site conditions and people’s ability to access and enjoy the service (e.g., site
management) [36]. Assandri et al. [37] quantified biodiversity, aesthetics, and cultural
heritage values using a flagship bird species to demonstrate the potential importance of
integrating multiple conservation objectives, such as biodiversity conservation and the
provision of CESs.
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To promote the sustainable enjoyment of coastal wetlands, conservation efforts and
management strategies are essential, and this can be achieved, among other things, by
combining biodiversity and CESs. In this respect, nature-based tourism and recreational
activities in wetlands and nature reserves in general are an important target and a fun-
damental source of income for the management and conservation of biodiversity. It is
therefore necessary to expand the range of CESs on offer in order to increase the number
of visitors, thereby generating economic benefits, while ensuring full compatibility with
biodiversity conservation goals. This economic support helps fund habitat restoration,
research, and education programs, creating a positive feedback loop where economic,
ecological, and cultural values are interlinked and mutually reinforcing.

This work considers the CESs in a coastal wetland of about 40 ha of high naturalistic
importance, King’s Lagoon, characterized by a mosaic of habitats in the Gulf of Manfredonia
(Southern Italy) within the Gargano National Park, resulting from a project to restore a
typical transitional coastal environment with flooded and dry land also for agricultural use,
equipped with structures to promote a wide range of nature-related recreational activities.

The study case fits into a broader work by the same authors [38], which highlighted
the three interrelated core pillars of wetland planning and management, viz.: (1) the natural
environment, (2) human livelihoods through the provision of goods, and (3) cultural and
knowledge aspects [39–42].

This work developed a multidisciplinary methodology combining visitor perception,
small-scale landscape features based on land cover and biodiversity assessment. Quantita-
tive and qualitative data were collected on wetland visitors and wetland bird diversity. The
latter was used to select “flagship” species to act as “ambassadors”, i.e., iconic and sym-
bolic bird species that can attract the interest of a large public (and potential visitors) and
promote campaigns for the protection and conservation of the whole natural environment
in which the selected species is embedded [43,44]. The aim was to develop informed policy
and decision-making criteria, thus promoting strategic development that contributes to op-
timal wetland planning and management. Therefore, the objective of this work is to better
understand how, where, and why visitors to a coastal wetland perceive the value of CESs
and to relate this information to the observed bird diversity in the wetland itself. Based on
these findings, the paper aims to provide recommendations to improve and optimize the
provision of CESs in the studied coastal wetland and to preserve its biodiversity heritage.

2. Materials and Methods
2.1. Strategic Approach

This work is characterized by a twofold methodological strategy: (1) on the one hand,
an ecological study of the ornithological community has been carried out, assuming that it
can be representative of the total biodiversity observed in the wetland; (2) on the other hand,
information has been collected through a questionnaire from visitors to the natural area,
highlighting, the aspects of the wetland that are most interesting and attractive according
to their judgments and beliefs, thus activating a specific set of CESs. The two approaches
were then matched together to develop tailor-made planning strategies and management
tools (Figure 1).

Bird diversity was used as an indicator of wetland biodiversity (Figure 1, Pillar I—
Nature) and was assessed by the presence and abundance of bird species and their correspond-
ing taxonomic order, taking into account the ecological habitats where these species were
observed and the corresponding reference biotopes (habitat is a species attribute, biotope
refers to the entire biocoenosis, which, in our case study, was limited to the bird community
of the wetland and its strictly surrounding areas).

Thanks to the bird survey, a flagship species or other taxonomic group has been
selected as a reference unit in the conservation strategy. The popularity of this unit helps to
draw attention to the ecosystem it inhabits and the threats it faces, which in turn helps to
increase bird diversity and the recreational and cultural value of wetlands.
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A survey of wetland visitors was also conducted (Figure 1, Pillar III—Culture) to learn
about their demographics and understand their opinions and preferences. By identifying
target audiences by age, gender, occupation, and geographic origin, managers can tailor
services and marketing strategies to meet the needs of different visitor groups (Table
S1 in the Supplementary Materials). In addition, knowing what activities and features
visitors value most can help improve the provision of services that make the wetland more
attractive and enjoyable.

WETLAND STRATEGY PLAN

PILLAR I
(NATURE)

PILLAR II
(ECONOMY)

PILLAR III
(CULTURE)

NATURAL 
ENVIRONMENT AND 

ECOLOGY

HUMAN LIVELIHOOD 
(PROVISION OF GOODS 

AND SERVICES)

HUMAN KNOWLEDGE, 
SPIRITUAL DEVELOPMENT, 

REST, RECREATION AND 
LEISURE

BIODIVERSITY CULTURAL ECOLOGICAL 
SERVICES (CES)

BIRD COMMUNITY 
DIVERSITY

SOCIAL VALUES
OF CES

LANDSCAPE PATTERN
(by species and orders)

LANDSCAPE PATTERN
(by visitors’ perception 

and cultural preferences)
MATCHING

SOCIAL 
EMPOWERMENT 
AND ECONOMIC 
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MANAGEMENT TOOLS

feedbacksfeedbacks
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Loop
(B)

positive
Loop
(A)

Figure 1. Methodological planning of the research work. The flow chart was designed by the
authors to show the relationships between the three pillars considered in a wetland strategic plan:
nature, economy, and culture. Each green arrow indicates the path being studied and the red arrows
indicate the links and relationships between them. Two positive loops are generated by matching
the ecological analysis with the socio-cultural analysis: feedback (A) a better strategy for ecological
conservation and feedback (B) a better strategy for the provision of cultural services.

2.2. Study Area

Bird community assessments and visitor surveys were carried out at King’s Lagoon,
a coastal wetland located in Siponto (Manfredonia, province of Foggia, southern Italy)
directly connected to the Adriatic Sea at the mouth of the Candelaro stream. The wetland
covers an area of 40 hectares and is part of the overall reclamation system of the Siponto
polder (Figure 2).

Reclamation of the area began in the early 20th century with the construction of canals
and later a water pumping station, but was significantly advanced just before the second
World War and was completed in the 1950s. This land transformation drastically altered
the pre-existing hydrological system to convert natural areas into farmland and human
settlements. However, the remaining wetlands have become an integral part of the Apulian
coastal landscape. Today, King’s Lagoon plays an important ecological role and is part
of the European Natura 2000 network. It has been designated both as a Special Area
of Conservation (SAC), known as “Capitanata Wetlands” (IT9110038), and as a Special
Protection Area (SPA), known as “Marshes of the Gulf of Manfredonia” (IT9110005). These
areas contain two priority habitats under the EU Habitats Directive: 1150 * “coastal lagoons”
and 1510 * “Mediterranean salt steppes” (* indicates priority status).
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Figure 2. Satellite image and planimetric map of King’s Lagoon, the coastal wetland considered
in the study case. (A) Location of the study area within the Gargano National Park (southern
Italy). (B) Planimetric map displaying the following landcover classes: AGR (agricultural areas);
BUILT (built-up areas); NAT (semi-natural vegetation areas and meadows); and WET (wetlands and
aquatic/riparian ecosystems). (C) Satellite image of King’s Lagoon.

