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Mapping of coral reefs in the continental shelf of Brazilian Northeast
through remote sensing*

Paulo Victor do Nascimento Aratujo® *°; Ricardo Farias do Amaral °

ABSTRACT

The Continental Shelf has great importance in the study of coastal evolution, provided this area was affected by fluctuations in
sea level during the Quaternary period. In the shallow continental shelf of the Northeastern Rio Grande do Norte, Brazil, sub-
merged important geomorphological features can be found in the distance of 6 km from the coastline. Among these features,
highlights the reef complex called Parrachos of Rio do Fogo. This study aims to characterize and analyze geomorphological
features and benthic surface features found in this reef complex, from the analysis and interpretation of remote sensing prod-
ucts and in situ data collection. In this work, a digital model of bathymetry was created based on unpublished bathymetric data
and compositions from images bands of satellite sensors OLI/Landsat-8, MS/GeoEye and PAN/WordView-1, and then ana-
lyzed, interpreted and validated through field work. All obtained data and information were stored in a Geographic Information
System (GIS). The following geoenvironmental units were mapped: intertidal reefs, submerged reefs, spurs and grooves,
pools, sandy bank, sea grasses, bank of algaes, submerged roads, Barreta Channel and the Rio do Fogo Channel. The use of the
proposed methodology provided a detailed analysis of submerged geomorphology in the study area. This study may be used as
a guide for future decision-making for environmental management in the region.

Keywords: Continental Shelf; Bathymetry; Geomorphology; Remote Sensing; Geoenvironmental Mapping.

RESUMO

Mapeamento de recifes de corais na plataforma continental rasa do nordeste brasileiro por sensoriamento remoto

A Plataforma Continental possui grande importancia no estudo da evolug@o costeira, pois representa uma area afetada pelas
oscilagdes do nivel do mar no periodo Quaternario. Na plataforma continental rasa do Nordeste do Rio Grande do Norte,
Brasil, importantes feicdes geomorfolégicas submersas podem ser encontradas a cerca de 6km da linha de costa, dentre estas
feicdes, se destaca o complexo recifal denominado Parrachos de Rio do Fogo. O presente estudo objetiva caracterizar ¢ ana-
lisar as feicoes geomorfoldgicas e da superficie bentdnica, encontradas neste complexo recifal, a partir da andlise e inter-
pretagdo de produtos de sensores remotos e coleta de dados in situ. Neste trabalho foi criado um modelo digital de batimetria
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com base em dados batimétricos inéditos e composi¢cdes de bandas de imagens dos sensores orbitais OLI/Landsat-8,
MS/GeoEye ¢ PAN/WordView-1, ambos analisados ¢ interpretados de forma integrada e validados em trabalhos de campo.
Todos os dados e informacgdes obtidas foram armazenados em um Sistema de Informagdes Geograficas (SIG). Foram
mapeadas as seguintes unidades geoambientais, os recifes intermareais, os recifes submersos, rastros e sulcos, piscinas, o ban-
co arenoso interno, fanerégamas marinhas, o banco de algas, caminhos submersos, o Canal de Barreta e o Canal de Rio do
Fogo. O emprego da metodologia proposta possibilitou uma analise detalhada sobre a geomorfologia submersa da area de
estudo, podendo ser norteador, em futuras tomadas de decisdo no manejo e gerenciamento ambiental da regido.

Palavras-chave: Plataforma Continental; Batimetria; Geomorfologia; Sensoriamento Remoto; Mapeamento Geoambiental.

1. Introduction

Tropical coral reefs are the richest and most complex
benthic communities in the oceans. These were formed
over millions of years (about 500 million years ago)
from the deposition of calcium carbonate from coral
skeletons, and they are among the oldest known marine
communities (Wilkinson, 2002). In Brazil, geological
history of the current coral reefs indicates that they only
began to grow 7,000 years ago, in the Quaternary pe-
riod, when the sea level rose and completely flooded
the current continental shelf (Prates, 2003).

Tropical coral reefs are considered the marine ecosys-
tems that contain the highest levels of biodiversity, only
exceeded by the tropical rainforests on land (Connell,
1978). Estimations point that at least 3,000 species of
animals can be found in a single coral reef. Despite
reefs occupy less than 1% of the total area of the
oceans, 25% of all known species of fish are unique to
these environments. According to Prates (2003), among
the coral species in the world (350 species) at least 20
species (true and hydrocorals corals) were recorded in
Brazil, and eight are endemic.

The high productivity associated with reef-building
corals has a unique importance as a source of fisheries
for coastal communities and corals are also important as
(1) natural protective barriers to the coast of wave ac-
tion, (2) sources of pharmacotherapy and (3) areas for
tourism. Despite greater ecological and economic im-
portance, coral reefs are subject to various factors that
threaten their vitality and biodiversity (Hoegh-Guldberg,
1999; Moreira & Reuss-Strenzel, 2009). Recent studies,
coordinated by the World Resources Institute (WRI)
which monitors coral reefs, warned that coral reefs are
currently suffering from high temperatures and ocean
acidification more than in any other time, in the course
of the last 400,000 years (Burke et al., 2011). If we con-
tinue down this path, all corals are likely to be threat-
ened by 2050, as 75% are experiencing critical threat
levels. The same report of WRI offers reason to hope:
reefs around the world have demonstrated an ability to
recover from damage, even in extreme cases, whereas it
is the duty of environmental management to protect
reefs and aid the recovery of some areas. These factors
further confirm the importance of thorough studies con-
cerning coral reefs, particularly when that environment

is suffering risk of environmental degradation — from
the both biotic and abiotic points of view. This is the
case of the area under research in this project.

In 2001, the Conservation Unit called "Environmental
Protection Area of Coral Reefs" (Area de Protecdo Am-
biental dos Recifes de Corais - APARC) was created in
the state of Rio Grande do Norte, in the Northeast re-
gion of the Brazilian coast (Figure 1). This area corre-
sponds to the marine region covering the coastal strip of
Maxaranguape, Rio do Fogo and Touros municipalities.
In this area, we highlight coral reef complexes, which
are shallow bodies, with intertidal stretches, mainly
formed by bioconstructions of algae and corals on a
mud bottom and carbonate sand beyond rhodolith.

These bodies, locally called "Parrachos", are costal
reefs and are aligned parallel to the coastline. They
grow over a hard bottom, probably lines of sandstone,
related to the ancient coast lines (Branner, 1904; Vianna
et al., 1989; Amaral, 2002; Santos et al., 2007). This
area is composed of clear water during the major part of
the year. Among its most important features, the Parra-
chos of Maracajai, Rio do Fogo and Cioba are consid-
ered the most sensitive areas of APARC, given their
environmental characteristics. Laborel (1967, 1969)
describes the reef complex in the region under study as
a group of oval-shaped reefs, located a few miles off the
coast, constituted of simple structures, formed generally
by numerous pinnacles in a shallow sandy bottom and a
reduced number of species. Ledo et al. (2003) com-
ments that coral reefs belonging to the study area usu-
ally are oriented NW-SE, with a length from 8 to
12 km, parallel to the coastline and they are presented
as a set of knolls and patch reefs. These bodies are de-
scribed and related to the area known as "sublittoral
turbid zone", by Testa & Bosence (1999).

APARC is currently suffering from intense pressure
from use and occupation, which has led to a growth in
environmental degradation. Overfishing, coastal occu-
pation and disorderly tourist operation in a clear process
of expansion are among the main reasons for the degra-
dation in APARC and associated platform (Amaral,
2005). However, fishing activities — traditional or tour-
istic — are the major method of gathering resources for
the local population. The situation is aggravated by the
lack of information needed for effective management,
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although isolated studies already exist and discuss the
sustainability of the region.

In Brazil, the mapping and studying of coral reef evolu-
tion, through the orbital sensing images employment,
emerged at the same time the first environmental satel-
lites were released in the 70s. In the 80s and 90s, some
studies (Vianna & Solewicz 1988 ; Solewicz, 1989; Vi-
ana et al., 1989; Viana et al., 1991; Viana et al., 1993;
Testa et al., 1997; Testa & Bosence, 1999) made the
first utilization of satellite images for the understanding
of regional structures, followed by field verification.
Prates (2003) warns that there are few maps with loca-
tion and complex coral coverage area due to the impos-
sibility of using traditional techniques of drilling in the
extensive shallow areas where the reefs occur. The ex-
ploration work carried out to date in the region of
APARC and the determination of some physical pa-
rameters (Testa, 1997; Feitoza ef al., 2001; Lima, 2002;
Amaral, 2005; Santos et al., 2007; Henriques, 2008)
underlie the need for more detailed mapping levels for
the study area.

According to Hill & Wilkinson (2004), knowledge of
the spatial characteristics of an area is a prerequisite for
any study involving the environment and their rational
and sustainable use.

In this sense, the availability of habitat maps is an ex-
cellent tool in land management, guiding strategies for
sampling and identifying conservation areas (Hamel &
Andréfouét, 2010). Habitat maps are great but geomor-
phic maps can be used as proxies and are easier to pro-
duce (e.g., Hamylton et al., 2012). The potential use of
satellite sensor data for this type of research has been
demonstrated in several studies worldwide (Luczkovich
et al., 1993; Green et al., 1996; Mumby et al., 1997,
Andréfouét et al., 2001; Andréfouét & Riegl, 2004;
Scopélitis et al., 2010).

Thus, this research aims to map the Geo-environmental
features and the benthic surface of the Parrachos of Rio
do Fogo and its surroundings, aiming for the acquisition
and development of appropriate methodologies for its
mapping, with the integrated utilization of several types
of remote sensing products in orbital and underwater
platforms. This will facilitate the determination of geo-
graphical and geological and biophysical indicators of
threats to ecosystems.

2. Material and Methods
2.1. Study area

The studied area has approximately 90 km?. It is located
on the northeastern coast of Rio Grande do Norte State
(Figure 1) and it is inserted in the Environmental Pro-
tection Area of Coral Reefs (APARC). APARC in-
volves all marine regions with depths up to 25 meters,
and their limit is the continental sector, the coastal areas

of the Maxaranguape municipalities, Rio do Fogo and
Touros.

The climate regime of the continental region adjacent to
the study area is of ‘As’ type, "hot and humid" accord-
ing to the Koppen classification (Kdppen, 1918). The
main feature of this regime is a rainy season that in-
cludes the months from February to July, and a dry sea-
son, with more rigorous drought between October and
December (Carneiro, 2011). The local weather pattern
is largely influenced by air masses from the Atlantic
Ocean and the winds from the SE (Silva, 2002). Current
velocity between the east and northern coasts of Rio
Grande do Norte varies between 1.39 cm/s and
24.92 cm/s, averaging 6.32 cm/s (Hazin et al., 2008).
The surface temperature of the sea water varies from
26.5°C during the winter at 28.5°C in the summer pe-
riod (Servain et al., 1990) and the salinity is between 36
and 37%o (Testa, 1996). The predominant current direc-
tion during periods of peak intensity was to the NW.
The wave climate for the sector covering the study area
is defined by significant wave height of 1.0 m and 5
seconds to incident waves of ENE and 1.5 m and 6.5
seconds of SSE waves (Bittencourt et al., 2002). The
region has a semidiurnal tidal regime, with an average
approximate range of 1.5 m, reaching 2.2 m in spring
tides, and according to Hayes (1979), can be classified
as a strand of meso-tide. Turbid water is generally high,
especially in the rainy season, with high visibility dur-
ing the spring and summer seasons (October to March).
Turbidity is natural and consequent action of the winds
and/or tidal currents that cause the particle suspension
(Maida & Ferreira, 1997).

Fishing artisanal activities represent the main source of
economic resources for the local population (Amaral,
2005). Bonilha (2003) reinforces that fishing communi-
ties in the region could be classified as small-scale mer-
chants. And that the region also represents a great po-
tential for the development of tourist, sport and recrea-
tional (such as scuba diving, boat rides and sport fish-
ing) activities — provided they may be conducted inside
a set of technical and social criteria (preferably the so-
cial inclusion of the local community) — what consti-
tutes an opportunity for the eco-development of the re-
gion in a perspective of community wealth management
of natural resources.

2.2. Coral mapping

The term geoenvironmental adopted by the Interna-
tional Union of Geological Sciences (IUGS), was cre-
ated to adequately describe the work done by geo-
science professionals on the environment. The afore-
mentioned work contemplates the application of techni-
cal knowledge to the various instruments and mecha-
nisms of environmental management. The geoenviron-
mental concept favors the integration of knowledge and
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Figure 1 - Location of the studied area and delimitation of the APARC. In detail, the scene of CCD sensor/CBERS-2B in com-

position RGB-321 (scene date: 31/07/2008).

Figura 1 - Localiza¢do da drea de estudo e delimita¢do da APARC. Em detalhe, cena do sensor CCD/CBERS-2B na com-

posi¢do RGB-321 (data da cena: 31/07/2008).

experiences when determining homologous areas. This
mapping was conceived in this integrating perspective.
In this study, the geoenvironmental mapping is mainly
based in geomorphological criteria furthermore adding
information pertaining to the type of sea floor, coral
density and correlation between coral and height of tide.

2.2.1. Bathymetric analysis

Bathymetric surveys were conducted in April 2013, us-
ing a vessel equipped with Global Positioning System
(GPS) and echo sounder (single-beam transducer,
200KHz). Details of the procedures that led to the es-
tablishment of the Digital Bathymetric Model (DBM)
are described in Supporting Information I.

In the analysis of bathymetric profiles, the aim was to
identify the main geomorphological areas of this reef
complex. The following has been identified:

» Back Reef. Reef region facing the coast, which
usually suffers less impact of the waves due to the
protective effect by Reef Crest and Reef Front.

» Reef Crest. The highest portion of the reef at any
stage of their growth, and in shallow water, the
part of the top of the reef that receives most of the
wind and waves.

» Reef Front. This zone extends from the surf zone
(end of Reef Crest) to an indefinite depth (begin-
ning of Fore Reef), where the topographic slope
begins softening or changing pattern. This zone
also absorbs much of the energy from the waves.

» Fore Reef. Located in the outer portion of the reef,
after the Reef Front, and stand as far as the envi-
ronmental topography stabilizes.

2.2.2. Orbital remote sensing products

The optical sensors used in this study were: MS (Mul-
tispectral Sensor) of the GeoEye-1 Sattelite, PAN
(Panchromatic) sensor of the WorldView-1 Sattelite
and OLI (Operational Land Imager) sensor of the
Landsat-8 Sattelite. Details of procedures are expressed
in Supporting Information II.
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2.2.3. Interpretation of remote sensing products

Initially, images were submitted to atmospheric and
geometric correction (Drury, 1993; Richards, 1995;
Walsh ef al., 1998). A cut was made around the study
area in the collected images in order, so that the exter-
nal features not to influence the variability of this in-
formation. After the corrections, a hybrid image was
generated (RGBI-4328) with the OLI/Landsat-8, prop-
erly contrasted. Then, another hybrid image was gener-
ated (RGBI-RGBPAN) with high spatial resolution sen-
sors, MS/GeoEye-1 and PAN/WorldView-1, properly
contrasted. These two hybrid images were the basis for
the visual interpretations of the objects. All image proc-
essing activities were carried out by the ERMAPPER
v7.1 software (ERDAS, 2008).

Finally, there was the "ground truth". Three diving ex-
peditions were conducted in the field, considering three
occurrences of independent dives in each of the mapped
homologous arecas. At the dives the following parame-
ters were observed and analyzed via georeferenced pho-
tography and filmography: types of sea floor; coral den-
sity and correlation between coral and height of tide.
This allowed the interpretations validation of the data
obtained with the processing of digital imagery. Data
collection occurred in areas that were pre-selected dur-
ing the processing of digital imagery according to pro-
cedures adopted by Amaral & Gongalves (2004) and by
Hill & Wilkinson (2004).The collected data were geo-
referenced through GPS receivers.

3. Results and discussion

Mapping of the study area allowed the assessment in
greater detail, geomorphological features and the ben-
thic surface, integrating the use of remote sensing and
in situ data collection.

An elliptical shape is evident in the reef complex, with
the semi-major axis oriented in the SE-NW direction.
Has about 12 km long and 3 km wide, a ratio length x
width of approximately 4:1.

3.1. Bathymetric analysis

Generation of Digital Bathymetric Models (DBM) from
data interpolation is a highly widespread technique in
coastal studies (e.g., Righton & Mills, 2006; Ryan et
al., 2007). In the working area previous studies
(Nogueira & Amaral, 2009 and Aragjo Filho, 2011)
used DBM to outline their concerns about large-scale
area of morphology. Santos (2006) already alerted to
the need to work bathymetry so that it is utilized more
precisely, in order to model the Parrachos in the region
in order to position them properly. In this study the use
of EBK interpolation method helped with the
production of models of the stubby coral banks (typical
of the region) in good regional scale. The same model

presented with a standard average error margin of 0.609
when subjected to the cross-validation process (Table
1).

Table 1 - Summary of cross-validation.

Tabela 1 - Resumo da validacdo cruzada.

Samples 1186
Mean -0,004
Root-Mean-Square 0,601
Mean Standardized 0,004
Root-Mean-Square Standardized 0,944
Average Standard Error 0,609

By using the DBM, a map of the bathymetric contour,
with 2m isobaths (Figure 2), a 3D model of batimetry
(Figure 3) and two-dimensional bathymetric profiles
(Figure 4) were produced and examined.

The information drawn from these products comple-
ment each other and thus can have a more precise idea
of the geomorphology of the study feature. The mapped
area has a depth range of approximately 14m. The
complex of the Rio do Fogo Reef is defined between
the isobaths of 4 and 6 m, under which we see a rapid
increase in the slope to a depth of approximately 10
meters. The DBM allowed the observation of a bank to
SW from the Parrachos, an elevation between the reef
complex and the mainland, limited by isobath 6m, with
approximately 2 km wide. This bank has approximately
the NS direction and is joined to the mainland near the
Rio do Fogo community. His presence is not clear in
the studied satellite images, so being called internal
sand bank. It is also observed the presence of at least
three transverse morphological discontinuity to the reef
body (Figures 2 and 5):

(I) The first, further north, clearly visible, is the mor-
phological expression called Barreta Channel, sepa-
rated into two bodies: Recife das Gargas (further
northwest) and Rio do Fogo reef. This channel will
be described later.

(I) Approximately in the center of the body other
transversal discontinuity with direction SW-NE is
clearly observed in both the bathymetric model as
the satellite image. His evidence extends toward the
platform until the isobath 10 meters in front reef.

(IIT) Finally, a third discontinuity is observed just
south, thus, more subtly evident, although clear,
both in the DBM as in the images.

In the external sector of the reef body, positioned paral-
lel to this, at a distance of 1000 meters, the isobath 12
meters shows an elongated depression with about 9km
long. This channel limits the Front Reef and its pres-
ence is also seen in the satellite image. Its depth reaches
14 meters and the call of Rio do Fogo Channel.
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Figure 2 - Digital Bathymetric Models (DBM) interpolated from the Empirical Baeysian Kriging (EBK). The positions of the
selected bathymetric profiles are located in dash lines (see Figure 4). (I), (II) and (IIT) morphological discontinuities are ob-

served.

Figura 2 - Modelo Digital de Batimetria (MDB) com interpolagdo a partir da Estimag¢do Empirica Baeysiana (EBK). Em
linhas tracejadas estdo as posi¢oes dos perfis batimétricos selecionados (ver Figura 4). (1), (II) e (Ill) sdo as

descontinuidades morfologicas observadas.

By analyzing bathymetric profiles (Figure 4), it was no-
ticed that the back reef has a greater length in the CC'
profile 3.5km, while the other sections, the back reef
was approximately 1km. This is due to the presence of
the internal sandbar previously mentioned. The area of
the Reef Crest has a small variation in width throughout
the complex, ranging from 0.5 to 1.2 km, being wider at
the CC' profile, the central region of the study area. The
width in the Reef Front region varied between 1.5 and
2 km in length, showing the greatest variation in the
BB' profile. Finally the Fore Reef did not change, and
in 4 sections, about 1km long. In profiles BB', CC' and
DD', the outer limit of the Reef Front may be marked
by the keel of the "Rio do Fogo Channel."

The outer edge of the reef front has sharp inclination, in
general, owing to the fact that Rio do Fogo Channel, as

10

described above, is more than 12 meters deep, while the
Back Reef maximum depth may be less than 6m,
mainly due to internal sand bank. Ledo et al. (2003)
had already drawn attention to this morphology,
pointing in the outside of Parrachos an almost vertical
wall, with approximately 6m tall and indoors a height
of about 4 m. This morphological difference is most
likely associated with sediment thickness between
Parrachos and the mainland, which can be reduced by
the constant turbidity of water in this region due to the
positioning of Parrachos that confines sediments
moving towards the ocean. Ferreira (2013) detected the
presence of a high concentration of suspended
particulate matter in this region.

These reef bodies are associated with fluctuations in sea
level during the Holocene by authors such as Vianna et
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Figure 3 - 3D model of the study area in 2 viewing angles. Superposition of DBM with image of Sensor OLI/Landsat-8 (RGB-
432).

Figure 3 - Modelo 3D da drea de estudo em 2 dngulos de visualizagdo. Superposi¢cdo do MDB com imagem do Sensor
OLI/Landsat-8 (RGB-432).

Figure 4 - Analysis of transversal bathymetric profiles to the Parrachos of Rio do Fogo Legend: BRe (Back Reef); RCr (Reef
Crest); RFr (Reef Front); FRe (Fore Reef). CRF (Canal de Rio do Fogo — Rio do Fogo Channel).

Figura 4 - Andlise dos perfis batimétricos transversais ao Parrachos de Rio do Fogo Legenda: BRe (Back Reef); RCr (Reef
Crest); RFr (Reef Front); FRe (Fore Reef). CRF (Canal de Rio do Fogo).

11
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Figure 5 - Hybrid image from OLI/Landsat-8 sensor (RGBI-4328).
Figura 5 - Imagem hibrida do sensor OLI/Landsat-8 (RGBI-4328).

al. (1989), Testa (1997) and Testa & Bosence (1999).
According to Amaral (2005), Parrachos in the region
can be interpreted as evidence of ancient shorelines.
The substrate necessary for fixation should possibly
have been ferruginous sandstone beach or sandstone
formation barriers, rocks abundantly present along the
entire eastern coast of Rio Grande do Norte. About this
bedrock would have settled the main reef colonies. As
the sea level rose, under specific environmental condi-
tions, these bodies have established their geometry
(Amaral, 2005).

