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Abstract
The sustainable urban redevelopment project to protect biodiversity was developed to regenerate the external spaces of an ancient
rural farmhouse, Villa Framarino, in the regional Natural Park of Lama Balice, a shallow erosive furrow (lama) rich in biodi-
versity, between two suburbs of the city of Bari (Apulia, Italy) and close to the city airport. This work includes a complex system
of activities aimed not only at a spatial revaluation, necessary to relaunch the urban image, but it is accompanied by interventions
of a cultural, social, economic, environmental and landscape nature, aimed at increasing the quality of life, in compliance with the
principles of sustainability and social participation. One of the means to revitalize a territory subject to redevelopment is the
planning of events and activities of socio-cultural value that involve the population to revive the sense of belonging to the territory
and the community and at the same time to protect the biodiversity of the urban park of the protected natural area.
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Introduction

In recent years in Europe there has been a constant prolifera-
tion of initiatives from below that have seen the active and
operational participation of heterogeneous subjects (citizens,
professionals and territorial animators) at stake as true agents
of sustainable territorial development. Urban areas often rep-
resent very critical territorial entities characterized with a high
concentration of human activities impacting on urban ecosys-
tems. This underlines the importance of considering the urban
environment in an ecosystem way, in order to highlight the
traits related to material and energy flows, to resources natural
cycles as well as biotic and abiotic components of substrate for
living beings. Therefore, the urban ecosystem could be ana-
lyzed through its parts as ecological factors, starting from the
idea of the urban ecology as instrument of knowledge of phys-
ical spaces and urban functional cycles, in other words, eval-
uating both the abiotic (biotope) and the biotic (biocenosis)
parts, considering the urban abiotic parts integrated with urban

life processes for the conservation of biodiversity (Tarsitano
et al. 2017). The issues on the active protection of the territory
and on the quality of life in general are registering an increas-
ing importance in the decision-making processes not only of
economic but also social and cultural development and this is
demonstrated by the fact that among all the eleven main ob-
jectives of the signed Partnership Agreement from Italy for the
use of European structural and investment funds, six are fo-
cused on sustainability and the environment. In addition, the
Ipbes evaluation reports with the edition of the four reports on
the state of biodiversity, the result of more than three years of
work, written by 550 experts from over 100 different coun-
tries, are based on answers to key questions for each of the
four regions (Americas, Africa, Asia-Pacific and Europe-
Central Asia), including: why biodiversity is important; where
we are making progress; what are the main threats and oppor-
tunities for biodiversity; how we can adapt policies and insti-
tutions for a more sustainable future. The report examines the
role for human well-being that biodiversity and ecosystem
services can assume, evaluating the opportunities to manage
production and consumption in a sustainable way also through
ecological infrastructures and technologies (Ipbes 2018). In
addition to the commitment signed in 2015 to achieve the 17
goals of the agenda 2030; just think of the goal 15: To protect,
restore and promote sustainable use of Earth’s ecosystem,
sustainably manage the forests, combating desertification,
stop and roll back land degradation, and stop the loss of bio-
logical diversity (UNDESA 2015). Indeed, “the next decade
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will be devoted to the restoration of ecosystems”. This was
established by the United Nations Assembly last March,
underlining the urgent need to take actions dedicated to the
protection of biodiversity for the period between 2021 and
2030. A decade dedicated to environmental protection and
biodiversity protection: there are two billion hectares of de-
graded land to be recovered, a unique opportunity for local
and global work and development. For example, in the docu-
ment “Zero draft of the post-2020 global biodiversity frame-
work”, prepared by the Working group 2020 (Wg2020), au-
thority of the Convention on ecological diversity, it is pro-
posed that by 2030 the 30% of ecosystems will be protected,
raising the rod for those areas rich in biodiversity. The goal is
to provide guiding principles for defining national strategies to
halt the loss of biodiversity, thus protecting ecosystems and
ecosystem services. The Convention signatory countries are
now thinking about how to offer the whole world a strategy
that from 2020 to 2050 aims to make us “Living in harmony
with nature” (Convention on Biological Diversity 2020). The
earth is a value and the care of its elements is the fulcrum on
which to build the future of an area and its inhabitants and at
the same time be a way to achieve the objectives of the agenda
2030 (Tarsitano et al. 2019). Urban parks have very specific
tasks established by law, but if they are located in complex
and difficult contexts and realities, they cannot avoid
confronting the needs of the territory, even if these, apparent-
ly, are beyond their institutional purposes. Among the pur-
poses of a protected natural area, the social aspects and, in
general, those related to health and physical and psychophys-
ical well-being are not always adequately valued. The
achievement of well-being, in the broadest sense of the term,
is a desire that characterizes the era in which we are living,
where the need to dedicate quality time to ourselves is increas-
ingly felt. Here then, a protected natural area can represent an
effective means of achieving this result. The rediscovery of
contact with nature and with the rhythms of the agricultural
world, if thought and managed with passion and competence,
can truly work miracles, in addition to contributing actively to
safeguarding the territory and biodiversity by facilitating re-
sponsible and aware access to the places, they have allowed
those same places classified as marginal and residual to find a
centrality through an unprecedented sensitivity, proposing a
system of cultural and social values linked to rurality and
natural resources. In particular, the urban structure of the city
of Bari (Apulia region, Italy) is set up with a centralization of
buildings in the central areas (historic center and Murat quar-
ter) which becomes less dense along the administrative bor-
ders of the city and it is precisely within this margin that there
are degradation and abandonment of community spaces. The
metropolitan area of Bari has developed within a system of
“furrows” widespread in the central part of the Apulian terri-
tory (southern Italy), called “lame” or temporary / occasional
water bodies that carry masses of water from the area of Alta