A considerable EU LIFE environmental project [45] was implemented in the Siponto
area, resulting in the creation of King’s Lagoon on a previously reclaimed wetland site.
The project, which was completed in 2019 after five years of work, focused on restoring
the wetland by converting agricultural land and unauthorized building development into
a natural wetland system. Work has included redesigning and reopening silted canals,
digging “valleys” (open water areas), installing weirs to control water flow, and creating
sluices to recreate the dynamic coastal environment that alternates between natural flood
zones and dry areas used for agriculture. The restoration of King’s Lagoon has greatly
enhanced its importance as a habitat for a wide variety of bird species, making it a crucial
site for avian biodiversity. King’s Lagoon, with its mosaic of wetlands, open water areas,
and salt steppes, provides an ideal environment for both resident and migratory bird
species. Wildlife observation structures, such as towers, boardwalks, and hides, have
been installed to promote birdwatching and recreation. Additionally, footpaths, huts, and
terraces invite visitors to explore the natural oasis, fostering a deeper connection with
nature. The project had a positive social impact as well, promoting the restoration of
legality by demolishing unauthorized buildings and giving former residents small plots of
land for legal agricultural use. Agriculture is now strictly regulated and allowed only in
designated areas within the wetland system, balancing human activity with environmental
preservation [38].

2.3. Land Cover Mapping

The land cover map of King’s Lagoon and of some surrounding areas was produced at
a very detailed scale in a previous study [46] using GIS software (QGIS 3.34.3-Prizren) and
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a Pleiades NEO satellite image (30 cm resolution) acquired on 24 July 2023. The resulting
land cover classification (Table 1) was structured into 2 hierarchical levels, the first of
which consists of only 4 general classes: wetland and aquatic/riparian ecosystems (WET),
semi-natural vegetation areas (NAT), built-up areas (BUILT), and agricultural areas (AGR).
The second level contains more differentiated land cover classes as listed in Table 1 and
photoboard S3 in the Supplementary Material.

Table 1. First- and second-order land cover classes detected in “King’s Lagoon”, the costal wetland
considered in the study case.

First-Order Land Cover Classes Second-Order Land Cover Classes

WET
Wetlands and aquatic/riparian ecosystems

reeds and reedbeds
wetlands and lagoons
channels
non-permanent channels
temporary ponds

NAT
Semi-natural vegetation areas (meadows)

sparse semi-natural vegetation
herbaceous vegetation and scattered trees

BUILT
Built-up areas

roads and paths
rural buildings
rural building annexes
roof terraces and rural sheds

AGR
Agricultural areas

arable agricultural land
tree-lined and wooded agricultural areas
complex cropping and parcel systems,
including small orchards and olive groves
abandoned olive groves

The orthophoto of the study area was overlaid with a square grid of a 100 m mesh, cov-
ering the entire surface of the wetland and some surrounding areas, which are considered
important for bird presence (Figure 3).

 

Figure 3. Satellite image showing the overlaid regular grid of 67 reference units (one hectare each)
used to survey land cover and monitor bird communities in King’s Lagoon, the coastal wetland
under study.
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A total of 67 cells (one hectare each) were defined on the map, each representing a
reference unit (cell) to characterize land cover (together with the resulting biotope category
to which each cell refers) and to assess the presence and abundance of bird species by
a survey. As King’s Lagoon covers 40 hectares, some cells are only partially outside
the boundary of the King’s Lagoon area, while others are completely outside, although
immediately adjacent. Therefore, the assessment included a larger area that was considered
strictly relevant to the research.

2.4. Wetland Biodiversity Assesment Through a Bird Survey

The bird survey consisted of one detection per month, from January to December 2023,
for a total of 12 counts within King’s Lagoon wetland, along selected transects through the
67 cells following the main paths and without overlap. Surveys were conducted by two
observers walking along the transect for approximately 2 h, shortly after sunrise and under
favorable weather conditions. Therefore, surveys were not conducted on rainy or windy
days. All visible, singing, and vocally active individuals of all bird species within a 50 m
buffer around the observers’ position were identified (using 10 × 40 Leica binoculars) and
counted. Although the transects did not cover all 67 cells, this method allowed for a com-
prehensive survey of the entire study area. Birds flying above 20 m were not counted [47].
All data were recorded and georeferenced according to the established cell grid. Individuals
observed flying over the area were also included in the census if they exhibited behavior
related to the underlying environment (e.g.: Accipitriformes and Falconiformes in hunting,
Laridae and Sternidae in fishing, and Apodidae and Hirundinidae in trophic activity on
lagoons or reed beds).

2.5. Applied Statistical Procedures on Bird Communities

The experimental data are of two different types and they form two different initial
matrices. The first matrix, Matrix [A], reports the annual average number of individuals
(occurrences) of each bird species detected during the 12-month survey for each of the
cells into which the wetland was divided. The second data matrix, Matrix [B], reports
the proportion of each wetland cell’s area covered by the four broad land cover classes,
distinguishing between wetland (WET), natural vegetation (NAT), agricultural land (AGR),
and built or infrastructure surfaces (BUILT). Figure 3 shows a flowchart that represents
the overall statistical processing of the data obtained from the annual bird survey. It can
be useful to have a general overview of the statistical methodological approach that was
applied to the data.

With regard to Matrix [A], it should be noted that the aim of the study was to identify
bird species that are easy to observe and recognize by non-expert visitors (who may find
it difficult to distinguish between similar species) and, as many of the more conspicuous
and recognizable species can be identified by their distinctive anatomical features (such as
those belonging to the orders Ciconiiformes), the analysis was simplified by focusing on
taxonomic orders and, in some cases, families. It is important to note that this study was not
designed to provide a detailed analysis of the bird community structure, but rather to select
potential flagship species and their strict association with landscape features. Another
reason for aggregating species by grouping them according to their higher taxonomic
class is to avoid an excessively limited number of species occurrences, to reduce the
dispersion of the data, and to make the representativeness of the wetland bird community
more consistent.