The history of sea level at the end of the Holocene shows
that the Brazilian coast experienced considerable fluc-
tuations in relative sea level (Martin et al., 1979; 1985;
1996). These fluctuations have had profound effects on
the morphological evolution of coral reefs, as the rela-
tive sea change exerts control on the geometry and ar-
chitecture of these bodies (Wright & Burchette, 1996).

3.2. Interpretation of Remote Sensing Products

The mapping technique selected in this work was the
classification of visual analysis, thus minimizing poten-
tial problems of "confusion" on automatic recommen-

12

dation rating of authors such as Morelli (2000) and
Spalding et al. (2001).

The classification adopted takes into account primarily
geomorphological aspects of submerged bodies and is
based on that adopted by researchers in the field, as for
Prates (2003), based on the discussion between various
technical seminars in Brazil (Maida ef al., 1997; MMA,
1998).

Although the shallow and the channel has already been
observed and mapped in hydrographic charts from 1886
and discussed by Branner (1903), description based on
bathymetric specific measures and observation by satel-
lite sensors is now preformed in accordance with their
geometry in plan. This procedure adds a host of new
information. Associated with fieldwork, facilitate the
analysis of the overall behavior of the focus area, allow-
ing, for example, the determination of "pilot areas" for a
more detailed study.

Viana et al. (1988), Costa Neto (1997) Testa & Bon-
sence (1999), Amaral (2002), Ledo et al. (2003), Santos
et al. (2007), present studies of the analysed area.
Amaral (2002) classifies the shallows of Maracajau,



Journal of Integrated Coastal Zone Management / Revista de Gestdo Costeira Integrada, 16(1): 5-20 (2016)

Rio do Fogo and Cioba in immersed and submerged
reef bodies, marine phanerogam bottoms, clear bottoms
and bottoms with clear rhodolith concentrations. Prates
(2003), also uses similar classification setting the be-
havior of reef bodies with respect to the tides as one of
the parameters and defining the intertidal and sub-
merged reefs, in addition to describing the pools, island,
sand on the reef and the slab/block. Here, as in previous
classifications, the body's relation criterion with the tide
level to sort the intertidal reefs and submerged reefs
was kept. The type of background was also incorpo-
rated as a parameter. Accordingly, the following fea-
tures were classified: pools, sandy bank, sea grasses and
bank of algaes. Finally, three other features were de-
termined based on detailed morphological characteris-
tics of the reef body: spurs and grooves and submerged
roads, the latter already being the result of human ac-
tion on reef bodies and Barreta Channel.

The shallows can be interpreted as evidence of ancient
shorelines. The substrate necessary for its determination
shall have been ferruginous sandstone beach or sand-
stone formation barriers, rocks abundantly present
along the entire eastern coast of Rio Grande do Norte.
The first reef colonies would have established over this
bedrock and, as the sea level rose, under specific envi-
ronmental conditions, these bodies have established
their geometry.

The hypothesis above is based on samples collected in
other nearby areas (e.g., Vianna et al., 1988). Reports
from anglers and from personal diving observations in
deeper areas close to the reef body where development
of corals covers the bedrock, was less efficient. Works
that aim to clarify the evolutionary development of
these bodies should try to collect sandstones with better
spatial accuracy and its absolute dating methods. From
this perspective the following descriptions of the fea-
tures assigned to this work.

Supported by literature, fieldwork and bathymetric
studies, a visual interpretation of satellite sensing im-
ages was performed, based on the hybrid composition
of the OLI/Landsat-8 (RGBI-4328). In this interpreta-
tion was possible to distinguish, based on parameters
such as texture, color and hue, 4 main sectors in Parra-
chos: (1) North, (2) Central, (3) South, (4) West (Figure
5).

The North Sector stands isolated from the others, sepa-
rated by a transverse channel in the reef body, the
Channel Barreta, as described above. Along with the
central, comprises the area most clearly distinguished
the compound, this composition arises in warm colors,
as a result, possibly the highest reflectance of seaweed
and coral cover the wavelength band 4 in the red chan-
nel. The West and South sectors are dominated by
deeper areas, but clearly different. In the field, we asso-
ciate the West sector benthic cover with the presence of
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Marine Phanerogams as noted by Williams (2002) in
Parrachos of Maracajau, south of the study area. Fi-
nally, the Southern sector is the one with less informa-
tion, although the dives showed the presence of algae.

According to Santos (20006), Siderastrea stellata (Ver-
rill, 1868) is the main coral reef formation in this re-
gion, with 80% prevalence, occurring on the plateau of
these reefs. Maida & Ferreira (2004) further reported
the presence of Favia gravida (Verril, 1886) on the pla-
teau of the reefs and Monstastrea cavernosa in greater
depths. Arantes (2004) highlights that it was observed
the occurrence of calcarecous algae (Lithothammniom
sp. and Foslielia sp.) covering areas between colonial
species on the reef and sandy substrate by concretions.
These algae were observed in this study, in the southern
sector.

In addition to the demarcated areas in the outer region
east of the reef complex, a tonal variation on the ocean
surface is observed. Faced with the bathymetric study,
this behavior is associated with Rio do Fogo Channel.

With the hybrid image MSPAN (RGBI-RGBPAN),
high spatial resolution sensors, we could identify six
well-defined units from the elements adopted in the
visual interpretation, combined with validation of inter-
pretations (Table 2). The following were used as attrib-
utes: ratio of bioconstructed bodies with the tide level
(intertidal and submerged reefs); type of fund and the
presence or absence of vegetation (pools, sandy bank,
bank of algaes, sea grasses) and more detailed morpho-
logical attributes such as bumps, holes and scars (spurs
and grooves and submerged roads). Rio do Fogo and
Barreta channels are major features.

These mapped Geoenvironmental units are described
below:

» Intertidal reefs. Bioconstructed solid and porous
bodies composed of calcarecous algae, shells and
other cnidarians invertebrates "welded" or next to
each other and emerged in the lowest tide. They are
locally known as Cabegos (bollards). They form an
area of approximately 0.21 km? are observed in
northern and central sector of the Parrachos.

Submerged reefs. Emerged bodies are differenti-
ated because they feel more apart from each other by
the same remain submerged lower tides and by hav-
ing the lower height. They occupy an area of ap-
proximately 3.75 km?. They are positioned in lateral
continuity to intertidal reefs.

Pools. Pools are depressions in the flat reef (Pereira
et al., 2010) and are connected with the outside of
the reef, focusing on the western central sector. In
the study area, pools are approximately 0.73 km?.
The bottom is filled out with sandy sediments and in
the larger pools are an isolated mushroom form of
coral called “chapeirées.”
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Table 2 - Interpretation key with the main elements of visual interpretation for the hybrid image MSPAN (RGBI-RGBPAN).

Tabela 2 - Chave de interpretacdo com os principais elementos de interpretagdo visual para a imagem hibrida MSPAN

(RGBI-RGBPAN).
Type Iden- . Aspect of composition (Escale | Video frame field (filming 1m
tification Tonality / Color Shape / Texture 1:1000) observer)
B4
-]
e
= Dark / Pink and
= black Irregular / Rough
g
=
B4
5]
z
<
%‘J Clear / Clear red | Irregular / Speckled
£
=
-
)
= Clear / Pink and
S white Irregular / Rough
22
5
-i Clear / Light Rolling with SE-NW
= blue direction / Smooth
A
g
& Dark / Black and | Rolling with SE-NW
oy light blue direction / Rolling
&
)
[
=0
[
S Dark / Blue Irregular / Speckled
= brown
=
]
=)
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» Sandy bank. This feature is concentrated in the

western sector and has an area of 2.56 km?.

» Sea grasses. Bank of phanerogam plants, tracheo-

phytes, stem type rhizomes buried in the substrate.
Concentrated on the western sector, having an area
of approximately 1.90 km?. According to Bonilha
(2003) the internal portion of the APARC which is
constituted by the region between the stubby coral
banks and the coast line, includes a prairie commu-
nity of shoalweed (of a yet unknown width) proba-
bly constituted by Halodule wrightii. It can be high-
lighted that this type of prairie community of shoal-
weed is commonly associated with coral reefs, de-
veloping thanks to the hydrodynamic protection of-
fered by the barrier, usually growing in the internal,
protected section of the reef. They are also scientifi-
cally known as marine nurseries aiding in the devel-
opment of many fish and crustacean species of
commercial importance: these species tend to spend
their youth benefitting from the physical protection
of the vegetation (Silva, 1995).

Bank of algae. Banks of calcareous algae. Encom-
passes the entire southern sector and spreads it on an
area of 7.60 km?.

» Spur and groove. Recesses and small and repetitive

bumps on the outer edge of the reef body. Common

area of Fore Reef, due to continued erosion effects
caused by waves and currents. The morphology of
these structures consists of small linear ridges sepa-
rated by grooves (depressions) of sediments and de-
bris (Figure 6b). The physical strength of wave en-
ergy acts as a controller in the morphology of these
formations. They act as effective breakwaters and
dissipate wave energy and intensity currents (Rob-
erts et al., 1992). These features are concentrated in
the northern and central sectors of the complex, hav-
ing a total area of 1.72 km?2.

Barreta Channel. Aratjo Filho (2011), based on
water depth profiling studies, described that the
width of this channel measures 100m at the central
part and depth between 3 and 7 meters. In image
analysis and bathymetric study of the geometry of
this channel could be deepened so that it was found
he has actually hourglass shape, approximately 120
feet wide in its most central section and edges meas-
uring 1000 meters (Figure 6c¢).

Rio do Fogo Channel. This feature is not included
in Table 1, since it corresponds only to an elongated
depression close to the oriental rim of the stubby
coral reef that is typical in the area. The spatial dis-
tribution of Geoenvironmental units can be seen in
Figure 7, already integrated all sector counterparts

Figure 6 - Hybrid image MSPAN (RGBI-RGBPAN): (a) northwest region of the study area; (b) Cut illustrating the features

"submerged roads" and "Spur and grooves"; (c¢) Highlight of the center channel Barreta channel region.

Figura 6 - Imagem hibrida MSPAN (RGBI-RGBPAN): (a) Regido noroeste da area de estudo, (b) Recorte ilustrando as

feicoes “Caminhos submersos” e “Spur and grooves”’; (c) Destaque da regido do canal central do canal da Barreta.
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Figure 7 - Map of Geoenvironmental units of Parrachos of Rio do Fogo.

Figura 7 - Mapa das unidades geoambientais no Parrachos de Rio do Fogo.

and the Rio do Fogo channel, whose limits given
based on the 12 m isobath. The space between the
main reef complex body and this channel corre-
sponds to the fore reef slope.

Submerged roads. This feature was observed in the
field. It wasn’t mapped, however, for we found that
further studies are still required in order to more
clearly determine its characteristics. In the northern
and central sectors, some linear features are ob-
served. These features are locally called estradas
(roads) (Figure 6b). Based on fishing reports and
field observations, these paths were formed from ac-
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cidental bumps boats on coral complex. Historically,
coral reefs located in the region were stages of sev-
eral shipwrecks. According to Medeiros (2014),
through reports in the eight former newspaper sink-
ings occurred between 1840 and 1898. These were
the vessels of different nationalities, carrying diverse
merchandise.

It was estimated that the reef complex has approxi-
mately 46.75% (5.68 km?) environments dominated by
bioclastic constructions (intertidal reefs, submerged
reefs, spur and grooves), by calculating the total of each
mapped area.
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The full detail in the determination of homologous
areas is suitable to be checked by comparing this map-
ping with previous mappings. This is due to a more de-
tailed bathymetry and the use of higher spatial resolu-
tion remote sensing images and radiometric (this in the
case of Landsat-8), and the use of more than one inter-
pretation tool concatenated form.

4. Conclusions

The Parrachos of Rio do Fogo are characterized as a
complex environment composed of corals and algae.
Among the features that arise in this environment, we
highlight the Barreta Channel, intertidal reefs, sub-
merged reefs, spurs and grooves, pools, sandy bank, sea
grasses, bank of algaes, submerged roads beyond Rio
do Fogo Channel and its internal sandy bank.

Some features, as seen, are clearly visible in all these
approaches. Some are observed, for example, in water
depth analysis; although they are not much clear in the
analysis of satellite images. Even in the satellite image
analysis, a mere difference of spatial resolution allows
the mapping of sectors based on diverse criteria. All
these approaches are complementary and might be en-
hanced based on knowledge of the area by the inter-
preter and though fieldwork for the elaboration of de-
tailed maps of the bodies in shallow reef platforms.

The process of interpretation of satellite images, inte-
grated to bathymetric analysis and field checks used as
a method for mapping of Rio do Fogo reefs respond
adequately to what was proposed. In light of the avail-
able data collected, the application of this methodology,
allowed to obtain a product that brings both some quan-
titative information (areas, lengths, perimeters, depth of
the analyzed features) as also qualitative (characteristics
of Geoenvironmental units). The visual interpretations
combined with the bathymetric data and validation in
the field (dives), enabled the integration of knowledge
of geomorphology in the region contributing to the
definition of Geoenvironmental units of the coral reefs
of Rio do Fogo. The results achieved are a real contri-
bution to the technical and scientific knowledge high-
lighting the Geoenvironmental features of the shallow
continental shelf, northeastern Brazil, mainly in relation
to its morphological character.

The proposition of mapping through the integration of
bathymetry and digital processing allows for the appli-
cation of new subsidies to update the plan for how the
Environmental Protection Area of Coral Reefs (4drea de
Protegdo Ambiental dos Recifes de Corais - APARC)
should be handled, especially as it pertains to the envi-
ronmental zoning. Thus aiding in the promotion of so-
cial and economic activities while protecting the envi-
ronment and the coral reef ecosystems and also serving
as a north when it comes to zoning important regions of
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the stubby coral reefs, such as: (i) Integral Protection
Areas; (ii) Intensive Usage Areas (tourist acitivities);
(iii) Extensive Usage Areas — Type I (fishing activities);
and (iv) Extensive Usage Areas — Type II (autonomous
diving activities).
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An attempt to assess horizontal and vertical integration
of the Italian coastal governance at national and regional scales

Simone Martino® 2

ABSTRACT

This paper assesses the level of achievement of horizontal and vertical coordination needed to facilitate the governance of the
Italian coast at national and regional scales. A questionnaire survey envisions a sectoral management of the coast and the lack
of a uniform national strategy, even though a more integrated picture is found at regional scale. However, horizontal and verti-
cal coordination is quite inhomogeneous between Regions, and different are the mechanisms put in place to accomplish it.
Overall, it emerges a greater difficulty in coordinating policies and sectors at horizontal scale (i.e. same level of government)
rather than at vertical level (different scales of government). To overcome the limited horizontal cooperation, some Regions
have developed institutions based on an inter-sectoral coordination, committee or an advisory body. Others opted for an inter-
nal proactive collaboration that may resolve conflicting interests between General Directorates, without the mediation of any
third party (advisory board). From the questionnaire survey emerges that several Regions have promoted pilot site projects to
address specific sectoral issues, but only Emilia-Romagna has developed an integrated plan for the coastline to achieve integra-
tion across sectors. In addition, Emilia-Romagna and Toscana Regions have been promoting a bottom-up participatory vision
for the coastal governance through forums or other discursive platforms to facilitate local participation. These Regions are also
extending coastal management into the maritime spatial planning, a strategy recognised by the European Commission as the
best compelling way to facilitate sectoral and institutional coordination and fully implement ICZM in Europe.

Keywords: horizontal and vertical integration; ICZM policy process assessment; national and regional coastal management;
Italy.

RESUMO

Uma tentativa de avaliar a integracdo horizontal e vertical da governanca costeira italiana em escalas nacionais e regionais

Este trabalho avalia o nivel de realiza¢do de coordenagdo horizontal e vertical necessaria para facilitar a gover-
nanga da costa italiana em escalas nacionais e regionais. Atraves de um inquérito concluiu-se que existe uma gestdo
sectorial da costa e a auséncia de uma estratégia nacional uniforme, apesar da existéncia de um quadro mais
integrado a escala regional. No entanto, a coordena¢do horizontal e vertical ndo é homogénea entre as regioes,
tendo sido criados diferentes mecanismos para a realizar. No geral, existe maior dificuldade na coordenagdo das
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Politicas e dos sectores a escala horizontal (ou seja, mesmo nivel de governanga), do que ao nivel vertical (diferentes escalas
de governanga). Para superar a limitada coordena¢do horizontal, algumas regides tém desenvolvido institui¢cées baseadas
num comité de coordenagdo inter-sectorial ou de um orgdo consultivo. Outras optaram por uma colabora¢do pro-ativa
interna que pode resolver conflitos de interesses entre Direc¢oes-Gerais, sem a media¢do de terceiros (conselho consultivo).
O questionario permitiu verificar que diversas regioes promoveram projectos-piloto locais para tratar de questoes sectoriais
especificas, mas apenas Emilia-Romagna desenvolveu um plano integrado para o litoral como forma de alcan¢ar a integra¢do
entre os setores. Além disso, as regioes de Emilia-Romagna e da Toscania tém vindo a promover uma visdo participativa de
baixo para cima na governanga costeira atraves de foruns ou outras plataformas discursivas para facilitar a participag¢do
local. Estas regioes também estdo estendendo a gestdo costeira para o ordenamento do espa¢o maritimo, estratégia esta
reconhecida pela Comissdo Europeia como a forma mais convincente de facilitar a coordenagdo setorial e institucional e
implementar integralmente a gestdo integrada das zonas costeiras da Europa.

Palavras-chave: a integra¢do horizontal e vertical; avalia¢do do processo da politica de ICZM; gestdo costeira nacional e
regional; Itdlia.

1. Introduction mains a critical issue in ICZM: the on-line consultation
process held in 2011 on the impact of a Directive on
Maritime Spatial Planning (MSP) showed that cooper-
ation between the different competent bodies at differ-
ent scales in the maritime governance remains a chal-
lenge (EC, 2011a). The incorrect use of the maritime

. i o space, caused by the lack of cross-sector coordination in
Nowadays in Italy, there is no overall coordinating pol-  oranting sea spaces is considered one of the inefficien-

icy for coastal management at national level. A review  .ias that could be compulsory addressed by the promul-
of the legal framework showed that territorial coordina- gation of a Directive on ICZM (EC, 2013) that was

tion is fragmented by a high number of sectoral laws  jrawn in 2014.
and plans (Ministero dell’Ambiente, 2001a; MELS,
2011), even though a similar context is identifiable in
other European countries (Humphrey & Burbridge,
1999). In order to counteract this model of governance,
the EU launched since the middle of 90’ several initia-
tives to reach a consensus on the necessary measures
for ICZM in Europe, and to identify and implement
concrete actions.

This paper provides an overview of how significantly
coordination is achieved at national and regional admin-
istrative scales in Italy, in order to identify those con-
straints limiting an Integrated Coastal Zone Manage-
ment (hereafter ICZM) approach.

Considering the importance of coordination and co-
operation between competent bodies at different levels,
this paper wants to show the state of the art of the co-
ordinating strategies adopted at national and regional
scales in Italy. In the literature, there are not many pa-
pers issuing this topic while the recent literature on Ital-
ian ICZM is more oriented to the formulation of deci-

. o sion support systems rather than analysing institutional
An important initiative was the EU ICZM demonstra-  ,rocesses (Pirrone ef al., 2005; Zanuttigh ef al., 2005;

tion programme of 35 pilot studies articulated around M arotta ef g 1., 2011; Giordano et al., 2013). Some stud-
three 'key words: co-ordination, co-operation, and con- jeg focused on the integration of several tools to support
certation (CEC, 1995; CEC, 1999). public administrations in limiting land use conflicts
In 2000, based on the experiences and outputs of the such as GIS, Emergy Analysis and Cost Benefit Analy-
demonstration programme, the European Commission sis, mainly applied to coastal erosion and beach nour-
(EC) adopted a Communication to the Council and the ishment (Koutrakis et al., 2008; Koutrakis et al., 2010;
European Parliament in which ICZM is considered the  Koutrakis et al., 2011; Martino & Amos, 2015; Marzetti
instrument “...to balance environmental, economic, efal., 2016).

socie'll, .cultural and recreatioqal objectives, all within Looking at the institutional aspects, Portman et al.
the limits set by natural dynamics™ (CEC, 2000). (2012) assessed the performance in eight countries
In 2002, the Recommendation 2002/413/EC on the im-  (Belgium, India, Israel, Italy, Portugal, Sweden, UK,
plementation of ICZM in Europe was adopted by the and Vietnam), of five ICZM mechanisms (envi-
Council and Parliament (CEC, 2002), suggesting, ronmental impact assessment; planning hierarchy; set-
among others, the “support and involvement of relevant  back lines; marine spatial planning, and regulatory
administrative bodies at national, regional and local commission) and their role in achieving integration.
levels amongst which appropriate links should be estab- ~ The authors found that environmental impact assess-
lished or maintained with the aim of improving coordi- ment enhances science—policy integration, planning
nation of the various existing policies”. In other terms, hierarchy and regulatory commissions are effective
this vision demands good communication among gov- mechanisms to integrate policies across government
erning authorities (local, regional and national). How- levels, and marine spatial planning is a multi-faceted
ever, thirteen years later, coordination of sectors re- mechanism with the potential to promote all types of
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integration. Gusmerotti et al. (2013) pointed out the re-
ciprocal benefits of integrating nature protection plan-
ning (marine protected areas) and ICZM policies, and
suggested market-based approaches as self-financing
mechanisms for marine and coastal zones. Finally,
Rochette (2009) focusing on the Italian ICZM frame-
work, proposed a regional scale approach to ICZM as a
necessary step to correct the deficiency of the national
legislation, even though this does not necessarily guar-
antee the implementation of a coherent coastal policy.
To the knowledge of the author, there is not any re-
search on the quantitative valuation of horizontal and
vertical integration for the Italian case and on the evalu-
ation of the maturity of the ICZM policy by using the
EU indicators for a good coastal governance (WGID,
2003). Although integration has a wide scope, in this
paper it is considered the way to analyze the relation-
ships between different levels of government (vertical
dimension) and between institutions operating at the
same administrative level (horizontal dimension). The
main objectives of this research are:

1. Identifying the institutional arrangements for the
management of the coastal zone in Italy;

2. Getting information on the perceived most suitable
arrangements to achieve integration;

3. Assessing the vertical and horizontal integration of
the Italian coastal management at national and re-
gional levels, by a tailored questionnaire survey;

4. Evaluating the status or maturity of the ICZM policy
process by using the EU indicators for coastal gov-
ernance.

This paper describes initially the idea of ICZM adopted
in this research, and then presents the methodology em-
ployed to assess coordination. Results are shown for the
national and regional dimensions, and finally com-
mented under the recent EU ICZM strategy based on a
compulsory integrated maritime spatial planning ap-
proach.