Murgia to the sea (Fig. 1). These waterways have always been
anthropized since places naturally predisposed to the develop-
ment of human activities and therefore arise punctual elements
widespread throughout the water basin of the province of Bari
(Apulia Regional Territorial Landscape Plan - PPTR.
Landscape areas, 2015; Strategic Plan BA2015 of the
Metropolitan area of Bari 2015). However, many of the build-
ings built within these areas remained detached from the de-
velopment dynamics of the city, remaining on the margins
both from a geographical, administrative and socio-cultural
point of view. Villa Framarino and the Regional Natural
Park of Lama Balice are located at the internal area of this
territorial framework: the need for a territorial redevelopment
has therefore been highlighted, which foresees the redefinition
of the role of the building and of the green areas within the
development dynamics of the Metropolitan area widespread
throughout the water basin of the province of Bari (Fig. 2)
(The Strategic Plan BA2015 of the Metropolitan area of Bari
2015; PUG - General Urban Plan - Municipality of Bari.
Preliminary Programmatic Document 2014). The parts of cit-
ies subject to redevelopment interventions are therefore sub-
ject to a series of improvements that make them compatible
from an environmental point of view, with the use of ecolog-
ical materials, as autonomous as possible from an energy sys-
tem point of view, able to limit water and electricity consump-
tion, spaces for social, cultural and religious aggregation, in
order to obtain an overall increase in the quality of life of the
inhabitants and protect urban biodiversity (The Apulia
Regional Territorial Landscape Plan - PPTR 2015; The
Strategic Plan BA2015 of the Metropolitan area of Bari
2015; PUG - General Urban Plan - Municipality of Bari.
Preliminary Planning Document 2014). The Park needs to
consolidates its own organization systematizing cultural, sci-
entific, social and associative resources present in the territory
which are the heart of this project as well as its technical and
infrastructural equipment (Ferraro and Hanauer 2014; Veech
2003; Raimondi et al. 2013; Tarsitano et al. 2017). The aims to
enhance and promote the Natural Parks and the Protected
Areas of the regions involved. In this case, the area undergo-
ing redevelopment is represented by the areas of Villa
Framarino, potential green spaces to be actively lived. The
characteristics of geomorphologic and landscape importance
of the area as well as margins within the urban context of the
city of Bari are the main elements of this redevelopment. The
redevelopment intervention carried out in the relevant areas of
Villa Framarino, inside the Lama Balice Park, helps to rein-
force and restore, where there are no ecological connections,
in order to rebalance and mitigate any environmental imbal-
ances caused on the environment by human activities. In ad-
dition, it contributes to maintain the anthropic elements that
characterize the agricultural landscape and with a high eco-
logical and landscape value, such as the dry stone walls that
enclose parts of the projected areas. A peculiarity of the
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Apulian landscape (Apulia Region, Italy) is the dense network
of dry limestone walls present both in the countryside and
close to the blades, which in addition to the historical,
cultural and social value, represent a sort of reservoir,
“atmospheric steam condensers” able to capture the wa-
ter by condensation during the sunny diurnal hours and
return it to the ground during night-time cooling and at
dawn until saturation and then available to the root sys-
tems of the plants that grow nearby (Fig. 3) (Tarsitano
et al. 2017). Lama Balice is a park characterized by a
Mediterranean, thermophilic and xerophilic vegetation.
The microhabitat and the natural vegetation combined
to the presence of agro-ecosystems offers a stabile en-
vironmental worthiness deserving of protection and con-
servation. The purpose of the project was through the
story of a good practice experience, to be promoters of
the theme of sustainable urban regeneration and social
innovation in a protected natural area in order to be-
come a reference for other realities. The project objec-
tives are the construction of elements of the ecological
network of connection between rural territory and urban

ecosystem through the pursuit of low impact agricultural
practices; the promotion of cultivars that improve the
biodiversity values of agro-ecosystems; the regeneration
of environmental resources, water, soil, air, to compen-
sate for the urban impact; the promotion of hospitable
environments for flora and fauna; the creation of public
spaces and services. The park is projected as a
supporting element of the reinforcement of the urban
space, the equipment and services provided are compat-
ible with the rural character of the area such as social
gardens, sports equipment and public spaces of connec-
tion and entrance to the park; the park is also an op-
portunity to promote different mobility, creating a slow
network within the park (Territorial Plan of the Natural
Regional Park of Lama Balice - Strategic Plan
Document 2016). In line with the new European pro-
gramming, which generally reinforces the place-based
approach and integrated urban development in the pro-
ject, acting simultaneously cross-cutting policy areas
such as human capital, social inclusion, innovation, the
environment, landscape, agriculture, biodiversity

Fig. 1 The perimeter of the park Lama Balice. Lama Balice is a park
characterized by a Mediterranean, thermophilic and xerophilic
vegetation. The microhabitat and the natural vegetation combined to the

presence of agro-ecosystems offer a stabile environmental worthiness.
Lama Balice presents an elevate biodiversity about the fauna
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conservation and sustainability. With regard to these as-
pects, starting from the Park’s planning process, the aim
will be to systematize a series of actions aimed at con-
serving biodiversity and the ecosystem; conserve and
reorganize agricultural areas; recovering degraded and
abandoned areas; improve the interaction between envi-
ronmental systems and human settlements; improve ac-
cessibility and usability; promote knowledge of the ter-
ritory and landscape.