Therefore, Matrix [A] was converted and also transposed to obtain Matrix [A’], with
bird orders in rows and wetland cells in columns (Figure 4). With respect to Matrix [B],
a cluster analysis using the K-means procedure was performed, which identified some
representative biotope categories that characterize the wetland on the basis of the land
cover partitioning of each cell. The biotope categories thus include, at least partially, the
habitats of the bird species observed during the annual survey. In this way, Matrix [C] was
obtained (Figure 4) and the biotope categories were described according to their average
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relative land cover (biotope centroid) and their variability (cluster dispersion). Multiplying
Matrix [A’] by Matrix [B] gives a new matrix with the taxonomic orders of the birds in
the rows and the land cover in the columns. This matrix is only temporary because the
classification rules from the previous cluster analysis (K-means clustering) are applied to
it, transforming the land cover fractions into biotope categories. The result is Matrix [D]
(Figure 4), which is a distance/proximity matrix of each bird order to each biotope centroid.
By taking the inverse of each matrix element and normalizing the elements, this matrix
can be transformed into a “membership” matrix that indicates the degree of association of
each bird order with a corresponding biotope. Finally, a Principal Component Analysis
(PCA) can be performed to verify the association between the taxonomic orders of species
and their predominant reference biotope (Figure 4). Having obtained a clear picture of
the distribution of the ornithological community within the wetland biotopes, it is then
possible to make an informed choice of which bird species (a single species or a group
of species within an order) should best play the role of flagship species, being abundant,
widespread, charismatic, and well-known, and thus more likely to attract public interest
and raise awareness of wider conservation issues.

ce
lls

bird species

ce
lls

land cover

ce
lls

biotopes

K-means
clustering

cells

bi
rd

 o
rd
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s
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Matrix [A] Matrix [B]

Matrix [A’] Matrix [A’] x Matrix [B]

Matrix [C]

flagship species 
selection

Matrix [D]

Figure 4. Flow chart showing the overall processing of the statistical data.

A preliminary screening of the bird community and its species composition was
carried out by simply ranking the data collected. A rank abundance plot (or Whittaker plot)
and a rank occurrence plot [48,49] can be used to visualize the distribution of species within
the wetland. In these plots, the number of individuals of each species, or alternatively their
occurrence in the wetland cells, is sorted in descending order and the relative proportion
for each species is then plotted on a logarithmic scale against the species rank. The linearity
of the relationship reflects the logarithmic distribution of species within the community,
where only a few species play a dominant role [48,50]. Furthermore, in order to carry out a
further preliminary analysis of the ornithological community in relation to the wetland as a
whole, it may be useful to identify those species that are characterized by both a significant
numerical presence (abundance) and a relatively wide distribution over the majority of the
reference cells (evenness). The use of the Shannon–Weaver diversity index [51,52] may be
useful for this purpose. Considering pj as the relative abundance (i.e., cover fraction) of
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each j-th species within the s total number of species detected in a cell/site, the H index can
be calculated as follows:

H = −
s

∑
j=1

pj ln(pj)

All statistical processing was performed using JMP software (JMP Pro 16.0®, SAS
Institute Inc.©, Cary, NC, USA, 2021).

2.6. Social Survey of Wetland Visitors

A questionnaire was created using Google Modules and systematically administered to
the wetland visitors shortly after the end of their visit and before they left. The questionnaire
was in digital format, downloadable through a QR code to be scanned by mobile devices.
The survey was active from May 2022 to June 2024. Each survey took approximately five
minutes to complete. The questionnaire was pre-tested with a small group of visitors to
confirm that it was clear, straightforward, and acceptable. The questionnaire was divided
into three sections called “Demographics”, “Attitudes”, and “Perceptions”, and includes
multiple-choice, ordinal-scale, and open-ended questions.

1. The first section collects general data to outline the visitor’s profile (socio-demographic
characteristics, such as gender, age, formal education, occupation, place of residence
and awareness of being in a Nature 2000 Network site).

2. The second section examines opinions and preferences about visiting the wetland.
Respondents were asked to select the best reasons for visiting the wetland from a
list of six pre-defined options, with a final option for ‘other reasons’. These options
were identified by considering the main purposes of protected areas as defined by the
Italian framework law (L. 394/91) [53] that may be relevant for visitors: biodiversity
and landscape conservation, integration between man and the natural environment,
education, and recreation.

3. The third section of the questionnaire explores visitor perceptions of the key ESs
provided by the study area. Respondents were asked to indicate their perceptions of
the three most important ESs provided by the King’s Lagoon wetland.

Table S1 (in the Supplementary Materials) reports the second and the third sections of
the questionnaire. For the first question, six options were given. Each reason for visiting the
wetland was associated with a corresponding “social value” and an explanatory text. The
term “social value” should be understood as the importance, worthiness, and usefulness
of the selected reason for visiting in terms of collective benefits [14,54]; it also refers to
the perceived, non-market benefits that people associate with ecosystem [55,56]. These
proposed social values are not mutually exclusive, and none is inherently superior to
another. Rather, they can often coexist and be expressed in different combinations. For the
second question, visitors were asked to rate, on a scale of 1–5, their appreciation of landscape
components (which can be considered “biotopes” in our case study) from a list of four:
wetland and aquatic/riparian ecosystems (WET), semi-natural vegetation areas (NAT),
agricultural areas (AGR), and agroecomosaic (MIXED), the latter being the combination of
the three components mentioned above (see photoboard S4 in the Supplementary Material).
For the third question, respondents were asked to identify, through multiple choice, which
of the previously defined biotope categories (WET, NAT, AGR, and MIXED) best supports
the priority ecosystem services they had identified. Previous studies on the perception
and value of ESs have helped us to identify those that are not only highly relevant to the
area but also easily understood by visitors [26,57,58]. In this section of the questionnaire,
13 ESs are listed and categorized into three main groups (provisioning, regulating, and
cultural), as shown in Table S1 (in the Supplementary Materials). These groups are based
on the Common International Classification of Ecosystem Services (CICES) [59], with an
additional group named “biodiversity” to emphasize its critical role in many ESs. Finally,
the fourth question asked about the possible association of the prioritized ESs with the four
biotope categories (Table S1 in the Supplementary Materials).
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3. Results
3.1. Wetland Bird Community as a Whole

Taking into account the entire ornithological community of the wetland, the total
number of species detected during the entire study year (12 monthly surveys) was 94,
distributed among the 67 survey cells. For some observations it was not possible to
identify the species precisely. Therefore, these bird observations were assigned to a broader
taxonomic category, that of the corresponding bird order. This resulted in a total of 97 bird
taxonomic units. The average monthly bird abundance (counts or contacts) in the whole
area was 322 individuals, while the average monthly species richness was 34. Table S2
(in the Supplementary Materials) shows the list of all detected bird species with their
corresponding total occurrence, considering both time (12 annual surveys) and space
(67 square cells), as well as their average monthly abundance in the wetland as a whole.