2. ICZM as concerted action

The development of the ICZM model has facilitated the
implementation of various initiatives both in developing
and developed countries based on sharing “collective or
concerted approach” as a key element to achieve sus-
tainable coastal management (Steins, 1999). Of primary
importance is the identification of those institutional
arrangements able to “facilitate cooperative behaviour
by which sustainability may be achieved” (Taussik,
2001).

Amending governance is a required condition and co-
management strategy may offer an appropriate solution
to cooperative behaviour as suggested for the fishery
sector by Dubbink & van Vliet (1996). However, a
unique solution for an integrated perspective of the
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coast cannot be found, depending its implementation on
the local conditions (social, economic, political, etc.) of
each country. Assessing the governance process may
provide insight on the need to improve coordination be-
tween and within different administrative levels. From a
bibliographic review, it emerges that there are different
methods for planning, implementing and assessing
ICZM strategies. These are based mainly on the pres-
ence and the status of indicators describing the outputs
of coastal governance. The methodology adopted by
Knecht et al. (1996) is based on surveying different ex-
perts and stakeholders asking them to rate indicators of
the coastal management process indicators along with
an ordinal scale. Scores for each issue are summed up
and then averaged. A similar framework is presented by
Olsen et al. (1997), Olsen (2003) and Henoque (2003).

To facilitate effective ways of achieving conservation
and sustainable use of marine and coastal biodiversity,
the working group on indicator and data of the EC pro-
posed two different sets of indicators to test the imple-
mentation of the eight ICZM principles proposed by the
2002 Recommendation (Table 1): the first set concerns
the analysis of the progress of an integrated governance
of the coast (WGID, 2003) (indicators used in this re-
search are reported in the SI-I); the second one de-
scribes the level of sustainability of the coastal zone
(WGID, 2003).

These principles can be used as a checklist for internal
action to assess whether the governance of each country
(at different scales) is leading to improved sustainability
of the coastal resources. To assess the grade of imple-
mentation of these principles, pilot tests have been con-
ducted in some countries (Ireland, Belgium and Eng-
land), showing that the most challenging are those deal-
ing with adaptive management, working with natural
processes, participatory approaches stakeholders in-
volvement of all stakeholders (Pickaver & Ferreira,
2008; Ballinger et al., 2010).

However, no equivalent studies have been carried out
for the Italian ICZM. Focusing our attention on princi-
ple 7 of the ICZM Recommendation (Table 1), con-
cerning the relationships between administrative bod-
ies at national, regional and local levels, the analysis of
the partnership between and within different tiers of
government can be assessed by the progress indicators
9, 18, 19, 25, 26 and 30 (shown in Table 2) proposed
by Pickaver & Ferreira (2008). In this research, pro-
gress indicators of an integrated governance of the
coast developed by the EU working group on indica-
tors and data (WGID, 2003) are used. These partially
overlap with the progress indicators suggested by
Pickaver & Ferreira (2008). A recent application from
Pickaver & Ferreira (2008) shows that principle 7 is not
well attained in the EU member states ICZM policy,
while some exceptions can be found where formal
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Table 1 - The eight principles of good ICZM practice as contained in the EU ICZM Recommendation

Principle 1: A broad overall perspective (thematic and geographic) which will take into account the interdependence and dis-
parity of natural systems and human activities with an impact on coastal areas.

Principle 2: A long-term perspective which will take into account the precautionary principle and the needs of present and fu-
ture generations.

Principle 3: Adaptive management during a gradual process which will facilitate adjustment as problems and knowledge de-
velop. This implies the need for a sound scientific basis concerning the evolution of the coastal zone.

Principle 4: Local specificity and the great diversity of European coastal zones, which will make it possible to respond to their
practical needs with specific solutions and flexible measures.

Principle 5: Working with natural processes and respecting the carrying capacity of ecosystems, which will make human ac-
tivities more environmentally friendly, socially responsible and economically sound in the long run.

Principle 6: Involving all the parties concerned (economic and social partners, the organisations representing coastal zone
residents, non-governmental organisations and the business sector) in the management process, for example by
means of agreements and based on shared responsibility.

Principle 7: Support and involvement of relevant administrative bodies at national, regional and local level between which
appropriate links should be established or maintained with the aim of improved coordination of the various ex-
isting policies. Partnership with and between regional and local authorities should apply, when appropriate.

Principle 8: Use of a combination of instruments designed to facilitate coherence between sectoral policy objectives and co-
herence between planning and management.

Table 2 - A selection of ICZM indicators proposed by Pickaver et al.(2008) to assess the coordination between different poli-
cies and participatory approaches.

Indicator 9: there is a formal mechanism by which coastal stakeholders meet regularly to discuss a range of coastal and ma-
rine issues

Indicators 18: there are open channels of communication among those responsible for the coast at all levels of government
Indicator 19: each administrative level has at least one member of staff whose sole responsibility is ICZM

Indicator 25: there is a strong constant effective political support for the ICZM process

Indicator 26: there is a routine cooperation across coastal and marine boundaries

Indicator 30: mechanisms for reviewing and evaluating progress in implementing ICZM are embedded in governance

mechanisms are enforced by regular stakeholders meet- these six Regions are making others awareness of the
ings. importance of the ICZM approach.

As a whole, the questionnaire survey revealed that there  The questionnaire was answered only by one person for
were some promising results to achieve a better stake-  each Region, the responsible of the ICZM programme
holders’ engagement at local scale, providing a useful  or the closest officer involved in decision and policy-
contribution to the wider debate on the eight principles making for the coastal zone. These answers reflect the
of the EU ICZM Recommendation and their evaluation  subjective vision of the person interviewed rather than
(McKenna ef al., 2008). the official position of the Regions. Although this could

reduce the robustness of results, findings reflect the
3. Methodology authoritative vision of the staff responsible for the im-
The ICZM “process” was evaluated by direct interview  plementation of the ICZM policy. The questionnaire is
and questionnaire survey, and results were integrated divided in four sections and composed of 21 questions
with recent findings from the literature. An introductive ~ (see Supporting Information II). The first section is an
letter, accompanying the questionnaire and explaining introduction exploring a general idea on the meaning of
the aim of the research, was sent to the Environment ICZM, the motivations for starting an ICZM pro-
and Territorial Planning Officers of the 15 coastal Re- gramme, and the reasons, if they exist, for the limited
gions. Regions that participated to the questionnaire implementation of the programme. The second part in-
survey are 6, a small selection of those that are imple-  vestigates current policies and programmes enforced to
menting ICZM strategies (Figure 1). According to the deal with coastal problems. Thirdly, mechanisms that
non-statutory character of the EU ICZM Recommenda-  operate for achieving horizontal and vertical integration
tion, no Region is obliged to adopt integrated measures  are surveyed. Finally, the last section evaluates the sta-
for the coast. However, good practices developed by tus of ICZM implementation using the indicators pro-
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Figure 1 - Picture of the 20 administrative Regions and the
six ones participating to the survey. 1. Calabria; 2.
Emilia-Romagna; 3. Friuli Venezia-Giulia; 4. Lazio; 5.
Sicily; 6. Toscana. Regions 2, 4 and 6 are implementing a
regional ICZM approach, while Regions 1 and 5 are im-
plementing pilot site ICZM schemes. The 15 coastal Re-
gions host 44 million people, 72% of the total population
of Italy (61 million). Those that have participated to this
survey represent 50% of the coastal regions population
(source: http://www.comuni-italiani.it/regionip.html).

posed by the EU working group on indicators and data
(WGID, 2003).

In order to assess the preferences of ICZM institutional
processes, several mechanisms, capable to provide co-
ordination both at horizontal and vertical levels, have
been proposed to officers that were asked to rank these
mechanisms along an ordinal scale ranging from 1 to 4,
where 1 is the highest value and 4 the lowest. In addi-
tion, the perceived level of integration achieved by each
Region is assessed through the same ordinal scale to
which respondents replied ticking only one level.
Finally, the first version of the EU Working Group In-
dicators (WGID, 2003) is used to measure the evolution
of the policy process towards the integrated “dimen-
sion” of the coastal governance. These indicators were
originally proposed in 26 levels and grouped in 8 clus-
ters (Pickaver et al., 2004). Later they were revised in
31 levels and 4 clusters and adopted in 2005 to measure
the progress of ICZM in some Member States (Pickaver
& Ferreira, 2008). In this research, the first series of in-
dicators was adopted, because of the unavailability of
the final 2005 version when the questionnaire survey
was carried out (see Supporting Information). The first
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cluster does not comprise any activities achieving
ICZM and no coastal planning is implemented; the sec-
ond one indicates coastal planning is occurring, but it
may not be of integrated nature. The third one indicates
that non-systematic ICZM schemes are occurring. The
fourth cluster is indicative of the presence of a frame-
work for ICZM, while clusters 6 and 7 are indicative of
vertical and horizontal integration, respectively. Cluster
8 indicates efficient participatory planning and, finally,
cluster 9 the full implementation of all the ICZM levels.

Data analysis

Analysis of data is performed through descriptive stat-
istics (means and frequencies of the answers provided).
Responses ranked along an ordinal scale were averaged
to produce a synthetic figure of the level of horizontal
and vertical coordination (Veal, 2011). In addition,
cluster analysis is used to reduce the information ac-
quired and show common patterns (similarities) be-
tween Regions.

4. Results
4.1 The national dimension of coastal management

During a telephonic survey carried out in 2005 with the
Ministry of Environment Land and Sea (MELS) em-
erged a clear uncertainty on the need to formulate a
national integrated strategy for the coast. The aim of the
national government was the acquisition of adequate
knowledge on the likely environmental and geological
risks for the coast (i.e., coastal erosion, pollution, eu-
trophication, etc.) (Ministero dell'Ambiente, 2001b). It
is not in place any definition of the coast, and a uniform
legal framework for coastal management is still lacking.
However, although there is no specific law for ICZM,
there are several legal provisions that are relevant to
coastal management. Article 822 of Civil Code states
that seashores, beaches, roads, ports and rivers belong
to the State as part of the Public Domain. The same
code introduces a 300 metres zone behind the public
maritime domain in which the consent of maritime
authority must be obtained for the implementation of
civil engineering works. Italy claims the 12nm (Law 14
n°.359) and the continental shelf limits are agreed with
the neighbouring countries, while there are no 200nm
rights in the Mediterranean basin (Vallega, 1999; Sco-
vazzi, 1994). In strictly legal terms, the Italian coastal
zone has an extension ranging from 300m landwards to
12nm seawards.

Several central agencies are involved in coastal man-
agement: Supporting Information II reports a view of
the main competencies in coastal management by
national institutions. The foremost responsibility for the
protection of the coastal zone rests with MELS, insti-
tuted by the law 349/86 and reorganized by the Decree
of the Republic President 178/2001. The latter gives
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MELS responsibilities on safety for navigation (to be
operated by the Coast Guard), gazettment of marine
protected areas, formulation of strategies against pollu-
tion, and conservation of marine biodiversity (art.7.3),
among others. Other sectoral policies are provided by
other Ministries (Supporting Information II), but con-
flicts between sectors and coastal policies are evident
and slowly sorted out.

Supporting Information III presents a synthesis of the
main laws affecting the governance of the coast both at
national and regional scales, showing that for address-
ing the coastal governance, a re-distribution of adminis-
trative powers between State and Regions has been op-
erated. The Law Decree 112/98 has transferred to the
Regions accountability for nature protection, pollution
control, waste management, planning in the coastal
zone and defence against erosion. Moreover, Regions
are responsible for the management of small harbours,
monitoring and formulation of plans for water quality
improvement. At lower tier, Provinces are empowered
to produce water survey and prepare provincial terri-
torial management plans, while Municipalities to carry
out operative actions for maintaining coastal defence
structures, managing aqueducts, wastewater treatment
plants and collecting environmental charges and taxes
(Caravita, 2000).

Notwithstanding the prominent position of the regional
administrations in managing the coast, national ICZM
activities have been promoting since 2008 when a dedi-
cated group to ICZM was established. For example,
MELS has recently reviewed the 2006-2010 evolution
of ICZM, the legal framework and plans of the 15
coastal Region administrations to coordinate the incom-
ing effort of an integrated sub-national coastal and ma-
rine strategy. In addition, MELS has recently defined
the roadmap (topics, timelines and actors), in agreement
with the Regions and local authorities, to elaborate the
“National Strategy for Integrated Coastal Zone Man-
agement”, and has established a permanent technical
table on ICZM. Parallel to this, MELS is working on
the “National Biodiversity Strategy” that can be con-
sidered a positive input and a strong commitment to
ICZM-related activities. In addition, Italy, among oth-
ers, has ratified the 1992 International Convention on
Maritime Rights (UNCLOS), and the Barcelona Con-
vention for the Protection of the Marine Environment
and the Mediterranean Coastal Region with its proto-
cols, including the 2008 ICZM Protocol. However, dif-
ficulties in coordinating ICZM efforts persist. Several
factors delay an effective integrated strategy at national
scale: from the non-binding requirement of the EU
ICZM Recommendation, the devolution of more pow-
ers to the regional administrations, that made less im-
portant the need for a national ICZM strategy, and the
reduction of funds for environmental protection
(MELS, 2011).
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4.2 Coastal management at regional scale

The questionnaire survey showed the presence of local
ICZM experiences in Calabria, Sicilia and Friuli
Venezia Giulia (in this Region a local management of
the integrated marine reserve of Miramare is enforced
by means of a voluntary environmental management
scheme), while the other Regions (Toscana, Lazio,
Emilia-Romagna) have been coordinating ICZM efforts
at regional scale. In this region of Giulia a local man-
agement of the integrated marine reserve of Miramare
is enforced by means of a voluntary environmental
management scheme-EMAS

Lazio Region has legally appointed a non-executive
ICZM Commission, a technical board that coordinates
and supports the development of the littoral and pro-
vides further assistance in organising campaigns for
public education. Moreover, an overarching executive
committee takes legal decisions, prioritising the needs
raised by the ICZM commission. From the survey em-
erges that the relationships between different organisa-
tions at the same institutional level are considered very
good and integration successfully-achieved by using ad-
hoc round tables, while vertical coordination is con-
sidered critical, even though specific accords with local
authorities and with the Ministry of the Environment
are in force. In the Toscana Region, coastal planning is
not specifically coordinated by an ICZM committee,
but by the territorial planning office. This institution
seems to provide only a moderate integration with cent-
ral (national) government, but good relationships with
Provinces and Municipalities, which set up agreements
with the Regional government for the preparation of an
integrated plan. Emilia-Romagna Region is the first
and unique Italian Region to have an integrated plan for
the coast at regional scale since 2003. There is not any
specific institution dedicated to ICZM, but sectoral di-
rectorates and other operative services interact with
some degrees of cooperation. However, this cooper-
ation is not always successfully achieved, especially
along the horizontal dimension, and informal mecha-
nisms are recognized as a useful way to improve co-
ordination.

At vertical level, the Conference between Regions and
State (this institution is adopted to coordinate the themes
that are of common interests and involve State and Re-
gions negotiation; DPCM 19 October 1983) is con-
sidered a good consolidated mechanism, while other
more informal consultations for vertical integration are
not taken into account. This institution was adopted to
coordinate the themes that are of common interests and
involve State and Regions negotiation; DPCM 19 Octo-
ber 1983. The other Regions have not an integrated
plan, but only sectoral schemes for arranging coastal
erosion problems (Sicilia), and hydro-geological disas-
ters (Calabria). It is clear that coordinating mecha-
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nisms are not well consolidated as depicted by the re-
sponses provided by the interviewees.

For the Sicilia Region a negative opinion has been ex-
pressed about the suitability of inter- and intra-
government relationships. Of greater interest appears
the vertical coordination with ISPRA (the national ag-
ency for the protection of and research on the envi-
ronment) that promotes a good exchange of scientific
information, even though contacts with local communi-
ties remain limited. In analogue way, a regional officer
of Calabria Region expressed a negative view about re-
lations at horizontal level. A dedicated committee for
integrated coastal management is not in place, even
though the “Environmental Regional Board” leads
coastal-related operations. Conversely, vertical co-
operation is guaranteed by periodical meetings with the
central (national) level through the monitoring activities
carried out by ISPRA, as it happens for Sicilia. The
Friuli Venezia Giulia Region has not a plan for the
integration of coastal sectoral activities, but a strong
policy concerning the protection of nature by the cre-
ation of a network of natural reserves, the majority of
them located in the coastal zone. In particular, the Re-
gion had a primary role in institutionalizing the marine
reserve of Miramare, managed by WWF, and in fund-
ing it. A common mechanism used for coordinating the
numerous directorates is given by consultations, with
the possibility to operate in a scenario of urgency under
the procedures of the Conference of Service. This insti-
tution is adopted to simplify procedures and time of ac-
cess to resources and obtain shortly authorizations from
the public organizations. Law n.241 1990

A synthesis of the mechanisms coordinating the gov-
ernance of the coast for each of the Regions that par-
ticipated to the questionnaire survey is reported in
Supporting Information I'V.

In order to assess the maturity of the horizontal mecha-
nisms for coordination, the respondents were requested
to provide their opinion using an ordinal scale ranging
from 1 to 4, where 1 stays for great success; 2 for mod-
erate success; 3 for moderate failure; and 4 for great
failure. Half sample responded that a moderate success
is achieved (3 responses: Calabria, Sicilia and Friuli
Venezia Giulia). Lazio interviewee considers horizontal
coordination achieved with a great success, while
Emilia-Romagna respondent declared horizontal co-
ordination achieved with great failure. Finally, Toscana
officer considers horizontal integration achieved with
moderate failure. The average value of the ranking
scores is higher than 2, highlighting that a little propor-
tion of failures exists.

A similar consideration can be formulated for the verti-
cal integration: the average score of 1.8 suggests that
this dimension is easier to be achieved than horizontal
one. The proportion of answers is oriented towards a
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“moderate success”, as expressed by 80% of the sample
(4 responses: Sicilia, Lazio, Friuli and Calabria inter-
viewees). Only the Toscana Region, although has a re-
duced informal communication with the central level,
considers vertical integration achieved with great suc-
cess, in particular for the good relationships with Prov-
inces and local Municipalities. The Emilia Romagna
officer, that was very critic in valuing horizontal co-
ordination, has not expressed any opinion, manifesting
strong uncertainty.

4.3 Perception of the most effective horizontal and
vertical mechanisms and level of implementa-
tion of ICZM at regional scale

A few common horizontal mechanisms have been pro-
posed to investigate the most effective way of address-
ing an integrated strategy. The mechanisms proposed
are an inter-sectoral committee (executive and non-
executive), a lead existing agency, a new lead agency, a
consultative commission and regular forums. In Figure
2, it is reported the final score obtained averaging the
ranking provided by the respondents. The lowest num-
ber represents the preferred choice.

horizontal mechanisms importance
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Figure 2 - Preference for horizontal mechanisms

It seems clear that an executive inter-sectoral committee
is the best choice, as showed by Cicn Sain & Knecht
(1998). A lead agency is not considered a good option
probably because of the necessity of reducing the power
of other agencies or directorates. Conversely, import-
ance is given to a technical and advisory commission,
as adopted by the Lazio Region, while Friuli Venezia
Giulia and Emilia-Romagna Regions mainly advocate
regular forums.

Vertical coordination seems to be more easily achieved
by the well-consolidated State-Regions Conference.
However, the other Regions use alternative mechanisms
for obtaining formal and informal agreements with
national agencies and local municipalities. Calabria and
Sicilia Regions have facilitation in interacting with the
Ministry of Environment by means of ISPRA, while
Lazio Region has a direct dialogue with the same Min-
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istry. Toscana Region, in particular way, shows good
relationships with the Provincial administrations and
local Municipalities, having agreed with them an inte-
grated management strategy of the coast based on spe-
cific protocols. As regards the preferred choice, all Re-
gions, apart from Emilia—Romagna and Friuli Venezia
Giulia, consider the definition of a cascade of policies,
from the strategic to operative level, fundamental to
harmonise different tiers of government (Figure 3).

vertical mechanisms importance
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Figure 3 - Preference for vertical mechanisms

Emilia Romagna Region considers the cascade of poli-
cies the least important option among the mechanisms
proposed and only the consequence of a previously ad-
opted bottom-up strategy, involving consultations, ac-
cords and forums. This choice shows clearly that ICZM
in Emilia Romagna has been achieving through a par-
ticipative bottom-up process. Conversely, the analysis
of the sample shows that, as for the horizontal integra-
tion, the least considered mechanism is forum and that
coastal governance is far to be a participative process
and still administered by a restricted number of policy
makers, in line with a top-down approach. The best and
worst options for each respondent on both horizontal

and vertical coordinating mechanisms are proposed in
Table 3.

A way of measuring the status of integration is em-
ployed here by adopting the UE indicators. Twenty-six
questions test the presence (YES/NO answer) of five
ICZM-related dimensions: 1) presence of general plan-
ning and management for the coast; 2) presence of local
pilot projects on ICZM; 3) framework for, but not yet,
an ICZM implemented programme; 4) vertical and
horizontal scope; 5) sound participatory planning
achievements. The result of this survey is proposed in
Figure 4, by aggregating the levels of each dimension
(cluster).

presence of criteria in regional ICZM management
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Figure 4 - Average value for each cluster of the EU ICZM
indicators

From the Figure 4 emerges that while all the sampled
Regions declare activities in coastal planning, positive
answers on the presence of an ICZM framework drop to
50%, with integration perceived to be stronger at
horizontal than vertical scale.

Finally, the cluster analysis is used to aggregate the
Regions and to verify if there are some patterns of
similarity, according to the responses given on the
implementation of horizontal and vertical coordination
mechanisms and the EU ICZM indicators. These
similarities are assessed in terms of Euclidean distance

Table 3 — Most and least preferred horizontal and vertical coordinating mechanisms for each region.