Methods

Study site

The Lama Balice Urban Park is a protected area of about
500 ha in the middle of the Metropolitan City of Bari. The
land became natural reserve on March 24, 1980. Later, in
1997, it was re-included in the list of the regional protected
areas, it became Regional Natural Park thanks to the Regional
Act on 05 June, 2007. The area goes from Bari to Bitonto and
the regional Park takes its name from the so called lama (a
karstic split) and it represents one of the largest ecological
corridor in the Metropolitan City of Bari, with its 37 km of
length (from the Murgia plateau to the sea) and forms the bed
of an ancient stream, called Tiflis with a mainly linear path
(Fig. 1) (Tarsitano et al. 2017). Despite the considerable an-
thropic pressure, interesting habitats can still be found in the
Lama, such as a scrub-forest of olive trees, lentisk and haw-
thorn on the north side, a holm oak wood on the south side,

Fig. 3 Dry stone walls. Constant elements over the centuries in Lama
Balice are dry walls: they were realized with calcareous rocks in order to
delimit an estate or to separate the wood from the pasture-land, the sown
field from the orchard. A particular Apulian landscape is the dense dry
stone walls (limestone) network typifying the countryside around the
lama and besides the historical, cultural and social value, becomes a
kind of tank, “atmospheric steam condensers”, able to collect water
from the condensation in the hot daylight hours and return it to the
ground during the night cooling and dawn until saturation, and then
later make that water available to root systems of plants growing around

Fig. 2 Villa Framarino. All the Lama Balice basin is characterized by
medieval country-houses, churches and Masserie (typical Apulian
farms). Villa Framarino is situated inside the lama, it is an ancient farm
built up in the Middle Age and recently restored, it has become the

headquarter and the core of the main activities in the Park. The Villa
Framarino, located on the left side of the lama Balice, falls in an area
rich in traces of the past. Near the Villa there are several paths parallel to
the medieval street Via Traiana
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several rocky areas, some of which were once used as lime-
stone quarries, and a marshy area with reeds near the sea
(Mastropasqua 2013).

Development of a method for monitoring biodiversity
in the park

This project, in addition to the priority theme of sustainable
urban regeneration, also had the aim of experimenting with a
method for monitoring biological diversity by addressing two
aspects in particular: the wealth of species and the complexity
of habitats. Two lines of work have been identified to develop
the two aspects of biodiversity. An analysis of the environ-
mental units was carried out and a detailed list of all possible
environmental components that contribute to achieving bio-
logical diversity, present in the park, was prepared. Each ele-
ment was clearly defined so that this list could be used as a
standardized tool, without the possibility of misunderstand-
ings during field surveys (Sinibaldi et al. 2017). To measure
the function of the different units of the landscape, a subdivi-
sion was made into: point-like elements, expressed in simple
numbers; linear, whose length was measured; planar, whose
surface was measured. The identification and measurement of
ecosystem units took place through direct field observations;
then the percentage occupied by each element within the park
of Lama Balice was calculated. The Shannon-Wiener (H) bio-
diversity index was chosen to express the diversity of envi-
ronmental units. For the analysis of specific diversity, an in-
ventory of all the species present in an area is an impossible
task even within a metropolitan park of limited size, due to
lack of time and resources. Therefore, the choice of taxa was

guided by the fact that each group selected, being known and
appreciated by citizens, had a sure impact on public opinion.
Over the three years (2016–2018) of the “A park to live”
project, the subject of this work, prospections were carried
out on five sample areas described in Table 1. With the appli-
cation of this method it is possible to describe biodiversity
within an urban park in an objective, standardized and repeat-
able way. It can therefore be used as a tool to monitor the
wealth of habitats and species within a regeneration and con-
servation project also due to the size of the area subject to
intervention.

The regeneration project

The protection and enhancement are implemented with different
technical methods, which, starting from the knowledge of the
state of biodiversity and the factors that can threaten it, concern,
for example, the in situ and ex situ conservation of plant and
animal species, the defense and the restoration of the habitats in
which the species carry out their biological cycle, the mainte-
nance and creation of an appropriate ecological connectivity be-
tween the various environments and finally the fight against ge-
netic erosion. These interventions, in addition to qualifying the
area of intervention in a landscape way, contribute to ensuring
the shelter of many animal species. For the naturalization and
vegetative restoration, reintegration, control and restoration inter-
ventions of the vegetation cover are foreseen; the goal is oriented
conservation, consolidation, management of production uses
with environmental compatibility criteria, in relation to both the
vegetation content of the territory and the characteristics of the
sites. In particular, the safeguard interventions concern:

Table 1 Habitat description

MEDITERRANEAN BUSH

SCRUB AND GARRIGUE 
ECOTONE

CANE THICKET

OLIVE GROVE

GREEN ROOMS
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conservation and consolidation of the vegetation cover of the
soils, in particular of the xero-thermophilic grasslands; integra-
tion and restoration of the autochthonous vegetation cover, res-
toration of ecological connections of the hygrophilous vegeta-
tion; recovery of the natural landscape; planting of tree and shrub
vegetation; the maintenance of vegetation; restoration of wooded
areas. About that, five “green rooms” have been created, that is,
open-air areas whose vegetative elements, the natural materials
used and their location can offer functional and educational-
curative ideas: “the sensory labyrinth”, “the room of colors”,
“Barefooting”, “butterfly garden”, “organic and synergistic veg-
etable garden” and installations. These spaces are located within
the areas of Villa Framarino in such a way as to define real routes
to be visited in a sector-specific approach. The redevelopment
project also provides for the ordinary and extraordinary mainte-
nance of the entire area of the park also through light pruning,
cleaning, correct management of the existing greenery and,
where necessary, the application of eco-compatible vegetation
protection methods to protection of biodiversity. The mainte-
nance of the irrigation system has become necessary for the care
and protection of existing vegetation, as well as to allow the
planted essences to successfully overcome the stress period due
to transplanting. The dry stone walls that enclose the areas