Bird species abundance (Table S2 in the Supplementary Materials) is distributed
according to a logarithmic trend with respect to the species abundance rank
(Ln Q = 1.7346 − 0.0616 × Rank; R2 = 0.994; p < 0.0001), identifying six species (Cisticola
juncidis, Anas platyrhynchos, Acrocephalus scirpaceus, Fulica atra, Cettia cetti, and Phalacrocorax
carbo, reported in photoboard S5 in the Supplementary Materials) with abundances greater
than 5% of the total. Similarly, the occurrence of bird species (Table S2 in the Supplementary
Materials), is also distributed according to a logarithmic trend with respect to the species
occurrence rank (Ln R = 3.6360 − 0.0437 × Rank; R2 = 0.997; p < 0.0001), identifying six
species (Cisticola juncidis, Acrocephalus scirpaceus, Anas platyrhynchos, Fulica atra, Cettia cetti,
and Phalacrocorax carbo) with occurrences over a number of cells greater than 30 (the 45%
of all wetland survey cells). Finally, considering the Shannon diversity index, the bird
species with the highest values (i.e., the species more evenly distributed in the wetland
cells) were exactly the same species as before (Cisticola juncidis, Acrocephalus scirpaceus,
Cettia cetti, Anas platyrhynchos, Phalacrocorax carbo, and Fulica atra), confirming once again
the prominent role they played in the entire ornithological community. Therefore, we can
conclude that these six species were the ones that shared the highest positions in these ranks
and can be considered the reference species in the wetland. Three of these species—Cisticola
juncidis, Acrocephalus scirpaceus, and Cettia cetti—are small passerines that are difficult for
the general public to identify visually. In addition, Fulica atra, although common in the fall
and winter months, does not have the persistent visibility required for a flagship species
(Table S2 in the Supplementary Materials). Anas platyrhynchos is also unsuitable, being very
common and widespread, with domestic forms reducing its symbolic conservation value.
Furthermore, Phalacrocorax carbo is often considered problematic due to perceived conflicts
with fishermen, making it an inappropriate candidate. Indeed, flagship species must be
highly visible, appealing, and capable of engaging the public, criteria that these species
do not meet, making them unsuitable for such a role. To address these issues, the bird
community was analyzed based on taxonomic orders. This approach helped to identify
which groups would be the most suitable candidates for selection as flagship species.

After grouping the different species into their respective taxonomic orders, it can be
verified that the order Passeriformes (with 34 species) represents 35% of the abundance of
bird species in the wetland, followed by the order Ciconiiformes (with 11 species), which
reaches 16% of the total bird abundance, followed by 12% for the order Gruiformes and
11% for the order Anseriformes. Passeriformes are present in 65 of the 67 total wetland
observation cells, while Ciconiiformes are present in 53, Gruiformes in 44, and Anseriformes
in 41. Thus, similar to what has been reported previously for individual species, we can
conclude that these are the quantitatively most important bird groups in terms of bird
taxonomic orders.

Among the Ciconiiformes, Ardeidae (see photoboard S6 in the Supplementary Ma-
terials) were potentially considered as flagship species due to their visibility, appeal, at-
tractiveness, wide distribution in the study area and abundance. Adding up the monthly
abundance of all the Ardeidae species present and considering them together as a single
bird group, the abundance ranges from 21 to 50 individuals in spring, autumn, and winter,
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and over 50 individuals in summer (Table 2), making this family easily observable through-
out the year, even by non-experts. It should be noted, however, that all the herons recorded
were taken into account, but among them, Ardea cinerea, Egretta garzetta, Ardea alba, Bubulcus
ibis, and Ardeola ralloides are the most abundant and the first three are present throughout
the year. Ardea purpurea, Bubulcus ibis, and Ardeola ralloides are present and observable only
in spring and summer. Botaurus stellaris and Ixobrychus minutus have only been observed
once, as they are the most elusive of the Ardeidae family and therefore are difficult for the
general public to observe (Table 2).

Table 2. Monthly and total species abundance and total species occurrence for the bird family Ardeidae.
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Ardea alba 2–3 2–3 = = 1 = = = = 2–3 1 = 13 7

Ardea cinerea >50 8–20 8–20 8–20 1 8–20 >50 21–50 8–20 8–20 8–20 221 20

Ardea purpurea = = 1 2–3 1 2–3 4–7 1 = = 13 10

Ardeola ralloides = = = 2–3 4–7 2–3 2–3 8–20 2–3 = = = 33 16

Botaurus
stellaris 1 = = = = = = = = = = = 1 1

Bubulcus ibis 8–20 8–20 = = 8–20 8–20 >50 21–50 = = 8–20 8–20 167 20

Egretta garzetta = = 2–3 2–3 8–20 8–20 8–20 8–20 21–50 8–20 8–20 8–20 122 30

Ixobrychus
minutus = = = = = 1 = = = = = = 1 1

The K-means clustering procedure was applied to convert the land cover fractions of
the wetland cell into biotope categories. Four categories were identified and characterized
in the wetland, as shown in Table 3.

Table 3. Centroids and standard errors of the four biotope categories (WET, NAT, MIXED, and AGR)
identified in the wetland by the K-means clustering procedure on land cover fractions. Land cover
classes (WET, NAT, AGR, and BUILT) are defined in Table 1.

Biotope
Categories

No. of
Cells WET Land Cover NAT Land Cover AGR Land Cover BUILT Land Cover

WET 26 0.673 ±0.095 0.221 ±0.065 0.023 ±0.056 0.083 ± 0.056
NAT 13 0.196 ±0.099 0.776 ±0.101 = = 0.028 ± 0.101

MIXED 21 0.459 ±0.077 0.433 ±0.083 0.015 ±0.040 0.094 ± 0.040
AGR 4 0.330 ±0.123 0.228 ±0.085 0.370 ±0.079 0.072 ± 0.085

The centroid of the wetland biotope (WET) is composed, on average, mainly of aquatic
and riparian ecosystems (67.3%) and a more limited fraction, on average, of seminatural
vegetation areas and meadows (22.1%); the opposite proportions were approximately ob-
served when considering the natural wetland biotope (NAT), which was mainly composed
of seminatural vegetation areas and meadows (77.6%) and a more limited fraction (19.6%)
of aquatic and riparian ecosystems. A third biotope category was clearly distinguished
(we called it MIXED) since it showed intermediate characteristics between the two previ-
ous ones. Indeed, the MIXED biotope was characterized by an approximately balanced
composition of both aquatic and riparian ecosystems (45.9%) and seminatural vegetation
and meadows (43.3%). The last identified biotope category is mostly characterized by a
relatively significant proportion of agricultural land (37.0%), while the proportions related
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to wetlands (33.0%) and natural vegetation (22.8%) are slightly lower but still relevant.
We identified this biotope category with the code AGR. The presence of built-up areas is
usually quite limited, but not irrelevant, considering that this type of land cover shows
values in the range of 3–9% among the different biotope categories. The most widespread
biotope, i.e., the one that is most present in the area, is WET, with 26 cells out of a total of
67; the NAT biotope, on the other hand, has 13 cells, while the MIXED biotope has 21 cells;
finally, the AGR biotope is less representative, with only 4 cells. Missing from the count are
three marginal cells, i.e., peripheral to the wetland and only partially in its area.

Figure 5 shows the biotope clustering results in a principal component plot, showing
the locations in the plane of all the wetland survey cells, their mutual distances, as well as
their aggregation into distinct biotope clusters.
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Figure 5. Clustering (circle) of the four wetland biotope categories and display of the wetland cells
(dots) according to a principal component plot. The shaded colored area of each cluster encloses
the 50% of the observations, while the size of each black line circle is proportional to the count of
the observations. Different colors specify the four identified clusters corresponding to the biotope
categories: 1. WET (26 cells); 2. NAT (13 cells); 3. MIXED (21 cells), and 4. AGR (4 cells).