Calabria Emilia-Romagna Friuli Lazio Sicilia Toscana
Horizontal coordination
More Intersectoral Intersectoral Intersectoral . .
. . . Forums o . Uncertainty | Uncertainty
consideration: commission commission commission
Non executive .
Less Non executive . .
. . Forums external . Forums Uncertainty | Uncertainty
consideration . external committee
committee
Vertical coordination
More Cascade of Cascade of Cascade of Cascade of
. . .. Forums Forums .. .. ..
consideration policies policies policies policies
Less Cascade of Cascade of
. . Forums .. . Forums Forums Forums
consideration policies policies
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between clusters (aggregations of Regions): the lower is
Regions. From Figure 5 it is possible to individuate the
presence of three clusters: one that contains only Emilia
Romagna, the second encompassing Calabria and
Sicilia, and the third Lazio, Friuli Venezia Giulia and
Toscana. It is possible to note that there are no specific
“regionalisms” (i.e., specific differentiations in the
cluster aggregation due to different geographic
positions): Regions with different geographical and
socio-economic settings are in the same cluster and
position in the cluster dendrogram, and it is likely that
this result is given by the presence of a more mature
activity in coastal management. Emilia Romagna is the
unique Region that has in operation an integrated plan,
and probably this has matured a new awareness of
integrated coastal management. One of the most
important features that differentiate Emilia Romagna
from the other Regions is the consciousness of the
importance of forums, public participation and informal
exchange of information in tailoring an efficacious
bottom-up ICZM programme.

Figure 5 - Euclidean distance between Regions based on the
EU policy process indicators

5. Discussion

As suggested by the primary survey (2005) and re-
affirmed in the literature (Rupprecht Consult & Interna-
tional Ocean Institute, 2006; EC, 2011b), Italy lacks a
“uniform” national ICZM strategy, and is not develop-
ing policies equivalent to ICZM, but only the imple-
mentation of fragmented initiatives. This sectoral ap-
proach to coastal management has determined frag-
mented competencies between State and Regions and a
general overlap of laws and regulations, facilitated by
the Law Decree 112/98, which has institutionalised the
devolution of administrative procedures for coastal
planning and management to the regional governments.
In addition, this has limited the importance of the
national role, as confirmed by the responses given by
the Toscana Region officer. Finally, the last review on
the ICZM state of art, conducted by the Ministry of En-
vironment Land and Sea, has evidenced not only the
lack of a specific national policy on ICZM, but also the
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lack of ad-hoc planning and programming tools and the
unavailability of adequate financial support (MELS,
2011).

Notwithstanding the aforementioned concerns, new
cross-cutting institutions have recently been put in place
to intensify dialogue with the peripheral administra-
tions, such as specific policies and round tables, ad-
dressing and coordinating biodiversity issues. These are
the national working group on the Integrated Maritime
Policy; the Joint Committee for the National Strategy
for Biodiversity (composed of representatives of the
central Administrations, Regions and Autonomous
Provinces); and the national Observatory for Biodi-
versity (coordinated by the Ministry for the Envi-
ronment, and composed of representatives of the Re-
gional Observatories on Biodiversity, Protected Areas,
and the national main scientific institutions) (MELS,
2011). In addition, from the stock tacking provided by
the Ministry of Environment Land and Sea, it emerges
that a great effort was channelled to improve coordina-
tion between fisheries stakeholders through specific
commissions (“tables”) within the Ministry of Agricul-
ture Forestry and Fishery. In particular, the “Light-blue
Table” was set up to guarantee coordination in fisheries
management with the support of the Regions, while the
central “Committee for fisheries and aquaculture” to
guarantee exchange of information between administra-
tors, researchers and entrepreneurs.

Notwithstanding the absence of any official positions
from MELS on the ideal ICZM institution, we could
expect, based on other European and international
experiences (Sorensen, 1993; Cicin-Sain & Knecht,
1998), that an (executive) inter-agency commission
might be appropriate to coordinate a national ICZM
strategy, in conjunction with an act reducing conflicts
and amending legal instruments governing sectoral
interests.

Analogue perspective is found in the Mediterranean
Action Plan (Pavasovic, 1996), where a networked
approach (Born & Miller, 1988; Knecht et al., 1996) is
advocated. The latter is the most adopted approach in
developed countries, where sectoral interests are
unlikely harmonised by a lead-planning agency
(Boelaert-Suominen & Cullinam, 1994; Cinin-Sain &
Knecht, 1998). However, the UK approach based on
building consensus from the bottom by integrating
sectoral divisions inside forums and arenas (Kennedy,
1995; Inder, 1996; Jones, 1996; Scott, 1996; Taussik,
1997; Ballinger, 1999) seems to be exportable into the
Italian context, especially after the devolution of many
administrative functions to the regional governments.
Recently, voluntary bottom-up strategies have been
emerging at regional and local scales, facilitated by
consolidated negotiated planning tools and pilot
projects experimenting local ICZM strategies.



Martino (2016)

The results of the questionnaire survey, supported by
the most recent institutional review (MELS, 2011),
showed clearly the materialization of an integrated spa-
tial plan for the implementation of ICZM in Emilia
Romagna, while in other Regions coastal planning was
addressed to specific issues (coastal erosion, landscape
protection, etc.). Examples are given by the Lazio Re-
gion where specific programmes were oriented to the
defence of the coast from erosion (Koutrakis et al.,
2008; 2010, Martino & Amos, 2015), and by the To-
scana Region, that has developed a specific Plan for the
National Park of the Tuscany Archipelago and for the
Regional Park of Maremma. However, the possibility to
improve coordination in Regions with only sectoral
coastal planning in place seems to be related to the cre-
ation of new cross-fertilising institutions as already
verified by Cicin-Sain & Knecht (1998).

Looking at the ICZM institutions in some European
Countries, we can find three different main typologies:
a national body serving mainly as an advisory board,
such as the Direcion General de Costas in Spain; the
UK national planning and marine policy guidelines ad-
dressing voluntary bottom-up coastal management
strategies; and the planning approach adopted by
Sweden (Taussik, 1997) to integrate terrestrial and
maritime domain. While the Spanish choice is based on
a central national top-down framework, the UK ap-
proach promotes voluntary local coastal partnerships,
coordinated by the National Coastal Forum that brings
together representatives of central and local gov-
ernments, industry and commerce, recreation and con-
servation sectors (Humphrey & Burbridge, 1999).
Amongst the EU Member States, the UK shows that
informal links between different coastal stakeholders
can provide interesting results in the achievement of
major cooperation whereas other countries (Italy, Bul-
garia, Cyprus, Ireland, Estonia, and Greece) have not
shown any progress in the implementation of the prin-
ciple 7 (see Table 1) of the EU ICZM Recommendation
(Pickaver & Ferreira, 2008). Overall, a qualitative
measure of ICZM implementation is about 50%. In
other words, Europe is about halfway in implementing
the ICZM principles (ECb, 2011).

The implementation of the subsidiarity principle in Italy
makes high expectation for ICZM to be implemented
by regional governments and local administrations. This
caused different Regions to react in different ways to
the formulation of an integrated strategy: from the new
planning system of Emilia Romagna, to the centralised
board of Lazio Region, and the enforcement of agree-
ments between the Regional Government, Provinces
and Municipalities adopted by the Toscana Region. In
addition, some forms of voluntary participation in local
isolated project have been experienced at municipal
level, showing that local forums are a good way to hear
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the dissent from public. Addressing this point, however,
is not an easy task because coastal management was
perceived in Italy as a public issue only in the early
1990s. Italy has a limited tradition in public discussion
and stakeholders engagements during disputes and con-
flicts, as it generally occurs in the UK or USA. “Con-
flicts are numerous, but they are considered largely
within the sanctuary of policy-makers and bureaucracy
and are not topics of broad-ranging public debate” (Val-
lega, 2001). One of the rare moments of open debates
was the gazettment of the important marine protected
area of Portofino (Salmona & Verardi, 2001) that trig-
gered an intense conflict between local authorities and
users.

The third ICZM strategy is the integrated sea-land
planning, adopted in Sweden. In 2013, the EU Commis-
sion opted for this approach to homogenise ICZM ef-
forts in all members states, presenting a Directive (Di-
rective 2014/89/EU) that establishes a framework for
maritime spatial planning (MSP) as a tool to integrate
sectoral activities at sea and land, to ensure the in-
volvement of stakeholders, and to consider economic,
social and environmental aspects in supporting sustain-
able development and growth (EC, 2007). A recent
study revealed that a binding framework to implement
MSP/ICZM would be the most effective way of achiev-
ing the operational objectives by the reduction of trans-
action costs for maritime businesses and coordination
costs for public authorities (EC, 2013). The binding act
will require Member States to establish coastal man-
agement strategies that build on the principles of the
2002 Recommendation and the Protocols of the Bar-
celona Convention on Integrated Coastal zone Man-
agement. This choice, for the first time in the European
Union, will bring a set of obligations, including devel-
opment of best practices, but a reduced emphasis for
voluntary approaches, such as guidelines and recom-
mendations that are not considered to produce the de-
sired results in improving the sea-land interface plan-
ning. At the time of this script, no change in the gov-
ernance of the Italian coastal zone, according to the Di-
rective 2014/89/EU, is visible, whose maritime plan-
ning authority must be chosen by September 2016, and
ICZM plans organised by 2021.

6. Concluding considerations

This paper is a first effort to evaluate approaches em-
ployed for coordinating levels of government for
coastal management in Italy, and to assess the maturity
of the ICZM policies at national and sub-national
scales. As described in the literature and confirmed by
the national survey, Italy lacks a uniform national
ICZM strategy. An attempt of integrating initiatives for
coastal management is evident at sub-national scale
mainly in Emilia-Romagna, Toscana, Liguria, and
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Lazio Regions, even though with different approaches
and grades of maturity. Although since 2014 a binding
act (Directive 2014/89/EU) requires Member States to
establish coastal management strategies within a re-
vised maritime spatial planning, no change to this direc-
tion in the governance of the Italian coastal zone is
visible. However, results from the questionnaire survey
show that some of the indicators suggested by the work-
ing group on ICZM indicators are achieved at regional
scale, such as the presence of a framework for the ev-
aluation of coastal activities; the promulgation of laws
for planning protected areas; the promotion of isolated
ICZM pilot projects; the integration of natural and
social information; and the adoption of a monitoring
programme.

The unfulfilled indicators refer to the absence of a
national master plan for the coast, the lack of integrated
legislation for coastal planning and management, and
the limited communication between institutions at the
same tiers of government. The latter point suggests that
principle 7 of the EU Recommendation on ICZM is not
yet fulfilled. Among the indicators reported in Table 2,
only those numbered 9, 18 and 19, covering the pres-
ence of formal mechanisms, open channels of com-
munication, and dedicated staff to ICZM implementa-
tion, respectively, are satisfied. However, it is not pos-
sible to say that an effective political support, routine
cooperation across coastal and marine boundaries, and
mechanisms for reviewing progress in implementing
ICZM are achieved.

From the results of the direct survey, integrated by the
recent national stocktaking and the literature review, it
is possible to state that an inter-sectoral committee is
emerging as the best solution for the horizontal coordi-
nation, while a cascade of policies from central to local
governments and accords are considered a good way to
reinforce dialogue between administrations at different
scales. Conversely, forums both at national and regional
levels were not well appreciated, probably for the lack
of consensus-building approach in policy-making and
the adoption of a top-down territorial planning strategy.

The low level of integration between ICZM policies is a
common issue in many European countries, probably
caused by the non-statutory requirements of the 2002
EU Recommendation. Considering the limited results
achieved, integrating sectoral policies for the coast
within maritime planning has been the choice of the
EU. Beyond the recent decision of the EU to implement
a directive on ICZM under a marine spatial planning
strategy, and considering the pressures for organiza-
tional changes, the sectoral division may be unified
through informal discursive platforms, especially at
local scale where limited ICZM programme capacity
exists, as promoted by the Toscana Region. The latter
strategy would provide flexible decentralised arrange
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ments to local organisations and involve public interests
in order to raise awareness of the importance of the
coastal zone. This strategy seems a good solution to win
the policy dictates of a top-down approach, typical of
the Italian planning system, before achieving the new
binding requisites of the maritime spatial planning Di-
rective 2014/89/EU.

Appendix

Supporting Information associated with this article is available on-
line at http://www.aprh.pt/rgci/pdf/rgci-616_Martino_Supporting-
Information.pdf
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ABSTRACT

Conservation of coastal zones is a matter of debate all around the world. In this context, marine protected areas can be counted
as legal instruments to ensure proper use of natural resources and promote sustainable development. One of the main aspects
for the management of protected areas is environmental zoning. Despite its importance, there are few studies focusing on envi-
ronmental zoning in semiarid coastal environments. The purpose of this study was to present a case study on environmental
zoning of a protected area located in the Environmental Protection Area of the Cura River estuary, which is located on the
semiarid coast of the South Atlantic Ocean in Ceara-Brazil. The research was conducted in accordance with the classification
criteria used in the Ecological-Economic Zoning (EEZ) of the Coastal Zone, a legal instrument that is important with regards
to the Brazilian coast. The work was performed with a GIS technique and involved field activities. The results suggest the fol-
lowing environmental systems within the perimeter of the protected area: river plain, fluvial-marine plain with mangroves,
fixed dunes, plain deflation/mobile dunes, plain deflation/fixed dunes, pre-coastal vegetation, and sandspit. The maps of the
environmental systems zoning were developed on a 1:40,000 scale and were made to encourage the sustainable use of natural
resources. As pressure on the environment by human activities increases, it is essential to update environmental zoning in pro-
tected areas, especially in the coastal areas of developing countries.

Keywords: Ecological-Economic Zoning, Coastal Ecosystems, Management, Mangroves.

RESUMO

Zoneamento ambiental e conservagdo de zonas costeiras: o caso de uma area protegida do Nordeste do Brasil

A conservagdo da zona costeira é questdo de debate em todo o mundo. Neste contexto, as dreas marinhas protegidas na zona
costeira estdo inseridas como um instrumento legal para garantir o uso adequado dos recursos naturais e promover o desen-
volvimento sustentavel. Um dos principais aspectos para a gestdo das dreas protegidas é o zoneamento ambiental. Apesar dis-
so, existem poucos estudos com foco nos ambientes costeiros semiaridos; sistemas de reconhecida sensibilidade e importincia
ambiental. Neste trabalho foi realizada a descri¢do e o zoneamento de unidades geoambientais de uma drea protegida na cos-
ta semiarida do Atlantico Sul Equatorial (Ceard, Nordeste do Brasil). A pesquisa foi realizada de acordo com critérios de
classificagdo utilizados no Zoneamento Ecologico-Economico da Zona Costeira, instrumento legal importante no contexto da
costa brasileira. O trabalho foi desenvolvido por meio de geoprocessamento e trabalhos de campo que viabilizaram a detec-
¢do das seguintes unidades geoambientais dentro do perimetro da darea protegida: Planicie fluvial;, Planicie fluvio-marinha
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com manguezais;, Dunas fixas, Planicie de deflacdo/dunas moveis; Planicie de Deflagdo/Dunas Fixas, Tabuleiro Pré-
Litordneo e Corddo Litordneo. Os mapas das unidades geoambientais e do zoneamento ambiental foram desenvolvidos na es-
cala de 1:40.000, sendo feito com o intuito de aconselhar a utiliza¢do correta dos recursos naturais, indicando dreas passiveis
de uso e subsidios para a gestdo ambiental. Considerando o incremento da pressdo ambiental por atividades antropicas, é
imprescindivel a atualizagdo do zoneamento ambiental nas dreas protegidas, sobretudo nas zonas costeiras dos paises em de-

senvolvimento.

Palavras-chave: Zoneamento Ecoldgico-Econdmico, Ecossistemas Costeiros, Manejo, Manguezal.

1. Introduction

Coastal areas are on the continent/ocean interface and
are subject to a number of natural and human-induced
pressures (Samaras & Koutitas, 2014; Agostini et al.,
2015). The coastal zones that connect terrestrial and
marine environments are important for the development
of a country in terms of economy, energy, employment,
and recreation. Unplanned development coupled with
increasing population in coastal zones favors the
degradation of these environments (Beecharry et al.,
2014).

In recent years, society has become more aware of the
degradation levels of coastal and marine ecosystems,
motivating studies and proposals for action to halt and
reverse the causes, which lead to the environmental
compromise of these regions. Although data show that
land and ocean areas covered by protected areas have
increased rapidly in the past few decades around the
world, unfortunately, both terrestrial and marine
biodiversity still have experienced rapid declines in that
time frame (Mora & Sale, 2011). Protected areas are
essential for the conservation of biodiversity and are
one of the pillars of virtually all conservation strategies
(Agostini et al., 2015).

In this context, the management of coastal/marine
protected areas represents one of the main mechanisms
for the protection of areas with significant ecological
importance, functioning as an essential tool for ensuring
the conservation of nature and the promotion of
sustainable development (Estima et al., 2014). The
zoning is used as a tool for the planning of coastal
areas, combining the following characteristics: physical,
biological, human, and institutional, along with
terrestrial and marine components that can be
interpreted and adjusted to the Protected Areas
management goals. One of the main features of zoning
in coastal areas is that their use must have a social
perspective since they are public goods (Rodriguez et
al., 2012). There are several methods of zoning of
protected areas, including environmental, geoenviron-
mental, and economic-ecological, but regardless of
which one is used, all zoning methods aim for the same
result: the delimitation of homogeneous areas
(Mcwhinnie et al., 2015). Zoning is undoubtedly the
most important process in planning a protected area; it
is a key regulatory instrument for the administration
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and management of ecosystems (Sabatini et al., 2007;
Genelitte & Van Duren, 2008).

There is a growing number of studies on the importance
and application of zoning for conservation and
management of protected areas. As an example, we
have the works of Bezaury & Creel (2005), Portman
(2007), Grantham et al. (2013), and Li ef al. (2014). In
all these works, it was observed that there are still a low
number of environmental zoning studies in countries
with tropical coasts. The need to update local data to
maintain the preservation of those ecosystems arises
due to the ecological importance of protected areas in
such regions. The purpose of this study was to develop
a case study of the environmental zoning of a protected
area located on the semiarid coast of the South Atlantic
Ocean (Environmental Protection Area of the Curu
River estuary). Furthermore, this information is
expected to advance the knowledge of environmental
zoning in protected areas and provide useful insights for
the monitoring and conservation programs of tropical
coastal ecosystems.

2. Materials and methods

2.1. Study site

The coastal zone of Brazil is home to 13 of the 27 state
capitals and 16 of the 28 Brazilian metropolitan areas
and has about 10,800 km of Atlantic coastline, of which
3480 km is in Northeastern Brazil (Schiavetti et al.,
2013). The coastal area of Northeastern Brazil extends
from the Bay of St. Mark to the Bay of All Saints and
has a wide variety of reef ecosystems and estuaries with
mangroves (Ledo et al., 2010). Control land use and
occupation within the Environmental Protection Areas
(EPAs) due to inefficient management, either caused by
poorly designed or outdated zoning and management
plans, and conflicts in socioeconomic interests remain
biggest challenges (Schiavetti et al., 2013; Santos &
Schiavetti, 2014; Vila-Nova et al., 2014).

The semiarid coastal area is characterized by shallow
estuaries, low freshwater inflow, concentrated rainfall
in the first half of the year, long periods of drought, and
strong salinization as well as by the presence of dunes,
sandy beaches, and coastal reefs (Dias et al. 2013). The
Curt River estuary is located on the semiarid coast of
the state of Ceara in Northeastern Brazil (Figure 1). The
protected area analyzed in this study is a Marine
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Figure 1 - Marine Protected Area (Environmental Protected Area Curu River).

Figura I - Area Marinha Protegida (Area de Prote¢do Ambiental do Rio Curii).

Protected Area (MPA), known as the Environmental
Protection Area of the Curii River estuary, and has a
perimeter of 14,979 km and an area of approximately
8.82 km2. Within its limits, there exist traditional
communities that survive directly from the use of
natural resources (fishing and subsistence agriculture).
Some of the major environmental problems found in
protected areas are the result of human action such as
deforestation, agriculture, fishing, fires, and pollution
(Gorayeb et al., 2005). It is important to study this
region to understand how to protect tropical semiarid
coastal areas from the intense pressure of urbanization,
tourism, and the growth of activities in the industrial
complexes and main ports (Pecém and Mucuripe) in the
nearby cities (Buruaem et al., 2012).

2.2 Methodology

Materials used during this study included: bibliogra-
phies, maps, satellite images, articles, books, and
government documents relevant to the study area and a
geoprocessing tool. The research began with a
compilation of data from previous studies of the area
(Gorayeb et al., 2005; Neto et al., 2013). This was
followed by the processing of data from geoprocessing
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activities that were developed through remote sensing
image processing (obtained from Google Earth images
and Digital Globe 2013) and from the compilation and
integration of cartographic material databases. The
georeferencing of the satellite data occurred from
images of the boundary of the protected area provided
by the state entity that manages the protected area
(CONPAM). The satellite images allowed the diagnosis
of the environmental systems, which refers to the
features included in the perimeter of the area.

Additionally, field activities throughout the month of
October 2013 were performed and directed by the
detailed knowledge of the ecosystems for the
identification of the environmental systems. The
ecosystems were confirmed and subsequently traced on
an image previously georeferenced with a GIS tool,
according to recommendations in Santos & Ranieri
(2013). The outlines of the receiving units were stained
for differentiation and identification only and the sum
of the contours of all the environmental systems
resulted in a map drawn on a 1:40,000 scale. From the
environmental subdivision, zoning of the area for
environmental stability/instability was carried out and
was defined based on the criteria of environmental
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elements proposed by the Ecological Economic Zoning
(EEZ) of the Ceara Coast (legal instrument) and the
methodological proposal of Bertrand (1969). The EEZ
and instability/stability of environmental systems were
used for determining the priority of the conservation
zones.

3. Results and discussion

3.1 Environmental systems

The environmental systems were identified to develop
the management plan within the perimeter of the EPA
of the Curu River estuary. Seven environmental
systems were identified, mapped, and distributed in
three macro-areas marked in the EEZ (Figure 2). The
order of predominance of the macro-areas, in ascending
order, was highlands with 1.27 km?; followed by marine
front with 2.09 km?2, and then fluvial corridor with 5.46
km? (14.40%, 23.70%, and 61.90%, respectively, of the
total EPA area). This demonstrates that the estuary is
the main element in the landscape of the protected area.

3.1.1 Fluvial corridor
a) Fluvial-marine plain
Predominantly unoccupied, the fluvial-marine plain has

some deforestation points with bare soil stains. In this
classification, the area devoted to shrimp farming was

included, given that the area was occupied previously
by a plain tidal river (Supporting Information I-A4).

The tidal river plain corresponds to the estuary itself.
Thus, tidal influence over the river channels facilitates
the maintenance of permanently flooded areas with
organic rich sediments of continental origin and
mangrove vegetation development (Giri et al., 2015).
Those areas are very unstable, with high vulnerability
and sensitivity to occupation and human pressure on
natural resources bringing about serious risks for the
conservation of such ecosystems (Queiroz et al., 2013;
Albuquerque ef al., 2014).