belonging to Villa Framarino have also been redone and
rearranged, where damaged. The works were carried out in full
compliance with current environmental laws, with the aim of
“promoting environmental education, training and scientific re-
search activities, as well as sustainable recreational activities, in
particular through the use of civic buildings in these ends recov-
ered (Fig. 4) (Regional Law N.15 of 5/06/2007 ‘Establishment
the Regional Natural Park of Lama Balice; Territorial Thematic
Urban Plan for Landscape - PUTT / p. of Apulia 2014; Apulia
Regional Territorial Landscape Plan - PPTR 2015; Giannoccaro
et al. 2017; AA.VV. Società Cooperativa Sociale Tracceverdi
2017).

The sensory labyrinth

It begins with “the sensory labyrinth”, a walk inside the
Mediterranean scrub species present on site, in the area iden-
tified with “sclerophyll vegetation area” on the land use map
of the Regional Territorial Landscape Plan (PPTR) and out-
side on the border of the Park area. It is a re-thickening, in
some points, of the already existing tree species in order to
create narrow paths between rows of tall shrubs and vegetative
tracts impenetrable to the view, but which by touch and smell

Fig. 4 Map of the regeneration project. Designs by the architechs R. Giannoccaro and dr. M. Mundo
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are discovered by users, invited to follow it. The re-thickening
works directly on the vegetative fragmentation of the
Mediterranean scrub bordering the park and which overlooks
the riverbed and optimizes the anthropogenic impact close to
the park, increasing the “green barrier” against noise. This
allows to restore the vegetable connection, so as to allow the
animal species directly connected to these vegetative species
to increase in number and variety. This has a positive effect
especially on lepidoptera and on the whole trophic chain de-
pendent on them. The essences chosen to thicken some traits
are: Rhamnus alaternus and / or Laurus nobilis and / or
Fillirea and / or Pistacia lentiscus. The number of plants
planted was about 50 plants. The path to be done within the
Mediterranean scrub of about 127 m is defined by local lime-
stone placed at the end in a randomway in order to “draw” the
path on the ground, respect a precise distance and stem the
anthropic impact on the surrounding vegetative mass (Fig. 5).

The color room

Still in the area outside the perimeter of the Park, the labyrinth
leads to the “room of colors”, a circular area that contains a

resting and meeting area for users, defined by different
Mediterranean shrub and herbaceous species, of seasonal
flowering and with different colors: ranging from warm tones
(yellow, orange, red) to cold tones (lilac, purple, blue, white).
“The color room” is an area of about 59 square meters, whose
hedges of medium and medium-high shrubs, planted at a dis-
tance of 70 cm and arranged in such a way as to draw a circle,
delimit the space. There are two rows of hedges that down-
grade in height inwards, of different species and characters, in
order to make the room green colored all year round. The
vegetative essences chosen are Mediterranean and protect
the characteristics of the host place (Fig. 5).

Barefooting

The “barefooting”, sensory path to be walked by bare feet, is
located between the two areas used as a vegetable garden
(biological and synergic), that is, on the right side of Villa
Framarino. The path on the ground is formed by areas
(1 m × 1.5 m) delimited by wooden rods and hosting different
natural materials (smooth stones, bark, sand, fine gravel, fo-
liage, wood / trunks). The material used rests directly on the

Fig. 5 Map of the sensory labyrinth and the color room. Designs by the architechs R. Giannoccaro and M. Mundo
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ground in such a way that it can be removed if necessary, in
full respect of the soil and the surrounding landscape. These
natural materials stimulate the sense of touch through the con-
tact that is established with the bare feet of users who walk
along the path. Parallel to the tanks containing different natu-
ral material, there is a wooden platform useful for guides and
tutors of users with reduced mobility or little autonomous
movements. This platform is raised from the ground through
parallel running beams that allow ventilation to prevent the
rotting of the wood used. The wood used is outdoor pine
specially treated to resist atmospheric agents (Figs. 4 and 6).

The butterfly garden

The “butterfly garden”, on the other hand, is located on the
back of Villa Framarino, among the olive trees, an area that
the Land Use map of the Apulia Region mistakenly identifies
as a “sports area”. This garden has the purpose of attracting the
butterflies present on the territory, through smells and colors.
As for the other areas, the butterfly garden is not an invasive
garden and respects the habitat and root systems of the already
existing specimens. The impact of transplanting herbaceous
species is minimal, as it was carried out with simple manual
tools. The butterfly garden has a fundamental ecological func-
tion since it enhances the ecological infrastructure present in
the Park in favor of lepidoptera, pollinating insects and auxil-
iaries in general. This is because there is the presence of nour-
ishing species for insect larvae and plants with inflorescences

with a strong banner function. The latter support the adults of
insects with their rich production of nectar and pollen. The
garden is designed to house groups of users (Figs. 5 and 7).