The first principal component accounted for 62.4% of the variability, while the second
one accounted for 36.2%; thus, the two main orthogonal dimensions accounted, in total, for
98.6% of the data variability. From Figure 4, it can be seen that the four cells corresponding
to the AGR biotope category are located in the upper part of the graph, with their centroids
well separated from the other clusters. Conversely, the lower part of the graph is occupied
by the other cells, which are grouped to the right to form the cluster related to the NAT
biotope and to the left to form the cluster related to the WET biotope, while the central
part of the graph allows the clustering of all those cells with intermediate characteristics
and a substantial balance between WET and NAT cover, which define the cluster related
to the MIXED biotope. From the position of the points corresponding to the bird survey
cells, in the lower part of the graph, and from left to right, a progressive shift can be
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observed along the gradient represented by the first main component (PC1), from positions
predominantly associated with WET, to intermediate positions associated with MIXED,
and finally positions more decisively associated with NAT, as the PC1 values progressively
increase. This suggests a rather regular and homogeneous biotope composition of the
wetland, rather than a sharp and rigid distinction between the different biotope categories.

By multiplying the two data input matrices (Matrix [A’] and Matrix [B], respectively),
a matrix of the abundances of each bird taxonomic order (in the rows) over the land cover
(in the columns) was obtained. After a series of calculation steps, the matrix of distances
of each bird order from their respective biotopes (i.e., WET, NAT, MIXED, and AGR) was
derived and then converted into a “membership” matrix. This matrix was then processed
with a PCA and the results shown in Figure 6 were obtained.

Table 4. Membership values of each bird taxonomic order to the corresponding wetland biotope
categories. The code order and number of species of each bird order are also reported.

Bird Taxonomic Order Code Order N Species WET Biotope NAT Biotope MIXED
Biotope

AGR
Biotope

Biotope
Assigned

Caprimulgiformes and
Apodiformes CA 3 0.017 0.007 0.973 0.002 MIXED

Columbiformes CL 3 0.026 0.012 0.958 0.004 MIXED
Passeriformes PA 34 0.066 0.020 0.907 0.008 MIXED
Charadriformes CH 12 0.071 0.023 0.896 0.009 MIXED
Gruiformes GR 3 0.118 0.024 0.849 0.009 MIXED
Accipitriformes and
Falconiformes AF 9 0.155 0.026 0.807 0.011 MIXED

Suliformes SU 2 0.204 0.029 0.753 0.014 MIXED
Anseriformes AN 8 0.391 0.034 0.559 0.016 MIXED
Ciconiiformes CI 11 0.714 0.024 0.248 0.014 WET
Podicipediformes PO 3 0.759 0.023 0.206 0.013 WET
Charadriformes
(Laridae and Sternidae) LS 5 0.944 0.009 0.041 0.007 WET

Figure 6. Principal Component Analysis (PCA) performed on the membership values of each
taxonomic order of birds (CA, CL, PA, GR, CH, AF, SU, AN, CI, PO, and LS) to their respective
categories of biotope (WET, AGR, NAT, and MIXED) identified in the wetland. The list of the bird
order code is reported in Table 4.
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Figure 6 shows the results of the PCA; the first component accounted for the 53.3% of
the variability, while the second one accounted for 43.6%; the total variability accounted by
PC1 and PC2 together was equal to 99.9%. The position of the eigenvectors is shown in the
figure: the vector corresponding to the WET biotope is oriented toward the lower right,
while the vector corresponding to the MIXED biotope is oriented toward the upper left in
an almost mirror image, i.e., a symmetrical configuration with respect to the former.

In contrast, the vectors associated to the NAT and AGR biotopes are oriented toward
the upper right of the graph, are highly correlated with each other, and are only slightly
angularly offset from each other. Therefore, it can be clearly observed that the CA and CL
bird taxonomic orders (Caprimulgiformes–Apodiformes and Columbiformes) are highly
associated with the MIXED biotope and the membership values of the MIXED biotope
decrease along an elliptical path while the membership values of the WET biotope progres-
sively increase to reach the bird taxonomic orders of LS (Laridae and Sternidae), where
the highest membership values of the WET biotope are observed. The generally very
low membership values associated with the NAT and AGR biotope categories along this
elliptical path first increase (starting with CA and CL) and then decrease (ending with LS),
reaching the maximum membership value for the AN bird taxonomic order (Anseriformes),
placed at the vertex of the ellipse. Table 4 shows the membership values just commented
on in Figure 6.

With respect to the total of eleven bird orders identified in the wetland, after applying
the K-means clustering rules and performing the PCA characterization, it can be noted
that eight bird orders are assigned to the MIXED biotope category and the other three bird
orders are assigned to the WET biotope category (Table 4). It can therefore be concluded
that the MIXED biotope is the most dominant in strict association with the bird community,
their respective bird orders and their habitat sets. This is one of the most important pieces
of information to consider when translating the results of the analysis into management
strategies and operations.

3.2. Visitor Identification, Preferences and Orientations

Table 5 provides a summary of the respondents’ characteristics. A total of 239 visitors
completed the questionnaire.

The 36–60 year age group was the most represented. The gender ratio (male/female)
was approximately 0.78, with about 42% male and 54% female respondents. Nearly half
(48.5%) of the participants held a master’s degree. The primary occupations of respondents
included students (16.3%), office workers (15.9%), retired (13.4%), and an equal number
of teachers and professionals (12.6%). Most of the respondents were from Italy (92.9%)
and lived at different distances from the wetland: 20–40 km (38.9%), 0–20 km (29.3%), and
40–100 km (22.2%). The vast majority (79.9%) were visiting the oasis for the first time, and
less than half (47.7%) knew that the site is part of the Nature 2000 network.

The majority of respondents (62.8%) cited the option “contact with nature” as the
main reason for visiting King’s Lagoon. None of the other options selected reached 10% of
respondents and were therefore not considered representative.

According to the respondents, the AGR and NAT biotopes were rated lower, while
the MIXED and WET biotopes were rated higher (Figure 7A) in terms of consideration by
wetland visitors. Overall, WET and MIXED were the most valued biotopes according to re-
spondents, with NAT and AGR lagging behind. This ranking was determined by summing
the products of the scores and the number of responses for each option (Figure 7B).
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Figure 7. (A) Trends in the scores (from 1 to 5) given by visitors to the four selected biotope categories
(AGR, NAT, MIXED, and WET) and (B) corresponding average score. Levels not connected with the
same letter are significantly different (p < 0.05).

Table 5. Respondents’ characteristics and attributes.