Some factors contribute to the degradation and
deforestation of mangrove ecosystems, including the
diversion of freshwater flows, deterioration of water
quality caused by pollutants and nutrients, aquaculture
(Queiroz et al., 2013), mining, and salt extraction. The
ecological services of mangroves are extremely
important for the ecological balance of coastal areas
that were once engaged in protection against floods and
hurricanes, reduction of shoreline erosion, and
maintenance of biodiversity (Moberg & Ronnback,
2003; Tuan Vo et al, 2012). Given the ecological
importance and vulnerability of mangroves, there is a
clear need for conservation measures for this type of
ecosystem. Therefore, these ecosystems are now
permanently protected under Brazilian law.

Figure 2 - Environmental Systems (Marine Protected Area Curt River).

Figura 2 - Sistemas Ambientais (Area de Prote¢cido Ambiental do Rio Curii)
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b) Fluvial plain

Based on satellite imagery analysis and the EEZ
classification criteria, an area was ranked as a fluvial
plain when it was not under marine influence. It was
possible to identify evidence of a degraded forest with
several points of exposed soil stains. Generally, fluvial
plain areas have curves of meanders, oxbow lakes,
shortcuts, and disruption deposit dikes. However, it was
not possible to map those features at the chosen scale.
Because the fluvial plain of the Cur River is narrow
and extends up to 30 km from the mouth, it is prone to
seasonal flooding (overflowing river channel) and is an
unstable system with poor support for buildings. Such
environmental systems provide relevant ecological
contribution to coastal communities and provide surface
water reserves for irrigated agriculture in periods of
drought and water for livestock and human consump-
tion. In addition, these types of systems present
appropriate conditions for recreation and ecotourism.
The disposal of contaminants, such as solid waste and
other wastes, reinforces the need for protection and
remediation measures for the conservation and proper
use of these natural resources (Gorayeb et al., 2005;
Neto et al., 2013).

3.1.2 Highlands - Pre-coastal vegetation

Even though the highlands were carved by waterways
in the distant past, in recent times they do not get
flooded, not even by major storm events. Within this
classification, it was possible to identify the pre-coastal
tray by bare soil regions, suggesting a forest degrada-
tion. There is also evidence of occupation in some areas
of the board (livestock and subsistence agriculture, such
as sugar cane plantations). Such environmental systems
are formed by sediment barriers with vegetation repre-
sented by a semi-deciduous vegetation board which is a
heavily degraded system (Supporting Information I-B).

In terms of human carrying capacity, the pre-coastal
vegetation area is the most viable for use and
occupation within the EPA, as long as the topography is
planed with bands of coalescing alluvial fans, is quite
bumpy, and has more stable ground because of a low
potential for causing mass movements. Moreover, the
pre-coastal vegetation area, cut by the Curt River,
creates considerable possibilities for agricultural use,
therefore enhancing and protecting the vegetation of the
estuarine complex (mangrove and salt marsh
ecosystems).

3.1.3 Marine front
a) Fixed coastal dunes

A small area of the EPA, approximately 0.78 km?, is
composed of only fixed dunes. The dunes, fixed by
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vegetation, appear isolated from other environmental
systems. In the fixed dune feature limit, evidence of
marine influence (the appearance of a marine fluvial
plain with salt flats of vegetation) at the dune foot was
observed (Supporting Information I-C).

In Brazil, the dunes (whether mobile or fixed) are
protected by law, because of their ecological
importance and their special features in semiarid areas.
Fixed coastal dunes contain vegetation on sandy quartz
sediments with special adaptations to specific
environmental conditions (salt water, temperature, and
dynamic winds) and have been gaining worldwide
recognition for their scientific importance (Tsoar et al.,
2009 ; Levin et al., 2014).

b) Deflation plain/mobile dunes

The EPA contains two environmental systems
(deflation plain and mobile dunes) with different spatial
proportions that were not differentiated during the
mapping due to scale and geomorphological identifica-
tion limitations. Nevertheless, there was an advance in
knowledge concerning this unit compared to existing
literature, especially when compared to surveys of the
environmental systems by Neto et al. (2013) for the
region; this area was defined as a deflation plain, as it
was in the EEZ.

Deflation plains are flat or gently sloped surfaces that
are found between the maximum tide and the base of
the dunes, which usually migrate toward the mainland
system (Supporting Information I-D). The deflation
plains are of great importance for the remobilization
and removal of sediment, generating residual
accumulation of sediment features and terraces carved
by the wind (Farrell et al., 2012; Yan & Baas, 2015).
Brazil is covered by various ecosystems, including
beaches, deflation plains, and dunes, which are a
complex endowed with natural features, interdependent
and interconnected. However, the current federal
environmental legislation of Brazil does not
distinguishing the different types of dunes. Federal Law
N° 12.651-2012 (Codigo Florestal) states that any fixed
dune is a feature separated from the others, thus
recognizing fixed dunes as Permanent Preservation
Areas (PPA). However, excluding the other already
mentioned features (such the Deflation plain) of the
dune ecosystem (Pinheiro ef al., 2013).

The dunes have significant ecological value because
they contribute to the recharge of the groundwater
aquifer and provide a substrate for vegetation and
habitat for wvarious animal species. Despite their
ecological importance, coastal dune systems are among
the most threatened ecosystems in the world, and
thereby require conservation efforts and measures to
preserve them (Muifioz Vallés & Cambrollé, 2014).
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¢) Deflation plain/fixed coastal dunes

Although a deflation plain is more likely to be found
near the foreshore, specifically in the defined area
described in the previous section, fieldwork showed
that deflation plains were found near the fixed dunes.

The dunes evaluated in the study area had irregular
shapes and were partially or totally obscured by short
vegetation. This description suggests that they fall in

the hammock classification. In addition, residual
features of sediment accumulation were identified
around the bushes, so-called rebdous that is

characteristic of a deflation plain. In this section of the
deflation plain, the presence of features related to wind-
preferred corridors (blow-outs) (Farrell et al., 2012)
were confirmed as being common in vegetated dunes
due to the possibility of the stable and unstable
morphologies coexisting (Supporting Information I-E).

d) Spit

A sandspit (coastal cord) represents the smallest
environmental system in the EPA of the Cura River
estuary. The barrier spit was identified as a coastal cord
because of its elongated sandy feature and the fact that
it had been found parallel to the coastline and fused to
the mainland at one end (Supporting Information I-F).

Concern regarding the interactions of fluvial-wind
sediments at various temporal and spatial scales is
growing (Han et al., 2006). Analyzing satellite images
of the study area revealed an increase in the EPA spit of
the Curu River estuary over the last 10 years. The
coastal cord had increased in length unidirectionally,
causing a change in its shape and size.

Those spits are subject to constant morphological
changes due to fluvial processes and strong coastal and
marine dynamics. In most cases, these dynamics arise
either from the inundation of the shoreline by the rising
sea level or because of river dams and your
consequences (reduction of river flow) (Diena et al.
2011). In general, they possess environmental
instability, similar to dune environments, because of
unconsolidated sandy sediments that can be easily
reworked and removed by the action of river water,
ocean tides and even the wind itself. However, spits are
ecologically important as they act as a substrate for the
fixation of mangrove vegetation and are connected to
tidal river plains. Thus, they protect the integrity of
fragile internal areas as well as provide potential scenic
beauty (Otvos, 2000).

3.2 Environmental zoning

The environmental zoning of the protected areca was
possible after the identified environmental systems
were established. The conservation priority areas were

40

distributed as the areas planned for eventual use
according to the EEZ and such were described as the
following : Special Protection Zone (PZ2); Priority
Conservation Zone (CZ1); Special Conservation Zone
(CZ2), and Permanent Preservation Area/Zone (PPA or
PPZ) (Figure 3 and Supporting Information II).

A deflation plain is an area that is found easily in other
regions; however, once intensive occupation occurs it
may face severe impacts. Therefore, a deflation plain
should be in the CZ1 because land occupation is
discouraged and activities that are compatible with the
capacity of the area are recommended in the CZI1.
Nevertheless, there are strong environmental concerns
regarding the use and occupation of deflation plains
because they are usually associated with dunes, which
are in Permanent Protection Areas/Zones (PPA/Z), and
thus, protected by Brazilian law.

Both fixed and mobile dunes are protected by Brazilian
law and fall under the PPA because of their
environmental instability and high susceptibility to
negative impacts (such as pollution of soil and water
resources). This work was not able to differentiate the
dune areas in relation to the deflation plain areas.
Research on this in the future is important, especially
for environmental licensing purposes within the EPA
area. Since the sandspit has similar characteristics as the
dunes, it also was classified as a PPA.

The tidal river plain containing mangroves was classi-
fied as a PPA as well, due to its particular characterist-
ics that make environmental education and awareness
so conveniently recommended. Those areas rich with
high ecological potential, biodiversity and production of
organic matter and are considerably endangered be-
cause of its own fragility, instability, and susceptibility.
Moreover, current negative environmental impacts im-
plying extra concerns over the following matters: man-
agement and environmental preservation, recovery of
degraded parts, and controlled use of resources along
those areas.

The fluvial plain is a rare area without much intensive
occupation, but even so, it is subject to severe impacts
when occupied inappropriately. Therefore, it should be
put in the PZ2, which has high standards for the
protection and regulation of the land use and occupation
since fishing activities are recommended.

The pre-coastal board has the greatest relative
environmental stability and, thereby the greatest ability
to support human activities. It should be put in the CZ2,
where the application of conservation and recovery
measures and attempts to reduce the negative impacts
are employed.

Day et al. (2008) presented a zoning model based on
the importance of biodiversity maintenance, ecological
health, and ecosystem productivity, which divided the



Journal of Integrated Coastal Zone Management | Revista de Gestdo Costeira Integrada 16(1):35-43 (2016)

Figure 3 - Environmental Zoning (MPA Curu River).

Figura 3 - Zoneamento Ambiental (Area de Prote¢do Ambiental do Rio Curii).

areas into four zones. The first zone was ER1, which
had the greatest habitat and marine species diversity for
both coastal and estuarine environments. The second
was the ER2, which had high diversity of habitat and
coastal and estuarine marine species. The third was the
ER3, which had moderate diversity of coastal and
estuarine marine species. The last one was the ER4
zone, which did not have sufficient scientific data yet to
classify it.

Genelitte & van Duren (2008) created protected area
zones in the Paneveggio Pale di San Martino Natural
Park (PPSM), located in the Trentino region of Italy. In
their study, the park was divided into three zones. The
first one was the A Zone (Integral Reserve), designed to
ensure full protection of the environment and
ecosystems and minimize the presence or disturbance
caused by human activities.

The second one was the B Zone (Guided Reserve)
where the cultural, historical, and scenic heritage was
protected by restricting the land use to only traditional
activities that are not considered harmful to the
environment. The third, and last, zone was the C Zone
(Controlled Reserve) which aimed to minimize
disturbance to the environment as much as possible, but
encouraged recreational use and the development of an
infrastructure for tourists’ facilities.
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4. Conclusions

This paper describes the environmental systems of a
protected area located on the semiarid coast of
Northeastern Brazil and proposes zoning with technical
and legal value for conservation purposes. Analysis of
remote sensing data, together with fieldwork, seems to
be the easiest and most economical way to develop
management plans for protected areas on tropical
coasts.

Suggested system implementation and periodic update
every five years are recommended to, respectively,
complete and refine the ecological zoning applied to the
protected area analyzed in this article. It would be inter-
esting to develop further the environmental assessment
and the determination of vulnerability and support ca-
pacity, as well as the details of the dune areas (fixed
and mobile) in order to distinguish the deflation plains
in semiarid coasts.
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Exploring the Challenges of Implementing
Integrated Coastal Management and Achieving Sustainability
within the Cameroon Coastline”

Suinyuy Derrick Ngoran® % XiongZhi Xue®; Anthony Banyouko Ndah®

ABSTRACT

Integrated coastal management (ICM) has been accepted as a strategic management approach in achieving sustainable devel-
opment in coastal areas. As such, many coastal nations, both from the developed and less developed countries have sur-
mounted many challenges of the coastal milieu with a successful implementation of ICM and now enjoy a sound environment
and a viable economy. However, a country like Cameroon with a coastline of about 402km still faces a lot of challenges in im-
plementing ICM. According to Article 55 et seq of the Constitution, which lays down the general guidelines in matter of de-
centralization in Cameroon, the State is supposed to devolve upon regional and local authorities, under conditions laid down
by law, powers over matters essential to their economic, social, health, educational, cultural and sports development. In reality,
devolution of power still remains a nightmare, stifling sustainable coastal development. This paper, therefore, addresses the
challenges faced by the State of Cameroon in implementing ICM. The work identifies predicaments/gaps in environmental
planning and also makes relevant recommendations in bridging such gaps. In order to attend a desirable degree of sustainabil-
ity within Cameroon’s coastline, real implementation of ICM can only be achieved if sectoral lines are effectively minimized
through the enforcement of the decentralization process.

Keywords: Integrated Coastal Management, Sustainable development, Decentralization, Capacity building

RESUMO®

Explorando os desafios da implementacdo de Gestido Costeira Integrada e alcancando a sustentabilidade no litoral dos
Camardoes

A gestdo integrada do litoral (ICM) tem sido aceite como uma de gestdo estratégica para alcangar o desenvolvimento sus-
tentavel nas zonas costeiras. Como tal, muitas nagoes ribeirinhas, tanto de paises desenvolvidos como menos desenvolvidos,
tém superado muitos desafios existentes nos ambientes costeiros através de uma implementagdo bem sucedida de ICM e des-
frutando agora de um ambiente sauddvel e uma economia viavel. No entanto, um pais como a Republica dos Camardes com
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um litoral de cerca de 402 quilometros, ainda enfrenta uma série de desafios na implementag¢do do ICM. De acordo com o
artigo 55 e seguintes da Constitui¢do, que estabelece as directrizes gerais em matéria de descentraliza¢do nos Camardes, o
Estado deve dotar as autoridades regionais e locais, nas condi¢coes estabelecidas por lei, de poderes sobre assuntos essenciais
para o desenvolvimento economico, social, de saude, educacional, cultural e desportivo. Na realidade, a atribui¢do destes
poderes continua ainda a ser um pesadelo, asfixiando o desenvolvimento costeiro sustentavel. Este artigo aborda os desafios
enfrentados pelo Estado dos Camardes na execug¢do ICM. O trabalho identifica impasses / lacunas no planeamento ambiental
e faz também recomendagdes pertinentes no sentido de colmatar essas lacunas. Para atingir um grau desejavel de susten-
tabilidade na costa dos Camardées, a implementag¢do da ICM so pode ser alcangada se as linhas sectoriais forem efectivamente
minimizadas através da aplicac¢do de processos de descentralizagdo.

Palavras-chave: Gestdao Costeira Integrada, Desenvolvimento Sustentavel, Descentralizacdo, Criag¢do de Capacidades

1. Introduction

The coastal zone of any nation is one of its most valued
and contentious areas of real estate, commercial and
expanse for industrial development (McKenna et al,
2008). The coastal zone has the greatest aggregation of
environmental resource and a physical system in com-
parison to any other types of bio-geographic units in the
world (Sorensen, 2002). Approximately 50% of the
world’s population lives within 150 kilometers of a
coastline (Ngoran, 2014; Ngoran et al., 2015). In the
face of mounting pressures, more is needed to build a
truly sustainable way of life in the coastal zone. This
requires the integration of action in three key areas:
economic growth and equity; conserving natural re-
sources and the environment; and social development.
Therefore, sustainability interfaces with economics
through the social and ecological consequences of eco-
nomic activity. Sustainable development as defined in
important international conferences and by numerous
authors is development that meets the needs of the pre-
sent without compromising the ability of future genera-
tions to meet their own needs (Ngoran & Xue, 2015;
Mebratu, 1998; Van Marrewijk, 2003). It calls for the
improvement of the quality of life for the world's popu-
lation without increasing the use of natural resources
beyond the earth's carrying capacity. Based on this
definition and numerous studies around the world, the
achievement of sustainable development still faces nu-
merous challenges. This is either because of the diffi-
culties inherent to applying sustainable development
principles or the misunderstanding and/or misapplica-
tion, especially in developing countries.

The coast of Cameroon (figure 1) is of immense bio-
geochemical and socio-cultural and economic signifi-
cance. However, unsustainable utilization, poor man-
agement and the negative impacts of climate change
pose serious challenges to sustainable development. In
particular, major resources (mangroves and fisheries)
and major socioeconomic activity (Fishing) are directly
threatened (Ngoran et al., 2015). The latter is further
complicated by the rapid rate of urbanization and a
complex politico-administrative setup which is a major
source of tension within the coastal milieu and a major
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Challenge to sustainable development. As a direct result
of these diverse pressures, the physical, chemical, bio-
logical and general health of the coastal ecosystem has
been negatively affected and the integrity of the ecosys-
tem is seriously endangered. Directly and indirectly,
these pressures have significant negative social and
economic impacts on the economy of Cameroon. This
is due to the fact that Cameroon coastal cities serve as
the economic power-house. With continuous degrada-
tion of the natural system on the Cameroon coastline,
down-warping economy, poverty in all its facets is
bound to increase and thus necessitating urgent atten-
tion and effective solutions.

In order to curtail the above raised coastal challenges as
orchestrated by anthropogenic activities, a multiplicity
of different management strategies has been advanced.
These management lines include; ecosystem based
management which lays more emphasis on transfrontier
issues rather than administrative boundaries (Christie et
al., 2009; Boesch, 2006; Curtin, 2010), marine spatial
planning that is geared at resolving sea use conflict by
analyzing and assigning compatible human activities in
geo-reference maritime locations (Curtin & Prellezo,
2010; Calado, 2010), marine protected areas; an ap-
proach which involves the restriction of human interfer-
ence within demarcated portion(s) of the sea/ocean in
order to protect such designated environments (Pollnac
et al., 2001; McClanahan et al., 2006), and functional
zoning among others. Despite the multiplicity of coastal
management approaches, proponents of sustainable
coastal management hold integrated coastal manage-
ment (ICM) at a very high esteem; reason being that, it
looks at the triangular relationship between the envi-
ronment, the economy and the society (Chua et al.,
1992; Xue et al., 2006). The core of this study is there-
fore to examine the challenges of implementing ICM
and how this stifles the attainment of sustainable coastal
development in Cameroon.

The rest of the paper is structured as follows; section 2
looks at the methodology and section 3 the study area.
Section 4 addresses the coastal challenges, 5 section
tallies on the discussion part whereas section 6 draws a
logical conclusion.
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Figure 1 - Location of study area

Figura 1 — Localizagdo da drea de estudo

2. Methodology

Existing literature was retrieved from various ministe-
rial departments dealing directly or indirectly with the
coastal stretch. The related texts handling concerns of
decentralization were obtained from various govern-
ment ministries.

Data on mangrove status were made available by Min-
istry of Environment and Nature Protection and Minis-
try of Forestry and Wildlife in Cameroon. Moreover,
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monographs from different ministerial departments
were carefully analyzed in order to establish the gaps in
management as a result of the sectoral approach. An-
nuals from the Deutsche Gesellschaft fiir Internationale
Zusammenarbeit (GIZ), Deutscher Entwicklungsdi-
enst (DED), the Douala Rural and Urban councils and
the Cameroon’s Poverty Reduction Strategy Paper were
other important sources of information. Existing scien-
tific literature on ICM from the Xiamen University Li-
brary was also of paramount importance to this study.
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3. Overview of Coastal Issues in Cameroon
3.1. Socioeconomic Setbacks
3.1.1. Urbanization and Industrialization challenges

The coastline of Cameroon being the industrial hub
harbors more that 70 percent of the country’s industry
(Ndjama et al., 2008). Additionally, the most fertile
soils are located within the country’s coastal milieu.
The presence of industries and fertile soils along the
coastal stretch serves as a pull factor not only to the hin-
terland population of Cameroon but also to the popula-
tion from neighboring countries such as Nigeria, Chad,
Gabon, Central Africa Republic, Equatorial Guinea and
Congo. Unfortunately, the coastal cities of Cameroon
(Douala, Kribi, Limbe and Tiko) face the challenge of
accommodating this increasing population as well as
catering for their employment needs. The result has
been a surge in unemployment rates as well as sprawl-
ing habitats. Sprawl and weak socioeconomic status of
the population has significant ramifications on coastal
resources ranging from poor waste disposal to wanton
cutting of mangrove (Figure 2 and 3).

Figure 2 - Poor waste disposal in Quartier Etage Bonaberi,
Douala.

Figura 2 — Deposito de lixo em Quartier Etage Bonaberi,
Douala.

The concentration of industries along the coast also pre-
sents a lot of challenges. Over 80 percent of Camer-
oon’s industry is located in Douala, which is the eco-
nomic capital of the country. Most of these industries
are in their infancy and therefore discharge unwanted
material to the immediate environment that ends up pol-
luting the coastal milieu. The occasional occurrence of
oil spills from the Société Nationale de Raffinage
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Figure 3 - Wanton cutting of mangrove for commercial pur-
poses.

Figura 3 - Corte ndo controlado de manguezal para fins
comerciais.

(SoNaRa), Limbe petroleum plant (located in Cape
Limbo) and the Chad — Cameroon pipeline in Kribi, se-
verely impact marine life (Eyebe et al., 2012). Added to
oil spills, is the problem of unregulated ballast water
discharge which is gradually gaining grounds. Ballast
water has the potential of altering micro-ecological
habitat in coastal settings, thereby giving room to the
propagation of invasive species that can cause consider-
able economic and environmental impacts (Carlton &
Geller, 1993). Fertilizers and chemicals leached from
the plantations (cocoa, banana, tea, rubber and palm),
have led to increasing eutrophication.

Moreover, the extraction of sand for the building of
houses in the coastal zone is on a rise. This activity is
mostly carried by the locals without taking into consid-
eration the low topography of the coast. The resultant
effect has been seawater intrusion, recurrence of land-
slides and flooding (Figure 4).

Urbanization and industrialization in reality do not pre-
sent a potential threat to the implementation of ICM.
However, urbanization and industrialization processes
that are not well circumscribed by sustainable policies,
well formulated and implementable laws are bound to
bash ICM implementation into failure. Therefore, it is
necessary that decision makers, scientists and other in-
tervening stakeholders in Cameroon should endeavour
to understand the multi-facet problems of unregulated
urbanization and industrialization both in short and long
term in order to ensure a successful ICM implementa-
tion.