The vegetable gardens

The area used for vegetable gardens has been located to the
right of Villa Framarino, incorrectly defined as a sports area
by the Land Use map of the Apulia Region. This area is
internal to the border of the park and is made up of three areas
delimited by dry stone walls and routes that are currently not
very usable due to uncultivated greenery. One of the three
areas, the smallest, houses technical wells for the existing
irrigation system. The organic and synergic vegetable gardens
were therefore placed in the other two areas, respectively mea-
suring 270 m2 and 420 m2. The agricultural products of the
organic garden were obtained from methods and techniques
that exclude the use of fertilizers and plant protection products
deriving from synthetic chemistry, thus fully respecting the
principles of organic agriculture. In the synergistic garden,
methods were used that positive synergies between the differ-
ent species of plants, both spontaneous and cultivated, as well
as the methods and techniques envisaged for organic agricul-
ture increase. In both cases, the presence of auxiliaries, insects
useful for crops, such as natural predators and pollinators, was
favored. To obtain the two types of vegetable garden, it was
necessary to carry out preliminary cultivation operations. In
particular, we proceeded to a weeding with a cutter bar of the
invasive weeds of the two areas. Subsequently, the areas
underwent a tillage aimed at turning over the slices of soil so
as to release the intrinsic fertility possessed by land that was
never cultivated. Simultaneously with these operations, fur-
ther organic and nitrogenous substance was added in
the form of mature manure. Only afterwards was it pos-
sible to transplant the vegetable species. This use has
also made it possible to maintain the area which, due to
its location, has a fundamental role in the aesthetics of
the municipal complex (Figs. 4 and 8).

The wooden installations and natural architectures

The redevelopment project of a green space inside a protected
natural area cannot be separated from the importance of pro-
moting the usability of the property in question also through
the installation of signs suitable for the environmental and
landscape context as well as functional to the Park users.
Both vertical directional signs and punctual information signs
have been provided. The first is fundamental for the immedi-
ate identification of the location of the areas of performance of
the activities and the understanding of the same activities. A
vertical directional element was designed and built positioned
at the entrance of Villa Framarino (Fig. 9). The detailed sign-
age of the activities has a panel structure similar to thatFig. 6 Barefooting
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previously described in photo 6, but smaller (1.15 × 0.08 m)
with the addition of an oblique panel that functions as a lectern
and on which it is applied a descriptive panel (60 × 60 cm -
inclined by 30°) with the name of the green room and a brief
description of it. Here too, the Braille translation characterizes
the signage, making it accessible even to the blind. This sign-
age is easy to remove as it is simply placed on the ground.
With the project “A Park to live”, Lama Balice Natural Park
has been equipped with an important tool to allow 360 ° use,
even for people with mobility and / or physical problems. The
installation for birdwatching creates a real location to catch
migratory birds and has been located close to the ridge, in a
somewhat protected and easy to mitigate area (Fig. 10). Even

this natural element, with zero environmental impact, is easy
to remove: it is, in fact, simply placed on the ground. Lastly, n
° 4 sensory didactic panels have been designedAlways in pine
wood treated for outdoor use, these panels complete the di-
dactic and sensory offer through the creation of: n °1
sensory panel made up of wooden tiles inlaid with fig-
ures of fingerprints plants and animals of the typical
flora and fauna of Lama Balice; n °1 sensory panel with
revolving cube divided into 4 open compartments where
to place natural elements (leaves, branches, stones, soil,
etc.), n ° 1 Pan flute with Arundo donax reeds, n °1
panel composed of a recreational labyrinth where some
typical fauna of Lama Balice and its habitat. These

Fig. 7 The butterfly garden. Is
composed by: - an area (4.5 m *
2 m) where only native plants
have been planted (in full respect
of the existing one) that can attract
butterflies already present and
sighted in Lama Balice Park; − a
wooden tank,removable if
necessary, (4.5 m * 2 m) hosts
plants because they are highly
attractive for butterflies and
caterpillars among the most
beautiful in this existing habitat; −
two raised wooden basins for
vegetable gardens (1.20 m * 3 m),
removable if necessary, which
hosts herbaceous plants useful for
feeding caterpillars

Fig. 8 The organic and synergic
vegetable gardens
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installations are large enough to be used by children
and adults. They are removable elements, resting on

the ground through a base which filled with ornamental
stones and / or soil can act as an ornamental planter.

The interventions and techniques used to protect
biodiversity

The redevelopment project involved reinforcing the ecologi-
cal infrastructure in the areas belonging to Villa Framarino.
The ecological connections, in particular the floristic ones,
were depleted of human intervention, often harmful and clum-
sy. The depletion of the plant connections was aggravated by
the absence of maintenance and supervision for the protection
and enhancement of the area. The maintenance of the relevant
areas, therefore, was one of the most important and decisive
interventions in the realization of the redevelopment and revi-
talization project. The already existing specimens of holm
oak, laurel, olive, phyllirea and mastic have undergone light
pruning operations, so as to limit their excessive vigor making
the foliage more balanced and to eliminate the diseased parts
attacked by insects, as in the case of several specimens of
holm oak (Quercus ilex). The latter were very debilitated
and with different parts of the hair dying: intervention with
mineral oils, environmentally friendly products and usable in
organic agriculture was therefore necessary. All plant protec-
tion interventions were carried out with products that can be
used in organic agriculture. These interventions were accom-
panied by interventions of weeding of weeds which have be-
come intrusive and of cleaning up areas of various types of
debris and waste. The arrangement and integration of the
existing irrigation system was decisive for the success of the
redevelopment and regeneration project. All the designed
green thematic areas, with the exception of the “barefooting”