Variable Attribute N = 239

Age

under 18 years old 3.8%
from 19 to 35 years old 25.5%
from 36 to 60 years old 40.6%

over 60 years old 30.1%

Gender
Female 54.4%
Male 41.8%

No answer 3.8%

Education level

Primary school 0.8%
Middle school/Junior high school 5.9%

High school 32.2%
Bachelor’s degree 11.7%

Master’s degree or higher
education 48.5%

Primary occupation

Student 16.3%
Employee 15.9%

Retired 13.4%
Freelancer 12.6%

Teacher/Professor 12.6%
Other 29.3%

Country of origin Italy 92.9%
Other 7.1%

Distance travelled

0–20 km 29.3%
>20–40 km 38.9%

>40–100 km 22.2%
>100 km 9.2%

No answer 0.4%

First time visiting Yes 79.9%
No 20.1%

Awareness of the Nature 2000 Network
Yes 47.7%
No 52.3%

Table 6 shows the results of visitors’ perceptions and ratings of the ESs provided by
King’s Lagoon. Four main or general typologies of ESs were distinguished: provisioning,
regulating, cultural, and biodiversity. According to the literature [2], these four types should
be: provisioning, regulating, supporting, and cultural. For the sake of simplicity and ease
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of understanding for respondents, it was decided to select biodiversity as a distinct and
individual ES, thus not including it in the regulating ESs, and to consider supporting ESs
within the broader category of regulating ESs. Within this framework, the “biodiversity”
option was considered a priority by about 19% of visitors, making it the highest ranked
single preference option (first numerical column in Table 5). In second place was the option
“pristine nature and landscape” (about 16%), closely followed by the option “nature-based
tourism” (about 15%).

Table 6. Respondents’ preferences (in percentages) for ecosystem services (ESs) and their typologies
that might be provided by the King’s Lagoon wetland.

ES Description Preferences (%)

Biodiversity Biodiversity 19.1 19.1

Regulating

Flood control 4.5

20.4
Natural water treatment and improved

water quality 6.7

Climate change mitigation 9.1

Provisioning

Agriculture 2.8

15.2
Fishing 1.6

Harvesting wild edible plants 4.6
Water availability 6.2

Cultural

Pristine nature and landscape 15.8

45.3

Nature-based tourism 14.8
Human health and well-being 7.6

Opportunities to socialize 3.0
Ancient tradition and cultural heritage 4.2

Total 100.0 100.0

More broadly, considering the five ES macro-categories, almost half of the respondents
(about 45%) considered cultural ESs (i.e., CESs) as the most important group of services
provided by the wetland. Both regulating and biodiversity ESs were considered a priority
by about 20% of the respondents, while provisioning ESs were regarded as the least impor-
tant (for about 15% of the respondents). Among the regulating ESs, the option “climate
change mitigation” was considered a priority by 9% of the respondents, highlighting the
importance of King’s Lagoon for this type of ecological function. In terms of provisioning
services, the most valued option was “water availability”, highlighting the importance of
water resources in the face of their expected scarcity as climate crises worsen.

Table 7 shows a deeper understanding of the visitors’ opinions and options regarding
the possible association of ESs with the biotope categories.

In general, the most valued biotope category in the ES supply was the MIXED biotope
(with about 52% of the reports), followed by the WET biotope with 30%. In contrast, the
NAT and AGR biotopes were much less valued by the respondents, each receiving about 9%
of the reports. The ES “biodiversity” is mostly associated with the MIXED biotope, while
the regulating services are considered to be provided by a combination of biotopes: WET
for “natural water treatment and improved water quality”, NAT for “flood protection”,
and WET and NAT together with respect to “climate change mitigation”. Considering
the provisioning services, not surprisingly and quite obviously, both “fishing” and “water
availability” are largely associated with the WET biotopes, while “crop cultivation” is
associated with AGR and “harvesting wild edible plants” is associated with NAT. Finally,
all cultural services depend largely on the MIXED biotope. This relationship is very strict
and highly significant; it highlights the most important consideration of this work: by
preserving and regenerating the MIXED biotope type (the target), it is also possible to
intercept the most relevant demand for services by wetland visitors.
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Table 7. Respondents’ preferences (in percentages) for the wetland ecosystem services (ESs) and their
typologies that might be provided by King’s Lagoon with respect to the wetland biotope categories.

ES Description WET AGR NAT MIXED

Biodiversity Biodiversity 23.4 3.1 4.7 68.8

Regulating
Flood control 42.9 5.7 2.9 48.6

Natural water treatment and improved water quality 48.8 9.3 2.3 39.5
Climate change mitigation 39.7 4.8 14.3 41.3

Provisioning

Agriculture 0.0 65.2 17.4 17.4
Fishing 90.9 0.0 0.0 9.1

Harvesting wild edible plants 3.6 17.9 53.6 25.0
Water availability 57.5 10.6 8.5 23.4

Cultural

Pristine nature and landscape 31.4 7.6 8.6 52.4
Nature-based tourism 34.3 2.0 4.0 59.6

Human health and well-being 7.8 17.7 7.8 66.7
Opportunities to socialize 4.4 8.7 8.7 78.3

Ancient tradition and cultural heritage 14.8 11.1 3.7 70.4

Total 30.0 9.1 8.8 52.1

4. Discussion
4.1. Suitability of the Bird Counting Method Used in the Survey

Species richness is a key indicator for assessing ecosystem integrity, not only because
of its simplicity but also because it is accessible to the general public. As a core measure
of taxonomic diversity, it plays a critical role in engaging stakeholders and strengthening
awareness-raising initiatives [60]. This metric is essential for mobilizing collective efforts
to conserve biodiversity and monitor the health of the environment. In this study, the line
transect method was chosen and implemented because of its high flexibility, which makes
it applicable in terrestrial and coastal environments, both for the survey of single species
and for the survey of groups of species. Its efficiency lies in the significant amount of
data collected relative to the effort expended, making it particularly suitable for long-term
monitoring projects where resource optimization is a critical factor [61]. Bird surveys have
been carried out throughout the year, during both breeding and non-breeding periods, to
assess the composition of the bird community, including migratory species. This approach
reflects the variety of nature-based experiences available to visitors in different seasons.
During the non-breeding season, birds are generally less active in movement and song than
during the breeding season, which posed some challenges. In terms of species detection,
line transects generally yield higher numbers of species than point counts [62], but only
if observers stayed within 50 m of the transect line. Beyond this distance, up to 60% of
birds may go undetected by observers [63]. The line transect method was therefore chosen
because it is considered to be the most effective for detecting species abundance and
richness [64], making it suitable for biodiversity assessment [65]. Birds observed included
individuals in flight over atypical habitats, but were consistent with other field observations
and the literature.