3.1.2. Overfishing

Fishery resources contribute significantly to the devel-
opment of many coastal nations. The fishery sector em-
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Figure 4 - Sand Mining Boanassama Beach, Douala

Figura 4 — Exploragdo de areia em Boanassama Beach, Douala

ploys over 41 million people worldwide, most of whom
are from the developing states (Figure 5). Fish also con-
stitutes an important source of protein, especially for
the poor (Finegold, 2009). Unfortunately, the over-
exploitation of fishery resources and the use of destruc-
tive fishing practices have resulted to a precarity in fish
availability. A study conducted by Srinivasan et al
(2012) pointed out that Europe and North America are
largely the cuprites of fallen fish stocks due to rapid in-
dustrialization and early over-exploitation. The latter
coupled with population growth in Asia and fast tech-
nological change present a bleak future in the availabil-
ity of fishery stocks. Concerns are also on declining
stocks in the Atlantic coast of Cameroon due to foreign
overfishing. Additionally, the challenges of fisheries
management and poor coastal development in Camer-
oon are numerous and complex. However, the most
common problems are largely attributed to a sectoral
and centralized system of governance, little or no col-
laboration between the management sectors, gaps in the
fisheries legislation, scientific research and insufficient
expertise in the fisheries (Ndah, 2011)

Dwindling fish stocks on the coast of Cameroon further
exacerbate poverty among the fishing communities
most of whom are involved in artisanal fishing with
very conservative ideas. Advocates of ICM will there-
fore need to address the challenges linked to the liveli-
hood sustenance of these fishing communities, let alone
the gaps in the system of governance.

3.1.3. Ethnic setbacks

The population in Cameroon is highly heterogeneous,
comprising approximately 250 ethnic groups. Camer-
oon grass-fielders constitute the majority at 38 percent
of the total population (the Bamoun and the Bamileke).
The coastal tropical forest peoples, including the
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Figure 5 - Employment in fisheries and aquaculture. Source:
Finegold, 2009

Figura 5 - Emprego na pesca e da aquicultura. Fonte:
Finegold, 2009

Douala, Bassa, and many smaller entities account for
about 12 percent of the population. In the southern rain-
forest, ethnic groups include the Ewondo, Bulu, and
Fang and the Maka and Pygmies and account about
18% of the population. The Fulani account for about
14% of the population and the Kirdi account for about
18 percent”. The country’s ethnic and linguistic diver-
sity is highly projected by politicians as developmental
assets. Interviews granted at the ministry of culture in-
dicated diverse ethnicity presents draw backs to devel-
opment, especially in the domain of power sharing.
Easterly & Levine (1997) point out that ethnic diversity
can potentially breakdown the economy of a country
when different fractions of country feel relegated to the
background or largely dominated by a particular tribe.
Abbot et al (2001) pinpoint that, attitude and behaviour
are key pillars of ethnicity that act as a fridge to devel-
opment. Therefore, for sustainable coastal management

http://www.encyclopedia.com/topic/Cameroon.aspx
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plan in Cameroon, there is need to address ethnic diver-
sity.

3.1.4. Stakeholder participation

Achieving integrated management along the dimensions
proposed by ICM is perhaps the most difficult chal-
lenge in managing oceans and coastal environment in
Cameroon. Bringing together and harmonizing the per-
spectives of conflicting sectoral government agencies,
of different levels of government (each with its own in-
terests, mandates, and perspectives), and of different
disciplines (each with different language, outlooks, and
methodologies) characterizes the most challenging set
of tasks. To achieve integrated management, it is very
important to have incentives that promote continued
collaboration among ICM entities (Cicin-Sain et al.
1998). Unfortunately, such incentives are nowhere near
reality on the coast of Cameroon. Equally important is
to offer training and education programs which under-
score the interrelationships among coastal and ocean
activities, uses, natural systems, and physical processes,
and which develop the correct mindsets and skills that
coastal managers/decision makers will need in their
work (Cicin-Sain ef al., 1998). Again, the latter is effec-
tuated on a negligible scale in Cameroon. As Hilde-
brand (2002) vividly puts it, Water-salty or fresh - is not
glue that can join all the stakeholders that have a vested
interest in coastal resources and environments. It will

always be a challenge to find common ground between
stakeholders with vested interests in the non-sustainable
development and exploitation sectors (e.g., oil and gas,
ports, intensive tourism, mariculture, large-scale com-
mercial fisheries, and hazard-protection works) and pro-
conservation stakeholders that promote sustainable de-
velopment and protected areas.

3.2. Political challenges
3.2.1. Lengthy bureaucracy and corruption

Bureaucracy characterized by a clear division of work
with boundaries of responsibilities is imperative for ef-
fective coastal management. Most African countries
with fragmented institutions are setbacks to governance
and management. According to Platteau (2009), the in-
stitutional legacy of African countries that was inherited
from the colonial masters, still present a lot of loop-
holes to effective administration. In Cameroon, sustain-
able coastal management is stifled by lengthy, un-
clear/inexplicit working procedures. Moreover, the re-
luctance of most civil servants in exercising their duty
further complicates and slows down development
within the coastal span. The resultant effect has been
rampant corrupt practices as the population tries to cir-
cumvent slow administrative modalities. This presents a
big impediment in implementing ICM in Cameroon
since most bureaucrats tally on their personal gains
rather than of the entire nation (Figure 6).

Figure 6 - Adverse effects of bureaucracy.

Figura 6 — Efeitos adversos da burocracia.
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Moreover, there is a huge difficulty in hiring and retain-
ing competent program-managers and staff in Camer-
oon due of low pay and poor working conditions. Cam-
eroonian with needed skills and education go abroad for
education and experience and usually stay abroad (brain
drain). Also, the over-reliance of Cameroonian on the
skills and inputs of foreign consultants though many
foreign assistance programs have not been able to instill
capacity building that can sustain the ICM process. Ad-
ditionally, implementation of ICM is often viewed as
too expensive by the State of Cameroon.

3.2.2. Paper decentralization

The State embarks on the decentralization process be-
cause she wants to bring the government closer to the
local population so that they can participate actively in
orienting developmental issues of the country (Cheka,
2007). According to Article 55 et seq of the Constitu-

tion, that lays down the general guidelines in matters of
decentralization in Cameroon, the State will devolve
upon regional and local authorities, under conditions
laid down by law, powers over matters essential to their
economic, social, health, educational, cultural and
sports development.

In reality, devolution of power still remains a night-
mare. The exertion of power by the local authorities is
still subject to rigid supervision by the hierarchy. To-
day, there is still a linear trickling down of power from
the presidential level, ministerial level, regional level
(governors) to the prefectural level and then, the local
authorities (traditional rulers). Though the modalities of
implementing effective decentralization are well cir-
cumscribed in the constitution, they remain largely on
paper. Paper decentralization presents predicaments to
the development of the entire country and more espe-
cially the densely populated coastal stretch (Figure 7).

Figure 7 - Administrative setup in Cameroon

Figura 7 - Configuracdo administrativa dos Camaraes.
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In other words, the sectoral fragmentation of the envi-
ronment and resources therein, decision-making is the
centred at the national level, with little or no ability ac-
tors at the decentralized administrative units to act
without authorization from the central government.
Thus, because each area has its local characteristics and
problems known only by those living and/or working
there, management of the Cameroon coast needs to be
area-specific, and will be more efficient if decisions are
taken at the local level, rather than being decided at the
national level.

3.3. Geophysical challenges
3.3.1. Coastal erosion

The coast of Cameroon with increasing population con-
centration is witnessing rapid coastal habitats, sand and
gravel mining, hotel and other infrastructure construc-
tion, human settlements, mangrove trees cutting and
destruction of vegetal cover and also as a consequence
of global warming (coastal erosion-accelerated sea level
rise). There is poor planning and control of settlements
along the sea front which lead to the loss of beach and
landscape aesthetics and therefore reduction of tourism
activities (Ajonina, 2008). .

3.3.2. Siltation and sedimentation

Sedimentation and siltation are both naturally occurring
erosive processes. However, anthropogenic activities
have accentuated these processes resulting to excess
accumulation of sediments (artificial sedimentation)
that adversely affects coastal/marine organisms on the
coastal esplanade of Cameroon. Artificial sedimentation
is generally triggered by improper waste disposal from
either domestic households or industrial wastes, uncon-
trolled logging and mining operations, and poorly built
and maintained roads (Todd et al., 2010). According to
Otero et al., (2006); Ngoran ef al. (2015) mangrove for-
ests worldwide retain a natural level of sedimentation at
a rate of 0.5 to 1 cm per year on an average and any-
thing above this threshold is considered to be an un-
natural rate of sedimentation. Sedimentation becomes
harmful to mangroves when portions of their roots be-
come submerged. When this happens, there is less
gaseous exchange between the roots and the water that
surrounds them, thereby reducing the ability of the
aquatic vegetation to respire and thus preventing an im-
portant physiological process. In addition, excess sedi-
ment inhibits adequate light from reaching the man-
grove roots (Todd et al., 2010). Sedimentation above
the accepted threshold on the coast significantly dis-
rupts the life cycle of aquatic organisms and more espe-
cially those that survive in brackish medium. Besides
the biophysical impairment orchestrated by excess
sediment deposition, heavy financial losses are also in-

52

curred annually by the Douala port authority in dredg-
ing the port area in order to easy anchoring by ships.
Due to the bad geomorphological and hydrological
situation of the Douala sea port, proponents of ICM will
need to surmount the challenge of convincing decision
makers that the Douala sea port should be relocated to
Limbe with a natural deep habours and calm waves.

4. Discussion
4.1. ICM and economic growth

Integrated coastal management is as recognized a man-
agement approach that addresses the problems plaguing
the coastal and marine environmental in order to
achieve sustainable use of coastal resources. Many
works support the fact the ICM frame encompasses in-
dicator of economic growth (Otero et al., 2006). Ac-
cording to a study that seeks to evaluated the socioeco-
nomic benefits without and with ICM implementation
in Xiamen, China by Peng et al., 2006, their study indi-
cated that, implementation of the ICM program in Xia-
men yielded significant increase of about 40 percent in
annual socioeconomic benefit from the marine sectors.
Additionally, Ngoran (2014) pointed out that the pre-
sent value of ICM net benefits in Xiamen from 1995 to
2001 was more than RMB 27 billion. Likewise, Culli-
nan (2006) indicated that the European Union (EU)
most valuable habitats were located in coastal zones,
and that the total ecosystem benefits generated by EU
coastal zones are worth more in economic terms than
the national GDP of many of the smaller EU countries.
The study also found out that the estimated gross annual
socioeconomic benefits of implementing an integrated
approach to coastal management were worth approxi-
mately to €4.2 billion

Viewed the economic benefits made with the successful
implementation of ICM, it is therefore recommended
that the government of Cameroon with other interven-
ing stakeholders should draw valuable lessons from
successful ICM cases like the Philippine and China

4.2. ICM and policy enhancement

According to Shi ef al. (2001) ICM is an approach that
provides strong legal and institutional framework to ef-
fectively address hot environmental issues such as pol-
lution control, biodiversity protection and the manage-
ment of multiple agencies' conflicts. Xue et al. (2011)
points out that the implementation of ICM underscores
the establishment of a unified mechanism that better
coordinates government responsibility, re-orient the re-
sponsibilities of various government departments and
gives them purposeful and sustainable vision in ad-
dressing coastal/marine problems, establishes a better
licensing, charging and penalty systems to keep the ac-
tivities of coastal users in checked. Chua & Scura
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Table 1 - Summary of coastal challenges in Cameroon

Tabela 1 — Sintese dos desafios costeiras em Camaroes

Events and Impacts

Habours 70 percent of the country’s industry

Industries and fertile soils attract people from the hinterland and neighbour-
ing countries.

Inadequate infrastructure and employ opportunities has resulted to trending
pressure on coastal resources

Attributes Category
Socioeconomic Urbanization and
Setbacks industrialization

challenges
Over fishing

Sectoral and centralized system of governance, little or no collaboration be-
tween the management sectors, gaps in the fisheries legislation, scientific
research and insufficient expertise in the fisheries

Dwindling fish stocks exacerbate poverty among the fishing communities

Ethnic setbacks

The population in Cameroon is highly heterogeneous

ethnic diversity can potentially breakdown the economy of a country when
different fractions of country feel relegated to the background or largely
dominated by a particular tribe

Attitude and behaviour are key pillars of ethnicity that might act as a fridge
to development (see main text)

Stakeholder  par-
ticipation

Bringing together and harmonizing sectoral government agencies and dif-
ferent disciplines is the most daunting characteristic for a successful ICM
in Cameroon

Political challenges Lengthy bureauc-

racy and corruption

Fragmented institutions are setbacks to governance and management
The reluctance of civil servants in accessing their duty further complicates
and slows down coastal development

Paper decentraliza-
tion

Decision-making is the centred at the national level with little or no ability
actors at the decentralized administrative units to act without authorization
from the central government

Geophysical chal- Coastal erosion

lenges

Poor planning and control of settlements along the sea front has led to the
loss of beach and landscape aesthetics

Increase Sand and gravel mining, hotel and other infrastructure construc-
tion, human settlements, mangrove trees cutting due to increasing popula-
tion

Siltation and sedi-
mentation

Sedimentation is harmful to mangroves when portions of their roots be-
come submerged. Submerge roots reduces the ability of the aquatic vegeta-
tion to respire and thus prevent important physiological process.

(1992) supports Xue’s idea by stating that ICM imple-
mentation leads to improvement in coastal governance
via strategic planning, policy and management integra-
tion and interagency coordination.

Contrary to the above authors, the successes in imple-
menting integrated coastal management tallies on gov-
ernment’s effort. For instance in China, the entrusting
of more powers by the central government to local gov-
ernments to address environmental degradation, imple-
ment new environmental laws in the late 80s, paved the
way for the Xiamen ICM program (Ngoran, 2014).
Moreover, the opening up of the Chinese government to
key stakeholders (Global Environment Facility (GEF),
the United Nations Development Programme
(UNDP), International Maritime Organization (IMO),
Regional Programme for the Prevention and Man-
agement of Marine Pollution in the East Asian Seas
(MPP-EAS) and Programme on Partnerships in Envi-
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ronmental Management for the Seas of East Asia
(PEMSEA) can’t be left out. Likewise, the devolution
of power by the Philippine government to local gov-
ernments fostered increased stakeholders involvement
in the management of coastal resources and hence, the
success stories behind the Batangas Province ICM
(Ngoran, 2014).

Lessons from the aforementioned examples could be
adapter in order to bolster the uncoordinated and frag-
mented administrative system in Cameroon, especially
along the coastal milieu.

4.3. ICM and environmental protection

The burgeoning world's population is exerting increas-
ing pressure on coastal areas and there is need of a suit-
able management approach to arrest the ongoing situa-
tion. The integrated coastal management framework
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therefore stands as one of the best management ap-
proaches to curtail nefarious human activity in coastal
arecas. What makes ICM an outstanding management
program is the fact that it encompasses issues dealing
with environmental protection, economic and pressing
societal needs (Ngoran, 2014). For instance, Xiamen
Island before the implementation of ICM was vicinity
characterized with trending sewage disposal, the fecal
coliform count exceeded maximum accepted standards
in the Yuandang Lagoon and Maluan Bay; summarily,
Xiamen Island was experiencing a severe environ-
mental crisis (Peng ef al., 2011). Fortunately, there was
a paradigm shift in Xiamen’s environmental situation
when it finally assimilated ICM implementation in
1994. Nowadays, Xiamen due to its environmental
quality is a pivotal place not only for tourist from
within China, but from other parts world (Ngoran &
Xue, 2015). Due to the environmental standard in Xia-
men, it has been designated by governmental officials
and some renowned scholars as; National Sanctuary
City, National Garden City, China’s Outstanding Tour-
ist City, and one of the Top 10 Liveable Cities in China.

The achievements emblem in Xiamen ICM should
serve as an eye opener to decisions makers and politi-
cians in Cameroon to quickly embrace the ICM ap-
proach. With such a gear, the fast degrading coastal
stretch of Cameroon stands a chance of recovering.

4.4. The need to strengthen municipal participation
in environmental and resource management

The Douala city council and all subsidiary councils
within the coastal stretch (Buea, Limbe, Tiko etc.)
should be key players in integrated management of the
Cameroon estuary, whose role is not only limited to
improving the urban space and develop road networks.
Thus, they must put environmental considerations at the
fore, and integrate the principles of sustainable devel-
opment into their planning process, which is done in
concertation with other stakeholders, including com-
munities and governmental and non-governmental
agencies. Therefore, by balancing social, economic and
environmental activities, the Douala municipality will
pave the way to achieving environmentally sustainable
urban development and a sustainable community.

4.5. The need to realize the full potential of the
coastal ecosystem

From the foregone discussions, it is evident that the full
potential of the Cameroon coastline is currently not re-
alized, and has been compromised by poor management
and the quest for short term financial benefits. Coastal
ecosystems and their associated wetlands are important
centres for ecotourism due to their attractive landforms
and species diversity. Therefore, effective management
of the Cameroon coast through ICM has the potential to
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boost the tourism industry which is an important source
of Government revenue and an important employer of
the numerous unemployed or under-employed in
Douala. However, despite the fact that Douala has the
tourism potential, presently, the city is not on the list of
cities local and international tourists consider visiting.
Therefore, the Cameroonian authorities should evaluate
what they are currently losing, and consider what they
stand to gain by adopting integrated management.

Moreover, around the world, coastal areas have been
identified as some of the most agriculturally productive
systems. Much of the rice consumed around the World
is cultivated in the estuaries in Southeast Asia, for ex-
ample, in Vietnam, Cambodia, Thailand, Laos, China,
etc. These estuaries have similar climatic and environ-
mental characteristics as the Cameroon estuary, and in
most cases, more than twice as much people. Therefore,
rather than letting the uncontrolled colonization of wet-
lands for residential purposes go unabated, the munici-
pal authorities and policy makers in Cameroon should
consider utilizing some of these wetlands for rice culti-
vation by drawing from the experience of Asian na-
tions. The adverse environmental impacts of agriculture
in the fragile wetlands should however be taken into
cognizance, and effective measures out in place to
minimize such impacts while maximizing the benefits
derived from the activity. In order to do this, numerous
people must be displaced from what they currently con-
sider their homes, in the wetlands. Therefore, in order
not to create a social unrest, these wetland settlers
should be resettled in further from the coast where there
is abundant high ground covered with forest. In this
sense, coastal managers should consider steering the
growth and development of the city further inland in
order to reduce anthropogenic pressures on the estua-
rine environment.

It should be noted that rice is the most consumed staple
food and fish is the most consumed source of protein in
Cameroon. Therefore, the importation of these are a
major drain to the state treasury, further plunging Cam-
eroon into poverty, with the already over-stretched citi-
zens suffering from increasing costs of living. It is
therefore not surprising that the February 2008 general
unrest in the Country resulted from the skyrocketing
costs of these basic products, notably rice and fish. Rice
and fish rank high on the country’s list of imports.

4.6. The need for capacity building
coastal management

integrated

"Capacity building" is a central concept in Agenda 21
and in other United Nations Conference on Environ-
ment and Development (UNCED) agreements. As de-
fined by the UN Development Programme (UNDP) and
the UN Division of Law of the Sea (UNDOALOS) in
1994, "capacity-building encompasses human resource
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development, the development of organizations and en-
dorsing the emergence of an overall policy environment
favorable to the generation of suitable responses to
emerging needs" (UNDP/UNDOALOS, 1993). A less
formal delineation of capacity building in the context of
integrated coastal management might be; the design and
conduct of the range of activities essential to enhance
the capacity of institutions and the individuals that
comprise them to accept effective ICM programs. It
could be argued that the objective of capacity building
effort should be to create an environment wherein out-
side or external assistance is no longer needed, that is,
to have educational and training facilities in place that
will meet the needs for skilled ICM professionals in a
specific nation.

Perceived in this way, the goal would be to create the
capacity in-country (or on a regional basis) in universi-
ties and in training centers to produce people with the
necessary skills. The challenge, then, is to select the
range of skills required and to assist the in-country edu-
cational facility in gearing up to meet these newly iden-
tified needs. This usually means the design and design
of new courses, the production of training materials
(texts, notes, cases, etc.), and working with the faculty
and/or instructors that will be involved in conducting
the fresh programs (Cicin-Sain ef al., 1998).

Such capacity building however should be organized in
such a way as to include already established policy-
makers, scientists, and scholars, as well as young stu-
dents, who should be trained at the very base on multi-
disciplinary skills and the art of working successfully
with multiple stakeholders a common sustainable de-
velopment objective.

Cameroon can also draw inspiration from the major im-
plementation actions inherent to ICM and their
achievements, based on specific examples in South East
Asia.

5. Conclusion

In this research article, we have expatiated on the fac-
tors constraining the implementation of ICM and hence
the attainment of sustainable development in Camer-
oon. Moreover, relevant points have been advanced to
buttress the gaps in coastal management as punctuated
by sectoral management. There is a need for Cameroon
to change from the current development approach. That
is, a paradigm shift from the sectoral GDP-centred to an
environmental/society-focused approach, while adopt-
ing integrated management for the sustainable man-
agement of coastal resources. In order to attend a desir-
able degree of sustainability within Cameroon’s coast-
line, real implementation of ICM can only be achieved
if sectoral lines are effectively minimized through the
enforcement of the decentralization process as stipu-
lated in to Article 55 et seq of the Constitution.
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ABSTRACT

This paper describes and evaluates the governance of sustainable development applied to the territory within the strategic, in-
tegrated, participatory management of the Bocaina Project (the Observatory of Sustainable and Healthy Territories — OSHT),
highlighting the mechanisms and tools that allowed the Agenda of Sustainable and Healthy Territories to be implemented terri-
torially. The paper discusses and further develops governance strategies and practices implemented in the territory through the
characterization, analysis, monitoring and evaluation of sustainable and healthy experiences — based on the Bocaina Project /
OSHT, an actual experience currently being implemented at the Mosaico Bocaina (in the municipalities of Angra dos Reis,
Paraty and Ubatuba, the latter at the state of Sdo Paulo and the previous two at the state of Rio de Janeiro, Brazil — in a coastal
zone providing coastal area ecosystem services), where traditional communities of three ethnic groups (Indigenous, Quilom-
bola and Caicara) live. The Evaluation of the Effectiveness of Territorialized Strategies for Sustainable Development showed
that the implementation of the Project brought about more integration and the adoption of values (equity, sustainability and
autonomy) and parameters (diversity, vulnerability, integrality, ecology of knowledge, territorialization, intersectorality, par-
ticipation and empowerment) which, in turn, raised the standard of environmental governance and local sustainability.