Fig. 9 The wooden installations a wooden structure consisting of an
element (2.15 * 0.08 m), including hardware and poles to be driven into
the ground for a minimum depth and suitably anchored to the panel to
avoid creating the sail effect due to the action of the wind and any other
horizontal component acting on the panel. To this end, the pile is founded
with a system of wooden foundations, fine and coarse gravel, sand. Forex
panels (5 slabs of 0.1*0.40*0.02 m) have been applied to the supporting
structure, hooked to the structure, which direct the visitor towards the
“green rooms” designed for Villa Framarino. A tactile map with Braille
translation completes the georeferencing information indicating the exact
point where you are with respect to Villa Framarino building and the
green rooms with respect to this entry point

Fig. 10 Birdwatching, natural
installation made with plant
elements characterizing the
surrounding environment: wood
and arundo donax. Design by
LAN (Natural Architecture
Laboratory)
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area, have been equipped with pipes with self-compensating
drips. Irrigation has become necessary to allow the plants
planted to overcome the dry summer period, but also the dif-
ferent periods of scarce rainfall that have followed during the
colder seasons. Furthermore, irrigation has become necessary
for the shrub and tree plants planted during the project in order
to overcome transplant stress, a period in which the root sys-
tem is less functional, because it is compromised during trans-
plant operations: the water supply was integrated with irriga-
tion, even in humid months. In the “sensory labyrinth” there is
an area with sclerophyll vegetation. The intervention aims to
redefine the green area with the same tree vegetation so as to
enhance the distance through the bushes. The species used for
the thickening are typical species of the Mediterranean scrub
and in addition to those already mentioned, strawberry tree
(Arbutus unedo) and laurel (Laurus nobilis) have been
transplanted. The transplants took place by digging a hole
slightly larger than the container that contained the root ball
of the plants, respecting the specific habitat of the specimens
already present. In addition, the equipment used for planting
shrub specimens has been minimally invasive on pre-existing
root systems. Emergency irrigation was carried out immedi-
ately after the transplant, in order to minimize the water stress
of the roots. The specimens already present in the area, very
vigorous, were pruned slightly respecting their specific habitat
as much as possible. Some specimens of laurel were replaced
during the course of the project, as they had root systems
damaged by wild boars, numerous presence in the park. In
the “color room”, species with showy inflorescences, but al-
ways of Mediterranean origin, have been transplanted, with-
out departing from the essences present in the park. The meet-
ing function for users of the park is accentuated by the scalar
blooms of the transplanted species that we find inside. Also in
this area the transplanting of the specimens was done respect-
ing the specific habitat of the specimens already present. In
addition, the equipment used for the planting of shrub
specimens is minimally invasive of the existing root sys-
tems. The excavation carried out does not differ much
from the diameter corresponding to that of the containers
containing the earthen bread of the shrubs. The specimens
of transplanted shrubs and bushes are distinguished by the
different flowering periods. The flowers of these species
have inflorescences with an important banner function.
They are very attractive for pollinating insects, in partic-
ular for apoid hymenoptera, hoverflies and lepidoptera.
Some of these species, such as cistus, are also nurturers
of some lepidoptera larvae present in the park. Being spe-
cies typical of the Mediterranean scrub, they perform a
function of refuge for auxiliary insects, organisms useful
in biological control. This characteristic applies to all the
species transplanted in the various pertinent areas. The
choice of species is one of the fundamental elements of
the project aimed primarily at maintaining and restoring

the biological balance that is disturbed by the anthropo-
genic pressure to which the park is subjected.

The “vegetable gardens” were designed with the aim of
making a small area of the park more productive. The two
areas have been subjected to a superficial working with a
motor cultivator to make the soil ready for the transplanting
of the seedlings and for the sowing. Two types of vegetable
gardens have been created, managed differently: one through
the principles of synergistic agriculture, the other through the
principles of organic agriculture. In both cases, the crops were
managed without the aid of synthetic products. The cultivation
followed seasonality, in summer cucurbits and the inevitable
turnip greens. Leguminous crops were sown as catch crops
during the spring. The soil of the vegetable gardens was rich in
organic matter, as it was never cultivated, but also rich in
spontaneous herbaceous vegetation that competed with
the crops. The fortnightly users themselves carried out
the manual scrapping of the ground, with the help of
tools such as hoes and rakes. In the green area called
the “butterfly garden”, species attracting and feeding the
butterflies have been planted.

The different indigenous species have been transplanted to
the ground, respecting the root systems of olive trees and
laurels present around the transplanting area. In addition, three
boxes were placed, two raised, one at ground level, to facilitate
the planned laboratory activities. The boxes were made of
wooden material and provided with holes for draining excess
water, both irrigation and meteoric. Once the holes had been
made, the boxes were lined with plastic sheeting so that the
roots could not damage the structures. In one of the raised
boxes, plants such as lettuce and chicory have been sown.
These provide nourishment to the larvae that hatch from the
eggs that adults lay on these plants. The larvae then feed and
develop at the expense of these species and pupa. From the
pupa, often contained in a cocoon, the following season a
butterfly emerges which will feed on the nectar present on
the attractive species transplanting into the other boxes.

Officinal species such as rosemary, thyme, oregano, mint
and savory were transplanted into the other raised bed. These
species are very attractive for lepidoptera and in general for all
useful insects. The main function of useful insects, such as
lepidoptera, is the pollination of plant species that are attrac-
tive to them. In the absence of pollination, many plant species
cannot reproduce. From an ecological point of view, this area
is the most important, as it allows the enhancement of the
park’s ecological infrastructure and connects the various hab-
itats (Figs. 4 and 5).