4.2. Bird Community and Biotopes: The Importance of Ecotones and Flagship Species Selection

In King’s Lagoon, 97 bird taxonomic units (94 species and 3 higher taxa) have been
recorded, distributed in four main biotope categories, the most abundant being WET
followed by MIXED. The WET biotope (wetlands and aquatic/riparian ecosystems) is the
most widespread biotope category, but lagoons here typically cover only a few hectares, a
strong limitation for strictly aquatic bird species, which tend to prefer water bodies larger
than 5 hectares [66]. This limitation is evident in the absence of large wintering flocks of
Anseriformes and Charadriiformes, a phenomenon that has instead been observed within
the same SPA (Special Protection Area) in larger wetlands such as the Margherita di Savoia
saltpans (not far from King’s Lagoon). Thus, although the MIXED biotope is not the most
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widespread and abundant in the study area, it is the one that predominates in terms of
size and composition of the ornithological community, bird species and orders recorded,
and detected habitat diversity, highlighting its central role in supporting a wide range of
biodiversity. The MIXED biotope represents ecotones, which are transitional zones between
different habitats, more precisely a kind of blurred boundary or tension buffer between
aquatic and terrestrial habitats that plays an important role in enhancing biodiversity and
ecosystem functionality. These areas are often richer in biodiversity because they can
support organisms from both adjacent ecosystems, as well as species that are uniquely
adapted to this particular transitional environment. This makes ecotones hotspots of
biodiversity, offering diverse resources that are not always available in the core areas of
either biotope [67,68].

This finding is crucial for management strategies, as it emphasizes the need to focus
conservation efforts on maintaining and enhancing these mixed-species habitats. In fact,
most birds, including waterfowl of the orders Gruiformes, Suliformes and Anseriformes,
are mainly observed in the MIXED biotope categories. They congregate in ecotones,
which provide a variety of microhabitats that offer shelter, food, and breeding grounds,
thus playing a critical role in maintaining ecosystem health and stability [69]. Birds find
ecotones particularly advantageous for foraging, nesting, and resting, as they can access
both aquatic and terrestrial resources [70]. This diversity of options helps species thrive in
ways that a single ecosystem might not. Ecotones also serve as natural buffers, providing
protection from disturbance. For waterbirds, the edges between water and land provide
refuge from predators or human disturbance, which is often more prevalent in the open,
central parts of ecosystems, underscoring the influence of habitat size on bird behavior and
distribution [71].

The bird orders Ciconiiformes, Podicipediformes, and Charadriiformes (especially
the families Laridae and Sternidae) are most commonly observed in WET biotopes due
to their ecological dependence on water and wetlands, which provide essential resources
such as food, breeding sites, and shelter. Ciconiiformes, which include large wading birds
such as A. alba, A. cinerea, A. purpurea, A. ralloides, B. ibis, E. garzetta, and P. falcinellus, are
particularly well suited to wetland habitats. These birds rely on shallow water to hunt
for fish, amphibians, and other small aquatic animals, making wetlands ideal foraging
and breeding grounds for them [72]. Podicipediformes, which include grebes, are another
group strongly associated with wetlands. These diving birds are primarily found in
freshwater wetlands, where they use their exceptional diving skills to catch fish and aquatic
invertebrates. Wetlands provide the calm, nutrient-rich waters that grebes need for feeding
and nesting [73,74]. Laridae (gulls) and Sternidae (terns) are also closely associated with
wetland ecosystems. Gulls are commonly found in coastal wetlands, estuaries, and inland
waters, where they benefit from the abundant food supply these habitats provide. Terns,
known for their fishing skills, depend on wetlands to feed on fish and aquatic invertebrates,
and they often nest along the shores of wetlands or in marshes [75].

Considering the abundance and distribution of birds in King’s Lagoon, the order
Passeriformes is the most abundant and widespread, followed by the order Ciconiiformes.
Passeriformes, being small birds, are not always easy to spot by visitors, while Ciconi-
iformes (especially some Ardeidae such as A. alba, A. cinerea, A. purpurea, A. ralloides, B. ibis,
and E. garzetta) are much larger and therefore easier to observe. These latter waterbirds,
known for their conspicuous presence, ecological importance, and sensitivity to habitat
change, are often considered flagship species. As high-profile, charismatic, or ambassado-
rial species, flagship species serve as symbols and rallying points for conservation projects,
campaigns, and the broader conservation movement [76]. As large, visually distinctive
birds, Ardeidae, commonly known as herons, capture public attention, making them ef-
fective symbols for conservation efforts. Their reliance on wetlands for feeding, nesting,
and breeding also makes them strong indicators of wetland health [77]. They feed primar-
ily on fish, amphibians, and invertebrates, placing them at the top of the food chain in
many wetland ecosystems. This role as top predators helps regulate prey populations and
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maintain ecological balance within wetlands. Their presence signals a thriving, biodiverse
environment, while their decline can indicate habitat degradation or pollution. As flagship
species, Ardeidae can mobilize public support for wetland conservation and draw attention
to the need to preserve these vital ecosystems. Protecting habitats that support herons often
benefits a wide range of other species, from plants to smaller animals, making them a key
species for promoting holistic conservation strategies.

Furthermore, the presence of Ardeidae, as charismatic flagship species, can encourage
a more diverse audience, as these animals have a strong visual and emotional appeal,
and can attract not only adults but also children, young people, and families, who may
be fascinated by the opportunity to see live species that they normally only know from
images or documentaries. In addition, the fame of these animals often generates media
interest, making King’s Lagoon more attractive to people with different levels of education
or environmental knowledge, also through the development of educational trails and
interactive activities related to their presence, involving schools, families, and groups, thus
broadening the visitor base.

4.3. Interpretation of Visitor Survey Results

The high value placed by visitors on the “contact with nature” option (63% of respon-
dents) illustrates the essential role that nature experiences play in people’s lives, affecting
their health, leisure activities and personal values, and underlines the importance of pre-
serving and enhancing these natural spaces. People value direct experiences with nature
and seek its intrinsic benefits for relaxation, and mental and physical well-being. Visitors are
also attracted by recreational and educational opportunities, and for many, nature provides
cultural and personal fulfillment. This connection fosters greater awareness and support
for conservation efforts, as people who appreciate nature are more likely to advocate for
the protection and sustainable management of natural areas.

The variety of ESs considered as priorities for the study area indicates that visitors
recognize and value a wide range of benefits provided by the natural environment. Their
preferences span multiple categories, highlighting the importance of different ecosystem
functions and services, from cultural and recreational opportunities to environmental
protection and biodiversity conservation. This diversity of preferences underscores the
multifaceted importance of the wetland and suggests that management and conservation
strategies should address a wide range of ESs to meet the diverse needs and values of
visitors. MIXED and WET biotopes are perceived to be more effective in providing essential
ESs that visitors prioritize. In particular, MIXED is not only recognized for its overall
provision of ESs but also stands out as the biotope type that best supports CESs and
biodiversity. The high rankings of MIXED and WET reflect their critical roles in maintaining
ecological balance, enhancing biodiversity, and providing cultural and recreational benefits
that are essential to both the environment and the visitor experience.