Keywords: Mosaico Bocaina, Traditional Communities, Governance, Sustainable and Healthy Territories, Effectiveness
Evaluation.

RESUMO
Governanga para a promog¢do de territorios sustentaveis e saudaveis: a experiéncia da Bocaina, Brasil

Este artigo descreve e analisa o processo de governanga em desenvolvimento sustentavel aplicado ao territorio, no contexto
da gestdo estratégica, integrada e participativa, do Projeto Bocaina / Observatorio de Territorios Sustentaveis e Saudaveis da
Bocaina (OTSS), destacando os mecanismos e ferramentas para implementar territorialmente a Agenda Territorios Sus-
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tentaveis e Saudaveis, por meio da caracteriza¢do, andlise, monitoramento e avaliagdo desta experiéncia, em andamento nos
municipios de Angra dos Reis e Paraty, no litoral do Estado do Rio de Janeiro, e municipio de Ubatuba, no litoral do Estado
de Sdo Paulo, Brasil, onde vivem comunidades tradicionais de trés etnias: indigena, quilombola e caicara. Da aplicagdo da
Matriz de Andlise de Efetividade de Estratégias Territorializadas de Desenvolvimento Sustentdvel constatou-se que ha evi-
déncias de integragdo e apropriacdo das dimensdes (equidade, sustentabilidade e autonomia) e dos parametros (diversidade,
vulnerabilidade, integralidade, ecologia de saberes, territorializagdo, intersetorialidade, participag¢do e empoderamento), com
impacto positivo para a governang¢a ambiental e sustentabilidade local.

Palavras-Chave: Mosaico Bocaina, Comunidades Tradicionais, Governanca, Territorios Sustentaveis e Saudaveis, Avaliagcdo

de Efetividade

1. Introduction
1.1 Governance and Sustainable Development

In the last 50 years, ecosystems suffered quicker and
more intense changes than in any other period in human
history. This has led to considerable loss of biodiversity
and, consequently, ecological imbalance. Loosing bio-
diversity may affect the dynamics of and how ecosys-
tems work, as well as cause diseases to emerge (Kee-
sing et al., 2010) and interfere with the provision of
ecosystem services (Cardinale et al., 2012). The rela-
tionship between human beings and the environment
has, throughout time, determined the impact of diseases
on humanity, as well as the health of the environment.
If the eradication of poverty and hunger is not only a
global challenge, but also an indispensable prerequisite
for sustainable development, strategies for addressing
socioenvironmental determinants are, therefore, neces-
sary for all social groups to be economically productive,
healthy and sustainable. This implies a model of gov-
ernance that sees society and the environment non dual-
istically, which can be achieve by including various
agents (governmental and non-governmental) in the
planning process, thus broadening the scope of social
participation in the decision-making process (Gallo and
Setti, 2012).

The idea of "governance" has been developed through a
continuous and complex process that produced an array
of approaches that vary depending on ideology or the
scope in question (see SI-I).

Governance for sustainable development understands
the deliberative practice, in the perspective of what is
fair, and development as processes through which free-
doms and both individual and collective capacities are
expanded, which means that it should be structured and
operate to promote autonomy, equity and socioenvi-
ronmental justice. For that, governance should mobilize
the intersectoral government policies that include
shared goals and joint planning, in the national and
global spheres, via negotiations within governments and
the participation of different segments of the civil soci-
ety (Buss et al., 2014). Participation must stimulate plu-
ralism and promote people's autonomy, which can make
choices free from embarrassment and in conditions of
respect and equality (Habermas, 1997).
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The challenge of intersectorality has to be overcome at
the level of State institutions (whether these are central,
state or municipal), which not only have been created
and developed with a sectoral rationale, but also are un-
prepared to share decision-making power and are domi-
nated by the urgencies of short political cycles (Bogus
& Westphal, 2007; Fernandez & Mendes, 2007;
Schmidt & Guerra, 2010).

For better results, the structure and operation of the
global and national governance of sustainable develop-
ment — as well as the internal and specific governances
of the health and environment sectors and of segments
of the civil society that relate primarily with each of
these government segments — must be evaluated in the
light of sustainable development, of the environment
and of health (Buss ef al., 2012).

1.2 Local Governance and Traditional Communities
/ Social Movement

Territorial development assumes the organized partici-
pation of social actors in the decision-making process.
In the context of traditional communities, the goal is to
contribute to an equitable model of development that
includes the protection of the environment and natural
resources, the promotion of economic growth and the
improvement of the quality of life of the populations.

The protagonism of social movements opens more
space for participation, changes norms, rules and habits
with their organization and struggle, but, when evalu-
ated at the light of their contribution for localized proc-
esses of productive transformation, of their capacity to
lead the development of new conditions in the realms of
the economy, education, culture and health, results are
not as uplifting (Bebbington et al., 2008). Therefore, it
is fundamental to train social movements to carry out
institutional actions at the level of the territory by
strengthening their governance capacity (see SI-1I).

1.3 Sustainable and Healthy Territories

The complexity of problems affecting and determining
the health of the population is a challenge for public
health, given that health is not limited to biology (that
is, the absence of disease) and includes social and po-
litical aspects, life styles, culture, the environment and
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the economy. The goal is a type of development that is
environmentally sustainable as to the access and use of
natural resources and the preservation of biodiversity;
socially sustainable concerning the reduction of poverty
and social inequalities, promoting justice and equity;
culturally sustainable as to the conservation of its sys-
tem of values, practices and symbols of identity; and
politically sustainable for strengthening democracy and
assuring the access and the participation of all in deci-
sions regarding the public order (Guimaraes, 2001).
Sustainable development and health promotion pro-
grams seek to respond, in the field of public health, to
the global trend of integrating sectors and knowledge
areas, promoting social participation applied to specific
territories, as well as building autonomy, equity and
sustainability. This assumes not only opening the issue
for discussion and negotiating the convergence of inter-
ests, but also all sectors sharing planning and evalua-
tion. This way, an active conversation between different
forms of knowledge, disciplines and practices needs to
be assured, a model of participatory governance capable
of developing not only a hierarchy of priorities based on
the needs of the territory, but also technopolitical solu-
tions based on the ecology of knowledge, in a strate-
gic/situational and communicative management process
(Gallo & Setti, 2014). Because of their complexity,
strategies like that are applicable to social settings, de-
manding approaches that triangulate methodologies,
that implement situational and strategic analyses, that
design actions for social transformation and incorporate
participatory evaluation as an effort that always feeds
back into action (Matus, 1993; Ribeiro et al., 2002;
Gallo & Setti, 2012).

This study aims to evaluate the effectiveness of Bocaina
Project / OSHT, which is being implemented at the Mo-
saico Bocaina, an area in the municipalities of Angra
dos Reis and Paraty (in the state of Rio de Janeiro) and
the municipality of Ubatuba (in the State of Sao Paulo),
Brazil, in the context of traditional communities living
in this coastal zone and in most cases interacting with
this coastal area ecosystem services in a governance for
sustainable development perspective and integration.

2. Study area
2.1 South America

The governance of environmental health in South
America has been pointing at human rights and envi-
ronmental justice as ethical values and pillars, linking
them to global public goods and human security.

2.2 Brazil - Southeast Region - Rio de Janeiro and
Sao Paulo

Currently, the Southeast of Brazil has been going
through a water crisis caused by factors such as: a large
population; a growing demand for water, especially in
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industries; environmental degradation of water sources;
disorderly urban expansion; waste during distribution; a
lack of involvement of the population and a lack of po-
litical will, which shows it is not simply a problem of
low levels of rainfall, but, essentially, a lack of ade-
quate governance to face its determinants (Machado,

2014). Water governance includes a theory and practice
that seek to establish a dialogue between different so-
cial actors toward solutions that respond to the needs of
the territory.

2.3 The Mosaico Bocaina Region

The studied area — the Mosaico Bocaina — is pro-
tected and located in the coast of Rio de Janeiro and
Sao Paulo states, in the Southeast region of Brazil (Fig-
ure 1 in SI-III).

The Mosaico Bocaina is composed of a set of conserva-
tion units in the federal, state and municipal levels and
their respective buffer, with around 216 thousand acres
of forests under special conditions of management and
legal protection, it includes 59 traditional communities
in three segments, 44 of them Caicara (most are tradi-
tional artisanal fishermen), 7 Indigenous and 8 Quilom-
bola, as well as their buffer zones.

Large construction projects caused social and economic
changes in the region, among which: the construction of
the Rio-Santos Highway (BR-101), port terminal and of
the Angra dos Reis nuclear power plants, which intensi-
fied the urbanization of the coast and caused tourism to
be the main economic activity of the region rather than
artisanal fishing (Mattoso & Moraes, 2006).

The use and occupation of the territory occurred both
via disorderly growth with a large environmental im-
pact — like the clearing and landfilling of mangrove
areas for the construction of homes — and the preserva-
tion of areas in which occupation is restricted and moni-
tored by environmental agencies. Real estate specula-
tion and predatory tourism, among other factors,
threaten the way of life and the permanence of tradi-
tional communities in their territories.

In this context, the Oswaldo Cruz Foundation (Fiocruz)
has been developing, since 2009, a set of strategies
through the Bocaina Project (see SI-IV Bocaina Project
/ Observatory of Sustainable and Healthy Territories of
Bocaina — OSHT), in partnership with the Forum of
Traditional Communities (FTC). This is an action re-
search project whose goal is contributing to the promo-
tion of a better quality of life, focusing on reducing ine-
qualities and promoting autonomy and sustainability
through collective development and the implementation
of a local strategic agenda — Healthy Community —,
that is integrated to the agenda of traditional communi-
ties, focused on community-based tourism and the pro-
motion of solidarity economy (Gallo & Setti, 2012).
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3. Traditional communities

In Brazil, the idea of traditional communities emerged
in the context of the creation of protected areas refe-
ring to communities that originally lived in these areas,
since they maintained centuries-old aspects of their cul-
ture and still practiced subsistence agriculture or fishing
(Santos, 2003) (see SI-V).

Indigenous peoples are traditional populations that set-
tled in Brazil around eleven or twelve thousand years
ago, with an estimated population of between two and
five million individuals when the European colonizers
arrived, in 1,400 ethnic groups, suffering a strong re-
duction in numbers: around 600,000 individuals in 225
ethnic groups today (Kayser, 2010).

The Quilombolas are black slave descendants that set-
tled in public land and conserved their cultural traces
until today. They originated mainly by runaway slaves
occupying free — generally isolated — land, but also
obtained via conquest, inheritance, donation or in pay-
ment for services provided to the State or by the simple
permanence on the land (Giddens, 2010).

The Caigara are non Indigenous traditional peoples, the
product of intense miscegenation between colonizers,
the native Indigenous populations and slaves, who de-
veloped specific life styles that depend on natural cy-
cles, the knowledge of biological cycles and natural re-
sources, technologies, symbols and myths (Diegues,
1999). Most are traditional artisanal fishermen.

4. Methods

Action research (Thiollent, 2006; Toledo et al., 2014)
was used to generate contextualized understandings on
the phenomena studied and implement structural and
structuring actions in the fields of health promotion an
socioenvironmental sustainability with the goal of
strengthening the life styles of traditional communities,
stimulating the sustainable use of the territory and ex-
panding the access of these communities to goods and
services.

Accordingly to Thiollent (2006), action research ev-
olves participation and planed action by interveners
(people and social groups) within the problem under
observation.

In the processes should be valorised the acquired know-
ledge by the intervenient being able to produce new
knowledge and to participate in the decision making
(empowerment).

Both an ecosystemic (Freitas, 2005; OPAS, 2009; Gallo
& Setti, 2012) and a communicative approach of the
strategic/situational planning (Matus, 1993; Gallo,
2009) were adopted to facilitate the permanent agree-
ment between the various agents involved, to create op-
portunities for dialogue, participation, learning and
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networking, with the goals of creating solutions that
promote autonomy and socioenvironmental justice.

The literature was searched, documents were analyzed,
and methods such as participant observation and focal
groups with a previously-structured script were applied
to representatives of traditional communities. Thus, a
conversation was established through methodologies
and tools that facilitate the collective development of
the project, focusing on collective register and visuali-
zation and consensus building techniques.

The participant observation emerges from the need of
the researcher to become an integrated member of the
social group under research and being able to under-
stand practices, attributed means, beliefs and values.
The observational data was register din a field book
diary.

The focal group methodological technique was realized
in the “Quilombo do Campinho da Independéncia”,
Paraty, Rio de Janeiro, on the 27th April 2015. It takes
90 minutes and the moderator managed the questions
and discussion dynamics and focus. The group
integrated the representatives from the traditional
communities (same age interval and social valorisation
within the group from traditional communities
representatives was tried). The meeting was recorded.

The focal group was carried out with the goal of identi-
fying ideas and collecting beliefs, perceptions, expecta-
tions, motivations and needs of traditional communities
regarding the Bocaina Project / OSHT and included the
participation of 06 (six) people — 02 (two) of them
Caigara, 04 (four) of them Quilombola and no Indige-
nous persons. The interviews with the focal group were
transcribed literally and the transcription was analyzed
concerning sustainability, equity, autonomy, evalua-
tional parameters and a few indexes/variables estab-
lished at the Matrix for the Analysis of the Effective-
ness of Territorialized Sustainable Development Strate-
gies (Table 1 in SI-VI).

The chosen conceptual framework includes, as structur-
ing elements of sustainable development, the promotion
of equity, autonomy and sustainability, which, in turn,
are split into parameters that allow the analysis of the
consistency and the coherence of projects as to their de-
velopment, implementation and generation of evidence
of effectiveness (Gallo & Setti, 2012). The theoreti-
cal/methodological process that led to the development
of an approach that integrated the principles and catego-
ries of sustainable development and health promotion
produced a tool to evaluate the effectiveness of territo-
rialized agendas.

Issues and categories were triangulated/collated with
secondary information. Data collected in the focal
group are in line with the theoretical/methodological
framework and will be introduced below.
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5. Results and discussion

The results here introduced and discussed follow an
analytic structure stemming from the established me-
todology (see Table 1 in the SI-VI) and portray the data
obtained via literature search, participant observation
and focal groups with representatives of traditional
communities.

5.1 Equity
5.1.1 Diversity

Cultural diversity is a striking aspect of the territory at
hand, the result of a historic/social process. Multicultur-
alism is observed in material and immaterial goods, in-
cluding cultural events, modes of creating, doing and
living, as well as artistic and technological creations of
traditional communities.

Representativeness of ethnic groups

One of the challenges and a central pivot of the interests
and needs pointed out by participants has to do with the
representativeness of the three ethnic groups (Indige-
nous, Quilombola and Caigara) in the implementation
of the project.

(...) the project has the very encompassing goal of
supporting the forum of traditional communities,
which is not that easy, as you can imagine, since there
are various groups (Extracted from the Focal Group
on Traditional Communities, in 2015).

The low level of participation of the Indigenous group
in the implementation of the Bocaina Project / OSHT
— when compared to the Quilombolas and Caigaras —
was diagnosed through participant observation which
evinces the need to consider the specificities of this
group in the intercultural context. A difficulty in com-
municating and understanding Portuguese was identi-
fied among Indigenous groups whose main language is
Guarani. The transportation to where the meetings was
also identified as a problem spot for the participation of
Indigenous groups. However, these hypotheses are suf-
ficient to understand the phenomenon and assure the
active participation of Indigenous groups in the imple-
mentation of the project. They should be further inves-
tigated in a specific research project.

Valorization of the culture of different ethnic groups

Throughout history, culture — understood as the dy-
namic means of living, creating and doing of a group —
was marked by the struggle between different ethnic
groups, by the determination of their goals and values,
which suggests a rupture of social and cultural repro-
duction via alternative practices and resistance (Giroux,
1995). Cultural diversity was identified as a legacy in
the speech of a representative of traditional communi-
ties in the focal group.
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(...) we are the heirs to a story, a legacy, so continu-
ing that legacy is a great honor for us (Extracted from
the Focal Group on Traditional Communities, in
2015).

Representativeness and valorization of their culture are
structural for the resilience of traditional communities
and for ensuring their space in society, which is crucial
for any participatory process of governance that seeks
to promote autonomy, equity and socioenvironmental
justice.

5.1.2 Vulnerability

Vulnerability is also an issue in the territory, a product
of a historic/social process and of the dimension of eq-
uity as a collective effort toward facing avoidable, un-
just and unnecessary inequalities. Inequities produce a
negative impact in the health of traditional communities
through increased exposure to generational risk, the non
recognition of their fundamental rights, and restricted
access to social goods and services.

Conquering and preserving territory

One of most important issues regarding the interests
and needs identified by the participants of this study has
to do with maintaining their ways of life and preserving
their culture.

(...) considering that this is a conservation area, that
mass tourism has been arriving at our communities,
and that we continue there with our culture and lead-
ing our ways of life, for me, it's resistance (Extracted
from the Focal Group on Traditional Communities, in
2015).

The argument is that, in order for Bocaina to have sus-
tainable and healthy territories, the implementation of a
project for the valorization of multicultural and partici-
patory citizenry, ensuring the access to land as a pre-
requisite for the survival of traditional communities, is
necessary.

(...) this project goes way beyond what is written there
(...) regarding the ways of life because it was created
with that goal in mind, the goal of, first of all, ensur-
ing our territory and increasingly valorizing our cul-
ture (Extracted from the Focal Group on Traditional
Communities, in 2015).

Social exclusion and the impact on self esteem

Inequality generates poverty and social exclusion, caus-
ing a negative impact on the living and health condi-
tions of the population and expanding inequities related
to social determinants: violence, precarious access to
health services and education (Buss ef al., 2014), ethnic
discrimination, among others. Such relationship can be
observed in the focal group, in the speech of representa-
tives of traditional communities, who mentioned the
negative impact generated on collective health.
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(...) no one can take knowledge away from you, but
they are able to undermine that, so there are several
generations of people with a series if problems that,
then, affect their health, lower their self esteem, which
brings insecurity, stress, depression. All of that is the
product of a person that is not healthy, of the insecuri-
ties that they planted in their minds: "you are no one,
you are stupid” (...), to a point that even they repeat
it: "I am stupid, I can't learn anything and there's no
way around that" (Extracted from the Focal Group on
Traditional Communities, in 2015).

(...) prejudiced people may look at Indigenous com-
munities and say: "that people is horrible, their
houses are horrible, that people is nothing," but that
people is everything, it is more than any other people
(Extracted from the Focal Group on Traditional
Communities, in 2015).

In this context, the vulnerability that traditional com-
munities are usually assumed to have — understood as
the exposure to different risks (economic, cultural, so-
cial) — poses challenges that are caused by exclusion
and social inequality. This has a negative impact in the
living and health conditions of traditional communities,
which indicates the need to establish a model of gov-
ernance that addresses the social determinants of health.

5.1.3. Integrality

Integrality has become essential for healthcare practices
that consider the multidimensionality of subjects. The
goal is to meet the needs of individuals and population
groups in an expanded perspective. In this context,
healthcare actions include dialogue, listening, shelter-
ing, generating bonds, providing access, and being ac-
countable with a formal and political quality (Gonzalez
& Almeida, 2010).

Generational integrality

Generational integrality, in the context of the Bocaina
Project / OSHT, is understood both in terms of assuring
human rights and promoting intergenerational equity.
This implies assuring social, cultural, collective and dif-
fuse rights, but also rights related to communication,
the development of peoples, freedom, democracy, in-
formation and pluralism (Lafer, 1998). It also implies a
commitment to future generations regarding the quality
of the environment, the valorization and preservation of
ethnocultural diversity and the equitable access to re-
sources, goods and services (Weiss, 1992). In that
sense, the idea of integrality was observed in the
speeches of representatives of traditional communities,
in the focal group.

(...) as human beings, we are always fighting a battle.

A battle to grow, to change, and then to aggregate all

these values (...) so, at the right moment, we can pass
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it them on (Extracted from the Focal Group on Tradi-
tional Communities, in 2015).

The project, in sum, needs to aim at the future of the
children. The tourism that we have; is that what we
want? Is that the education that we want, that only
trains youths for the job market? (Extracted from the
Focal Group on Traditional Communities, in 2015).

Establishing a bond with the territory and between
actors

The bond and identification with the land increase the
efficacy of actions and stimulates autonomy and citi-
zenry, promoting participation in the identification of
the needs of the territory (Campos, 1997). Voluntary
social participation, in turn, strengthens minorities in
conflicts of interest and in the power relations that are
inherent to society (Tavares, 2014). Therefore, the Bo-
caina Project / OSHT established that strengthening tra-
ditional communities was identified in the speech of
their representatives in the focal group.

Strengthening not only the local communities, but the
surrounding communities. Not only the surrounding
ones, but all of them in the region, which used to hap-
pen in the past. With this project, we also brought
back sociability, which happened in the past (Ex-
tracted from the Focal Group on Traditional Commu-
nities, in 2015).

(...) we are very happy to be part of a traditional
community and to have you as partners, you know? I
say it from the heart. They are our friends. So if we
get it wrong, everybody gets it wrong. If we get it
right, we will all get it right, because it is something
we can get right or wrong (Extracted from the Focal
Group on Traditional Communities, in 2015).

The knowledge and the acceptance of their culture and
the opportunity to learn about other cultures are requi-
sites for people to feel capable of voluntarily participat-
ing in processes of social interaction (Tavares, 2014).
The feeling of belonging to a traditional community and
their valorization was pointed out in the speech of one
of its representatives in the focal group.

(...) a strong people, a happy people (...) belonging to
this ethnic group that not only built this region, but
the whole country (Extracted from the Focal Group on
Traditional Communities, in 2015)

In this context, the specific needs of certain groups (re-
garding ethnicity, gender, age, etc.) concerning their
exposure to additional risks should be considered ac-
cording to their level of social vulnerability (Tavares,
2014).

Equity is one of the pillars of territorialized agendas of
sustainable development and health and very important
for the promotion of a fairer society that is more equita-
ble in the distribution of income, of the access to goods
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and services, in the use of resources and in fulfilling
human rights, intervening in its parameters of vulner-
ability, integrality and cultural diversity.

5.2 Sustainability
5.2.1. Ecology of knowledge

The ecology of knowledge recognizes the plurality of
heterogeneous knowledges (modern science being one
of them), which interact with one another sustainably
and dynamically without compromising their auton-
omy. There are various different forms of knowing
about matter, society, the life and the spirit, etc., but
also many other ideas an criteria about what counts as
knowledge (Santos, 2007).