The biodiversity of the park

Lama Balice represents a real “ecological corridor” character-
ized by plant species connected to animal species, thus pre-
senting a rich biodiversity. According the vegetation, the lama
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is characterized by a complex mosaic of plant communities,
with particular regard for the variety and heterogeneity of the
semi-natural herbaceous formations. In fact, more than 400
species of vascular plants are known for the area of Lama
Balice Park. Most of these, however, are linked to the reduced
surfaces of the rocky slopes where there are semi-natural for-
mations of scrub and grassland. The main plant species pres-
ent in the park are summarized in Table 2 (Sinibaldi et al.
2017). The wide environmental and vegetation heterogeneity
of Lama Balice favors the diversification of ecological niches
and the simultaneous presence of a considerable animal diver-
sity, especially if compared with the relative uniformity of the
surrounding area. Furthermore, the permanence of water, even
only for short periods, represents an exceptional resource in an
environmental context strongly influenced by karst. The cog-
nitive picture of the animal biodiversity of the Park is some-
what fragmented, however it may have information collected
during recent studies and thanks to the contribution of the
network of citizens always present for the protection and en-
hancement of the Park. The main animal species present in the
park are summarized in Table 3 (Sinibaldi et al. 2017). Among
mammals, the presence of some carnivores is documented.
Particular attention should be paid to the recent appearance
of wild boar (Sus scrofa), a species that is expanding rapidly in
Apulian area. Signs of the presence of wild boars from the
Murgia area can now be observed in almost the entire course
of the lama . Although no detailed studies on the
chiropterofaune of the Park are known, it is important to un-
derline the value of the cave and hypogean environments of
Lama Balice for the conservation of this group of mammals,
particularly sensitive to changes of anthropic origin and sub-
ject to protection measures pursuant to the Habitat Directive
(Tarsitano et al. 2017). In the Park there are more than 40
species of nesting birds (Ferrara 2017), a high number com-
pared to neighboring anthropized contexts. Much richer and
more diversified, exceeding 130 species, the number of spe-
cies that use the Park’s environments during migratory stops
and in the wintering period results. The presence of numerous
species of waterfowl, which is concentrated in the winter and
pass period, is closely linked to the presence of temporarily
flooded areas, both along the coast and in the innermost sec-
tions of the lama (Ferrara 2017). Among the most representa-
tive groups, ducks, herons, slugs and numerous waders.
Several other species protected by the Birds Directive are
found as migrants or winterers in the Park. Studies carried
out under the “Action plan for the conservation and manage-
ment of amphibians and reptiles and Lama Balice Regional
Natural Park and Regional Nature Reserve Oriented Lakes of
Conversano and Gravina di Monsignore”, promoted by the
Apulia Region, Municipality of Conversano, Municipality of
Bari and the Municipality of Bitonto, highlight the peculiari-
ties of the Lama Balice herpetofauna (Mastropasqua 2013). In
particular, the seasonal pools that recreate on the bottom of the

ex-INES seem to represent an important reproductive site for
the emerald toad. With the exception of the common gecko,
grass snake and green frog, the species of reptiles and amphib-
ians mentioned require specific conservation measures ac-
cording to the Habitats Directive. Recent observations, on
the other hand, make it possible to ascertain the presence of
at least 31 species of Lopidoptera Ropaloceri (butterflies) in
the Park area (Cagnetta et al. 2019), a large number when
compared with the specific wealth of the adjacent territories.
The conservation of some of these species is also linked to the
presence of particular plant species and habitats (Table 1).