4.4. Conservation and Management Implications

The main reason for people to visit the studied wetland (King’s Lagoon) was the
“contact with nature” option, through which they find a number of individual and social
values of nature, specifically expressed by the corresponding ecosystem services. Visitors
perceive the conservation and increase of biodiversity and the wide range of ESs that the
wetland can provide as priorities for King’s Lagoon, with a particular emphasis on CESs.
Among the latter, the most relevant are the options of “pristine nature and landscape”
together with “nature-based tourism” with its associated values, which are both supported
and stimulated by the biodiversity of King’s Lagoon.

Understanding the relationships between biodiversity, as expressed by bird commu-
nities in this case study, and biotopes can help in planning conservation strategies and
promoting sustainable recreational activities. Biodiversity is positively correlated with
habitat diversity. Therefore, management that favors greater habitat diversity will lead to
an increase in biodiversity and consequently an improvement in the CESs offered by King’s
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Lagoon, which will attract a greater number of visitors whose main reason for visiting is
“contact with nature”, as already reported. In this virtuous circle, the rich biodiversity of the
wetlands enhances the CESs, while the cultural activities and values associated with these
ecosystems promote and sustain biodiversity. This dynamic interplay ensures that both
natural and cultural resources are valued, protected and preserved for future generations.

As a result of our research in King’s Lagoon (through both bird surveys and visitor
questionnaires and their subsequent cross-interpretation), it is critical to prioritize the
MIXED biotope, which supports diverse species and is essential for maintaining biodiver-
sity. MIXED biotopes are also identified as the environmental systems of greatest interest
to visitors and should be primarily targeted for conservation management. In addition, the
ecological needs of Ardeidae as flagship species should be addressed. There is growing
recognition in interdisciplinary conservation science that the use of flagship species is a
strategic approach, not just an ecological concept [78]. By focusing on both the MIXED
biotope and the ecological needs of Ardeidae, conservation efforts can be better aligned
with the ecological characteristics of the area, ensuring effective and comprehensive action
while adequately providing CESs. Xie et al. [79] have shown that wading birds are ideal fo-
cal species for wider bird conservation in terms of habitat preference. Indeed, wading birds
can benefit coexisting water and forest birds that prefer blue or green areas in ecological
networks. Therefore, conservation actions targeting Ardeidae can be representative and
have an impact on a wider biodiversity of bird species. By focusing on both the MIXED
biotope and the ecological needs of Ardeidae, conservation efforts can be better aligned
with the ecological characteristics of the area, ensuring effective and comprehensive action
while adequately providing CESs.

Based on the research presented in this paper, we propose the following recommenda-
tions (Table 8), inspired by international best practices for habitat conservation in protected
areas. The aim is to improve and optimize the occurrence and abundance of Ardeidae in
order to increase the provision of CESs in the King’s Lagoon wetland and to conserve its
biodiversity heritage as a whole [80–83].

Such recommendations will be included in the Management Plan of King’s Lagoon,
which will be drawn up as part of a project financed through a national call for proposals
(PNRR) entitled “Protection and enhancement of architecture and the rural landscape”.

These actions and measures can contribute to biodiversity conservation, which in
turn maximizes the potential of CESs by providing opportunities for recreational activities
such as birding, nature photography, and nature-based tourism. These activities not only
provide enjoyment and educational benefits but also generate economic revenues that
can be reinvested in conservation efforts. In addition, the cultural values associated with
wetlands—such as their spiritual significance, aesthetic beauty, and role in local traditions—
foster a deeper appreciation and respect for these environments. This cultural appreciation
can translate into greater support for conservation initiatives. When visitors recognize the
importance of conserving the biodiversity that underpins their cultural experiences, they
are more likely to engage in and support sustainable practices.

Promoting CESs strengthens conservation policies, as wetlands designated for cultural
activities often receive greater protection and management attention. These efforts, includ-
ing habitat restoration and sustainable land-use practices, enhance biodiversity, creating a
positive feedback loop where a healthy ecosystem offers richer cultural experiences. Inte-
grating CESs into conservation planning highlights the broader value of wetlands beyond
their ecological and economic benefits, encouraging widespread support. This dynamic
relationship fosters a sustainable model, preserving both natural and cultural resources for
future generations, and promoting a harmonious balance between nature and society.
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Table 8. Proposed conservation and management actions aimed directly at flagship species (Ardeidae)
and indirectly at promoting biodiversity and providing cultural ecosystem services to wetland visitors
(King’s Lagoon).

Fields of Action Objectives Conservation Actions

Habitat Create uneven-aged environmental
mosaics

Managing vegetation for the maintenance of
ecological corridors and ecotone

Feeding resources

Guarantee adequate water levels for
feeding behavior

Creating or maintaining shallow water zones
(30–50 cm)

Creating and/or maintaining the gradual transition
between aquatic and terrestrial areas

Guarantee adequate aquatic and
marsh vegetation

Increasing the distribution of floating hydrophytes
(e.g., Lemna minor)

Managing reedbeds to prevent the rapid
accumulation of sediment (they should be
maintained over 30 to 70 percent of the submerged
area)

Guarantee healthy populations of fish,
amphibians and aquatic invertebrates

Managing water quality by reducing runoff and
preventing nutrient over-enrichment through
sustainable agricultural practices (e.g., regenerative
agriculture)

Increase fish density [84] Laying of dead trees, submerged stumps, and wood
to encourage fish reproduction and fry growth [82]

Breeding and nesting resources Provide adequate conditions for
nesting

Planting trees

Positioning wooden artificial platforms [83]

Human disturbance Increase reproductive success
Creating buffer zones of dense vegetation around
nesting sites

Limiting and/or regulating visitors’ access

Predation Increase reproductive success Creating buffer zones of dense vegetation around
nesting sites

5. Conclusions

This paper developed tailored planning strategies and management tools for the
conservation of wetland biodiversity by integrating an ecological survey of the wetland
bird community with a social survey of visitors to the King’s Lagoon Nature Reserve.

Firstly, the bird community analysis led to the identification of the mixed biotope
category (a combination of wetlands, aquatic/riparian ecosystems, semi-natural vegetated
areas, and meadows together with agricultural areas) as the reference biotope for prioritiz-
ing wetland management. Secondly, Ardeidae was selected as the flagship bird category to
guide conservation actions and to stimulate interest, curiosity, and active participation of
potential visitors of the wetland.

The visitor survey was essential to identify the MIXED biotope as the most appeal-
ing environmental feature, which should therefore be the primary focus of conservation
management efforts.

A holistic approach should be adopted in management strategies in favor of Ardeidae,
the MIXED biotope and visitors, to improve habitat diversification, maintain ecological
balance, and secure essential resources for feeding, nesting, and breeding by promoting
habitat diversity, managing water levels, and ensuring ecosystem connectivity.

These guidelines enhance biodiversity, creating a positive feedback loop in which
a healthy ecosystem provides richer cultural experiences, and vice versa. This dynamic
relationship fosters a sustainable model that preserves both natural and cultural resources
for future generations and promotes a harmonious balance between nature and society.
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