Discussions and conclusions

The considerations discussed so far should be carefully con-
sidered and assessed from an ecosystem approach to planning
urban areas, placing the emphasis on the enhancement of the
territorial heritage in all its components: environmental, urban,
cultural and social, trying to contrast the process of “
deterritorialization “(Tarsitano 2003). The ecosystem ap-
proach allows to consider the territory in co-evolutionary
terms as a historical result deriving from the interactions be-
tween human settlements and the environment, between na-
ture and culture with a view to sustainable development of the
territories, which allows the achievement of the objectives of
the 2030 agenda (Dobson 2007; UNDESA 2015). In particu-
lar, the achievement of objective 15, life on earth, precisely
allows the protection, restoration and favors a sustainable use
of terrestrial ecosystems, including urban ecosystems, to con-
trast desertification phenomena, stop and reverse the degrada-
tion of the soil, and stop the loss of biological diversity (Asvis
2018, 2019). Therefore, ecological criteria of protection and
planning should allow the fusion of the city with the land-
scape, also through the identification of valid indicators of
urban sustainability and indicators of ecological fragmenta-
tion in spatial planning, such as: areas of biodiversity and
naturalness (the city is structured as a mosaic of habitats);
emergency indices and relationship between the use of renew-
able energies in the urban area; population / recycling / resto-
ration ratio indices; material cycle indices; introduction of the
ecological footprint parameter, as a constraint to urban plan-
ning (McCool and Stankey 2004; Tarsitano 2006). The
strengthening of territorial identities, the reconstruction of
the co-evolutionary relationships interrupted between human
settlement and the environment favors the recovery a lasting
and sustainable balance between human settlement and the
natural environment as well as counteracting environmental
and social degradation. Specifically, considering in this case
the area subject to intervention, the role played by the system
of blades (erosive furrows), which insist on the entire Apulian
territory, for the rebalancing of urban ecosystems in terms of
sustainable development for the achievement of the objectives
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of Agenda 2030 through the enhancement of territorial re-
sources and the identity of a place through the identification
of local homeostasis and long-lasting balanceswith integration of
the various territorial components: natural environment, built en-
vironment, anthropic environment (Nancy et al. 2000; Coetzee
et al. 2014; Gray et al. 2016; Pressey et al. 2015). The various
lama constitute important ecological and landscape systems, real
ecological corridors, which cross the cities, offering the possibil-
ity of establishment of local homeostasis (ecological rebalancing)
and hydrogeological protection of the urban fabric, protecting
and safeguarding it. The characteristic flora and fauna of the lama
represents a sort of recessed ecological corridor that crosses the
cities and the countryside concerned. The presence of typical
plant species (Mediterranean and sub-Mediterranean vegetation)
and the presence of numerous animal species, performs many
functions within the cities that are crossed by the lama. The
vegetation and fauna of the lama contributes to the defense of
nature by representing amosaic of heterogeneous biotopes and to
the defense of the landscape framework, framing elements wor-
thy of observation, therefore increasing the attractiveness of the
urban landscape (Tarsitano et al. 2017). The green areas of the
lama, together with the other green spaces in the city, exert an
influence on the urban climate, in particular on summer temper-
atures. The vegetation, through perspiration, subtracts a signifi-
cant percentage of solar radiation by refreshing and humidifying
the air, also constitutes a barrier to noise and pollution. The
energy released in the city following combustion and other ac-
tivities is mainly dissipated in the form of heat, to which is added
the heat returned by the surfaces after the absorption of solar
radiation during the day, therefore the urban climate is warmer
and drier of the surrounding areas. The atmosphere overlooking
the city heats up, resulting in the formation of upward currents
which, rising, draw damp air from the surrounding areas creating
a natural ventilation system, which helps to dilute the emissions
of the central cores and refresh the atmosphere. The continuous
green system is very advantageous, the creation of a real ecolog-
ical network that crosses the city and connects with the country-
side and the lama, thus constituting a set of ventilation corridors
(Tarsitano et al. 2017).

In addition to ecological functions, green areas perform
social functions because they represent a moment of recrea-
tion and because they constitute an experience of a cultural
nature, given the possibility of acquiring botanical and faunal
knowledge through it, which allow the spread of an environ-
mental awareness at citizens and the rediscovery of a historical
and cultural identity. In addition to combating the loss of both
animal and plant biodiversity, the lama also take on a key role
as a wildlife corridor for the movement of animal habitats and
as buffer zones through stepping stones (point connection
cores), both linear and corded and mosaic, also in the man-
agement and control of the synanthropic fauna coming from
the cities, having functional characteristics such as to allow the
species to move between the different cores by crossing aT
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territorial matrix (degraded urban area) of environments not
very suitable for their permanence (Barnes et al.,)

The objective must therefore be to promote the protection,
enhancement and optimal allocation of territorial-environmental
resources and therefore any action that degrades, defiles or elim-
inates these resources, intended as single entities or as complex
balances. Economic development must be compatible with the
carrying capacity of the planet’s ecosystems and harmonious
with the objectives of a democratic, just, equitable and supportive
society. The protection of the historical and cultural identity, the
safeguarding of the quality of the landscape system, of its envi-
ronmental components and of its social and productive use, in the
context of the principle of lasting and less unsustainable devel-
opment, were results that could be pursued for sustainable devel-
opment (Svancara et al. 2005). Therefore, a strategic vision for
the Lama Balice Park represents an opportunity for social, envi-
ronmental and cultural “redemption” for the entire metropolitan
area of Bari. By definition, position and historical-landscape and
environmental value, the Park is undoubtedly a “catalyzing” ter-
ritorial element for urban suburbs and city centers, intended to
welcome and encourage biological processes and vital relation-
ships between living beings (Eklund and Cabeza 2017; Barnes
et al. 2017; Leverington et al. 2010).

As the Strategic Document of the plan deals with, the Lama
Balice Park is a meeting place, where everyone can experience
new growth experiences in collective social life; it is a “dynamic”
space, that is capable of changing its contents in relation to the
social and economic logics that are put in place. The need to
define the sense of place and local identity obliges “territorial
operators” to interpret the processes and times of nature, society
and related transformations and to contextualize their work, in
order to guide the transformation towards virtuous processes.

The complexity of Lama Balice Park, made up of eco-
logical, infrastructural, settlement and agricultural net-
works, leads us to reflect on the need to integrate these
networks: the objective of protecting and improving
existing biodiversity is associated with ensuring accessi-
bility and usability for all (people with disabilities or not,
children and elders, residents and foreigners), to facilitate
recreational and educational activities with social and cul-
tural purposes and to preserve the historical memory rep-
resented by the anthropic and natural landscape made of
built elements, agricultural areas and vegetative elements
of Lama Balice Park, a natural area of regional signifi-
cance, is undoubtedly an area that must maintain constant
dialogue with the context of urbanized areas present: both
in the city of Bari and Bitonto territories, in fact, the Park
becomes in some points “peri-urban” for the position so
close to the city.

This aspect leads us to reflect on how to maintain dia-
logue without compromising the naturalness and biodiver-
sity of the Park itself. Interventions, therefore, that en-
hance the historicity of the landscape, that protectT
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biodiversity, that promote knowledge of the place and the
active protection of citizens and association networks,
which encourage social dynamism and the development
of new forms of microeconomics based on a social and
environmental ethics, are the best desirable for the man-
agement of the territory of Lama Balice Park.
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