Mechanisms of producing knowledge

Knowledge is historical and socially produced. With
knowledge, the world can be understood and trans-
formed. Actions are always intentional and aim either to
liberation or oppression. Knowledge is liberational
when it includes the needs and desires of all people in-
volved in the process (Freire, 2004; Luckesi, 2012).
Therefore, the Bocaina Project / OSHT sought to in-
volve the different social actors in the territory, espe-
cially traditional communities so that, based on a dia-
logue between different forms of knowledge and differ-
ent practices and on the relationships they develop
among themselves and with the environment in which
they live, their needs can be understood and their ac-
tions can acquire meaning. This mechanism of knowl-
edge generation was identified in the speech of repre-
sentatives of traditional communities, in the focal
group.
(...) it is a big community. Actually, it even sustains
our counter hegemony, (...) it sustains our ideal of
society, it helps us think and reflect on how we debate,
how we should debate and where we want to get (...)
it will leave a legacy, even the things we were not able
to accomplish (Extracted from the Focal Group on
Traditional Communities, in 2015).
(...) a project of ecological sanitation. It is a new way
of thinking on a new model of society; a new model
that speaks of health when talking about ecological
sanitation. (Extracted from the Focal Group on Tradi-
tional Communities, in 2015).
Although it recognizes the positive results of empower-
ing the social movement, this study observed the non
involvement of the local government in the beginning
of the implementation of the project.
In this context, the strategies of the agenda of sustain-
able and healthy territories aim at promoting the health
of the population and stimulating the local government
to develop a new form of governing based on intersec-
toral actions and the assurance of equity and social par-
ticipation, introduced in the Intersectorality section.
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Valorization of popular / traditional / native knowl-
edge

Traditional knowledge is a relevant, contemporary is-
sue, addressed, at the international level, by multilateral
organization which have different perspectives on the
protection of traditional knowledge, which makes it
hard for an international norm that meets different in-
terests to be implemented (Zanirato & Ribeiro, 2007).
However, the Convention on Biological Diversity
(CBD) recognized that many biological resources de-
pend on local communities and populations with a tra-
ditional lifestyle (ONU, 2000), which was highlighted
by a representative of traditional communities in the
focal group.

(...) traditional communities have this defense, this
thing with nature, this sensibility (Extracted from the
Focal Group on Traditional Communities, in 2015).

Traditional knowledge — understood as traditions, be-
liefs, practices and customs transmitted from parents to
their children in traditional communities that live in di-
rect contact with nature — is a cumulative, informal,
long-term process that constitutes a shared heritage of
that social group (Zanirato & Ribeiro, 2007). The tradi-
tional knowledge and practices regarding healthcare
were mentioned, in the focal group by a representative
of traditional communities, who highlighted the inter-
ference of conventional medicine in their traditional
lifestyles.
(...) it is a lot of work to bring back natural medicine
today. It is a big problem; it isn't easy. Even though
we talk to the people, they stop using the herbs and go
to the doctor, to a point that the doctor tells them that
they didn't have to go there for that (Extracted from
the Focal Group on Traditional Communities, in
2015).

The Ecology of Knowledge integrates technical, scien-
tific and traditional knowledge — consequently, both
universities and social movements — in search of inno-
vative solutions that promote a fairer and more egalitar-
ian society. In this sense, the methodological design of
the partnership of the project (see the Methodology sec-
tion) makes the exchange of experiences and the trans-
fer of technology and knowledge possible, as well as
promotes greater political and institutional support.

5.2.2. Territorialization

Territorialization is a social product with economic, po-
litical and cultural aspects. Therefore, territorialization
assumes different configurations depending on the
needs and the model of management of the territory.

Needs and priorities of the territory

Regarding the access to goods produced by the society,
the understanding of the territory includes prioritizing
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the valorization of the local culture, which will keep
future generations in activities that are inherent to each
community. In this context, representatives of the tradi-
tional communities mentioned issues regarding their
life styles, a question that is being developed at the Bo-
caina Project / OSHT.

(...) community-based tourism is stimulating the peo-
ple in communities to continue living and working in
their own communities (Extracted from the Focal
Group on Traditional Communities, in 2015).

(...) strengthening culture (...) as a cross-cutting is-
sue (...) agroecology (...) a differentiated education
(Extracted from the Focal Group on Traditional
Communities, in 2015).

Despite recognizing the cultural diversity in the region,
the local educational system does not incentivize tradi-
tional practices, as highlighted by a representative of
traditional communities, in the focal group.
(...) the issue of education (...) we have to do some-
thing about it because we had a meeting with students
and things are impossible and sad. All they talk about
is their cell phones, their TVs. They never speak about
their rows, their canoes, the fish (...) canoeing (...) it
has potential (...) we want to implement in the com-
munity (Extracted from the Focal Group on Tradi-
tional Communities, in 2015).

Shared management, co-management

The coordination of institutional and social actors to
establish priorities and collectively decide on solutions
was observed by traditional communities, in the focal
group.
(...) when the project got here (...) it had nothing (...)
it took some time to get to practice, from the meetings
to the execution (...) This is what is cool about the
project: it has been listening a lot to the community
and even redesigning what we thought was wrong
(Extracted from the Focal Group on Traditional
Communities, in 2015).

Moreover, the shared responsibility as to the planning,
the programming, the coordination and the execution of
actions were also pointed out.

(...) the forum has a series of projects, and all of
them are embraced. This is very interesting to see, be-
cause they could say something like: "no, now we are
only talking about sanitation,"” which would be reduc-
tionist (...) and we would accept it because we know
that it is big, but that is not the case, their attitude is
always very receptive. That was the case with differ-
entiated education. We made suggestions, we under-
stood the process, and there it is (Extracted from the
Focal Group on Traditional Communities, in 2015).

In this context, to promote sustainable and healthy terri-
tories, it is necessary to incentivize a model of govern-
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ance that addresses the social determinants related to
ethnicity, promote social cohesion, strengthen tradi-
tional communities and valorizes culture.

5.2.3. Intersectorality

Through intersectorality, different forms of knowledge
are coordinated and common goals are shared, which
facilitates the implementation of public policies.
Meanwhile, new problems and challenges linked to the
fragmentation and the coordination of public policies
emerge, especially when considering the sectoral cul-
ture that still prevails in the public administration
(Gallo & Setti, 2014).

Converging agendas

Representatives of traditional communities understand
intersectorality as related to the integration, of sectors
and agendas not only among themselves, but with soci-
ety, although the implementation of intersectorality had
not been noticed in practice, as highlighted by a repre-
sentative of the traditional communities in the focal
group.
(...) one project will have to dialogue with the other,
and with the other, and with the other (...) There are
different proposals and activities for differentiated
education, for agroecology, for community-based
tourism, for the project itself (...) How do we con-
verge all that? (Extracted from the Focal Group on
Traditional Communities, in 2015).

Inter-scale integration

They also referred to intersectorality as a good strategy
toward strengthening traditional communities to solve
their own problems and facilitating the implementation
of public policies, which makes it possible for inter-
scale actions to be promoted (Gallo & Setti, 2014).

I think we are very experienced as to that. Through
this project, we can keep progressing; until, one day,
this policy is discussed at someone's office in Brasilia
(Extracted from the Focal Group on Traditional
Communities, in 2015).

Integrating stakeholders

Regarding that experience, they pointed out the chal-
lenge to involve the public sector so that intersectoral
actions that promote equity could be implemented.

The public sphere has to be stimulated, and that is
what we are doing when we launch a campaign. The
goal is to stimulate them; we want this or that, but we
also want you to do your duty, to incentivize the im-
plementation of policies (Extracted from the Focal
Group on Traditional Communities, in 2015).

The low levels of participation of traditional communi-
ties in the decision-making process regarding issues that



Journal of Integrated Coastal Zone Management / Revista de Gestdo Costeira Integrada, 16(1):57-69 (2016)

affect them and have to do with the future of the mu-
nicipality should be highlighted.

Therefore, the coordination between the Forum of Tra-
ditional Communities and the municipal governments
of Angra dos Reis, Paraty and Ubatuba was promoted
toward the development of a Regional Solidarity Econ-
omy Plan. The Angra, Paraty and Ubatuba Regional In-
tegration Center (RIC) was then created to carry out co-
ordinated actions related to solidarity economy and sus-
tainable development in the region. The process was
benefited from the political alignment between the three
municipal governments and the federal government,
although it still has problems in its administration,
which makes its implementation still a challenge.

Idea / Holistic approach

Under the perspective of sustainable and health territo-
ries, health was understood by the participants of the
focal group as a multidimensional phenomenon that in-
volves physical, mental, social and spiritual aspects that
are constantly affected by biogenetic, environmental,
socioeconomic, political and cultural aspects, all of
which are interdependent.

(...) health is a very wide field. There's mental health,
spiritual health, all of them converging for human be-
ings and communities to be well. It is not just a matter
of giving someone medication for them to be fine.
That is not the case. I believe that giving medication is
a last resort, when there is nothing else to do. That's
what medication is for. Before that, there are things
that we can do to make that community healthy and
not need the medication in the first place. (Extracted
from the Focal Group on Traditional Communities, in
2015).

(...) society teaches us that we need to have a doctor
(...) to give us medicine, but we have prevention, we
have health promotion, and it is not just about health,
it is leisure too, which means things work together
(Extracted from the Focal Group on Traditional
Communities, in 2015).

Intersectorality was observed by traditional communi-
ties in the coordination of different forms of knowledge
and experiences for the planning, execution and evalua-
tion of actions carried out to promote sustainable and
healthy development.

(...) when I joined the project, I thought it was just for
sanitation and that it would be over afterwards (...)
but that was not the case. I was able to get deeper into
it and realize that sanitation has to do with tourism,
with community-based tourism, with education, that
education has to do with sanitation, (...) and that the
community is empowered by that. Today, I can see we
progressed a lot (Extracted from the Focal Group on
Traditional Communities, 2015).
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Tackling challenges in an integrated manner implies
promoting horizontal power relations in the decision-
making. In this context, in order to implement healthy
and sustainable public policies, intersectorality is neces-
sary for governance (Gallo & Setti, 2014).

Sustainability seeks to assure that processes last long
and remain strong. Therefore, participation in the plan-
ning and management is a prerequisite for local govern-
ance; a process guided by intersectoral action, which
coordinates different forms of knowledge and shares
common goals.

5.3 Autonomy
5.3.1 Social Participation

The active participation of communities is crucial for
the governance for sustainable development. It develops
their ability to meet their immediate needs, identifies
and incentivizes their local vocations and systematically
evaluates the promotion of sustainable and healthy terri-
tories.

Capacity for intervention

Management models that consider the implementation
of healthy public policies strengthen community actions
and the development of personal abilities (Westphal et
al., 2013; Gallo & Setti, 2012). The effective participa-
tion of traditional communities in the development of
the Project was observed in the speech of their repre-
sentatives, in the focal group.

(...) have been giving us the privilege of contributing
to this development. The project has great respect for
this population. In the past, there were actions, but
they were imposed. Now we have the perspective of
strengthening our identities even further in this proc-
ess (Extracted from the Focal Group on Traditional
Communities, in 2015).

The challenge of overcoming the culture of non partici-
pation in Brazil — which makes it harder for the civil
society to participate in the discussion of local problems
and in the search for possible solutions (Gohn, 2004) —
was identified by the representatives of traditional
communities.

(...) we still have trouble bringing people in the com-
munities to the forum. Therefore, activities are often
concentrated in the people that are here every day
(Extracted from the Focal Group on Traditional
Communities, in 2015).

The effectiveness participation of traditional communi-
ties was seen in the performance of the protagonist role.
The use of methodologies that are guided by participa-
tion seems to instill a need to change the reality of
communities day by day, which is observed in the need
to involve youths in the process.
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(...) increasingly protagonists of the process, and not
merely a target public, and that is nice because it re-
veals our identity more and more (Extracted from the
Focal Group on Traditional Communities, in2015).

(...) the forum has great work to do in that matter.
How to bring more people in and how to involve (...)
youths? (Extracted from the Focal Group on Tradi-
tional Communities, in 2015).

In this context, social participation and new manage-
ment structures are pivotal for local governance proc-
esses that promote sustainable development, that are
based on cultural and social diversity, that consider so-
cial movements in advancing citizenry, that expand the
political space, that change dominant practices and in-
clude new social actors.

5.3.2 Empowerment

Empowerment strategies stimulate effective participa-
tion, ensuring autonomy in the decision-making process
and strengthening social movements through a prob-
lem-based approach.

Ability to formulate

Empowerment allows people to take control over their
lives. At the level of the individual, it relates to the de-
velopment of personal abilities, like the ability to de-
velop critical thinking on problems and of implement-
ing self-care and autonomy (Setti & Bogus, 2010),
which were highlighted by representatives of traditional
communities in the focal group.

(...) now we have the conditions to rethink and recre-
ate ourselves (after all, that what human life is about)
(Extracted from the Focal Group on Traditional
Communities, in 2015).

(...) I have learned a lot and become more autono-
mous (Extracted from the Focal Group on Traditional
Communities, in 2015).

(...) the project has been listening to these popula-
tions. It is great to know that we have the privilege of
being able to develop this model in Brazil, and even in
the world (Extracted from the Focal Group on Tradi-
tional Communities, in 2015).

Protagonism of the social movement

Practices developed within the Bocaina Project / OSHT
contributed for the individual and collective
empowerment of the community and the social move-
ment. Issues regarding the valorization of cultures and
local potentials — as well as the mobilization for
change and for solving problems — were observed in
the speech of representatives of traditional communities
in the focal group.

(...) we are currently very fortunate to be able to con-
tinue with our struggle, because we are movement
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(Extracted from the Focal Group on Traditional
Communities, in 2015).

(...) the forum has been giving the project a direction.
The project has a partnership with the forum, in the
region, through their leaders (Extracted from the Fo-
cal Group on Traditional Communities, in 2015).

(...) the forum is autonomous to make suggestions.
That's one thing, since it follows a new (Extracted
from the Focal Group on Traditional Communities, in
2015).

At the level of autonomy, empowerment strategies and
the effective participation of traditional communities —
in a process of local governance that prioritizes the co-
ordination of actors in the decision-making process,
strengthens community action and the development of
the organizational capacity of the Forum of Traditional
Communities of Angra, Paraty and Ubatuba — were
considered.

6. Conclusions

Local socioenvironmental governance and territorial-
ized agendas of sustainable development and health —
in its aspects related to the participation of, the sense of
belonging to and the valorization of traditional commu-
nities, to territorial and cultural preservation and to mul-
ticultural and participatory citizenry — are guidelines
for actions aimed at strengthening traditional communi-
ties promoted by the Bocaina Project / OSHT.

The local governance has been promoting equity-based
sustainable development, considering vulnerability, in-
tegrality and cultural diversity.

As to sustainability, the Bocaina Project / OSHT sought
to involve different actors in the territory, understand
their socioenvironmental dynamics and provide mean-
ing to their actions and perspectives regarding sustain-
ability. The Ecology of Knowledge, in the methodo-
logical design of a partnership, made it possible for a
large number of organization cultures, methods, objec-
tives and practices to come together, facilitating the ex-
change of experiences and the transfer of technology
and knowledge, an expression of greater political and
institutional support.

Intersectorality and inter scale integration demonstrated
to be the most relevant requisites for governance and
implementation of healthy and sustainable public poli-
cies. Communities perceived and integrated although
there is a need for more engagement of the local public
entities (e.g., municipalities) in this projects/processes.

Regarding equity and citizenship the implementation of
a territorialized agenda that supports a better integration
of this excluded territories (and communities) positively
interfered in the local governance within this traditional
communities. Ecological, Traditional and Cultural
knowledge are to be recognized and valued in the defi-
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nition of sustainable strategies and partices (eg agrecol-
ogy, traditional and artisanal fisheries, and social tech-
nologies).

Autonomy is fundamental for the promotion of sustain-
able and healthy territories and depends on how gov-
ernance is structured — ensuring the intervention of
many different social actors on socioenvironmental de-
terminants by strengthening the protagonism of tradi-
tional communities and valorizing their culture. In this
project, a relative level of success was achieved regard-
ing the Quilombola and Caigara communities. Specific,
differentiated strategies are necessary to involve In-
digenous communities. Intersectoral and inter-scale ap-
proaches — prerequisites of any model of governance
dedicated to the implementation of healthy and sustain-
able public policies — were perceived by traditional
communities in the coordination of different forms of
knowledge and experiences in the planning, execution
and evaluation of the actions of the project. The partici-
pation of the public administrators that work on the ter-
ritory was also noticed, although it is still necessary to
engage the local public sphere (municipal governments)
in the actions.

It should also be mentioned that, in this project, the type
of governance employed was able to implement
empowerment strategies that promoted the participation
of traditional communities, especially the Quilombola
and Caicara communities, which contributed to greater
autonomy for them and produced an impact in the man-
agement capacity and governability of the social
movement, as represented by the Forum of Traditional
Communities.
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ABSTRACT

The Brazilian coastal zone (CZ) is recognized as a National Heritage by the Federal Constitution and the lack of adequate
planning results in inappropriate soil occupation, which threats the integrity of the coastal and marine environments. In this
context, the recognition of coastal and adjacent marine zone characteristics is essential for adequate CZ planning. This research
evaluated coastal scenery of Torres municipal district, located on the north coast of Rio Grande do Sul State, south of Brazil,
which receives a large number of visitors during the summer season, i.e. from December to March. In January 2014, a land-
scape quality evaluation of the beaches was realized. The method evaluates 26 natural and human parameters in order to clas-
sify beaches into 5 classes’ class 1 being the one with the highest landscape attractiveness and class 5 the less attractive one. In
order to apply the checklist, the Torres coastline was divided into 12 sectors. These are all urban beaches, so human related
characteristics had considerable weight on the analysis results indicated that the assessed sectors are distributed between
classes 3, 4 and 5. The Guarita Park beach stands out from the others, being the only one classified as a class 3. Cal and
Molhes beaches were classified as class 4, and the other sectors were classified as class 5. Results highlighted poor coastal
zone management with much litter being found on the beaches, tourist support facilities located in inappropriate places
together with discharge of waste waters from effluents. Most sites have physical parameters for which coastal zone managers
can do little or nothing to alleviate scenic impact, so emphasis should be given to assessing ways of improvement/upgrading
the different human usage parameters, amongst them special attention must be devoted to litter and waste water management.
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RESUMO
Avaliagdo da paisagem costeira em Praias Urbanas: Torres, Rio Grande do Sul, Brasil

A Zona Costeira (ZC) brasileira é reconhecida como Patriménio Nacional pela Constitui¢do Federal, devido a sua biodiver-
sidade e beleza paisagistica. A falta de planejamento resulta na ocupagdo inadequada do solo ameag¢ando a integridade dos
ambientes costeiros e marinhos. Neste contexto, o reconhecimento das caracteristicas da regido costeira e marinha adjacente
¢é fundamental para o planejamento adequado da ZC. A presente pesquisa objetivou avaliar o cendrio costeiro do municipio
de Torres, Litoral Norte do Estado do Rio Grande do Sul, sul do Brasil. As praias de Torres recebem um grande publico na
temporada de verdo (dezembro a margo) e devido a isso foi realizada, em janeiro de 2014, a avalia¢do da qualidade paisagis-
tica das mesmas. O método utilizado foi o Sistema de Avalia¢do de Cendrio Costeiro proposto por Ergin et al. (2004, 2006,
2011), que consiste na avalia¢do de 26 pardmetros, tanto naturais quanto antropicos, com resultados incorporados em 5 clas-
ses, sendo a classe 1 a de maior atratividade paisagistica e a 5 de menor atratividade. Para a aplica¢do do checklist, dividiu-
se o litoral de Torres em 12 setores. Os resultados demonstram que os setores avaliados distribuiram-se entre as classes de
paisagem 3, 4 e 5. O Sistema de Avaliacdo de Cenario Costeiro empregado evidenciou a gestdo deficitaria da orla, com ocor-
réncia de residuos na faixa de praia, colocagdo de equipamentos de apoio ao turista em locais inapropriados e a descarga de
efluentes. Por se tratarem de praias urbanas, as caracteristicas antropicas tiveram um peso consideravel na andlise. A praia
do Parque da Guarita se destacou das demais, sendo a unica enquadrada na classe 3. As praias da Cal e dos Molhes se en-
quadraram na classe 4 de qualidade paisagistica e os demais setores foram enquadrados na classe 5. A baixa atratividade da
paisagem ¢ resultante de fatores naturais e antropicos, destacando-se o acumulo de residuos solidos na faixa de praia — pro-
blema que pode ser manejado. No cenario das praias do Rio Grande do Sul, Torres é detentor de uma paisagem singular, com
elevado potencial turistico, mas com problemas de planejamento e gestdo. O municipio tem uma economia consistente e com
infraestrutura para atender a demanda turistica e, neste contexto, a avaliagdo da qualidade dos cenarios costeiros do munici-
pio pode ser uma ferramenta importante para subsidiar uma melhor gestdo de sua paisagem.

Palavras-chave: gestio costeira; paisagem litoranea; qualidade paisagistica.

1. Introduction The current research consists of a coastal scenery
evaluation of Torres, a municipal district located on the
north coast of Rio Grande do Sul, Brazil, using the
Evaluation of Coastal Scenery System proposed by Er-
gin et al. (2004, 2006, 2011). This method consists of a
checklist application with natural and human related
parameters, considered essential for an attractive coastal

The Brazilian Coastal Zone (CZ) is recognized as a Na-
tional Heritage by the Federal Constitution due to its
scenic beauty and inherent biodiversity. The marine and
coastal zones represent more than 50% of the Brazilian
territory, covering a large diversity of ecosystems, such

as coral reefs, mangroves, marshes, dunes, beaches, landscape. The Torres’ coastal region, having approxi-
rocky shores, cliffs and estuaries (MMA, 2010). mately 16 km of coast (SI-I Figure 1), is limited at the
Brazil consists of 26 states, of which 17 have an inter-  north by the Mampituba river and at the south by the
face Wiﬂ} the sea. Among the seven most populatgd municipality of Arroio do Sal. It is the only coastal mu-
metropolitan regions of the country, four are situated in nicipality of the State with cliffs which are being
the Coastal Zone: Rio de Janeiro (RJ), Recife (PE), Sal-  eroded. Torres has a large biodiversity of coastal land-
vador (BA) and Fortaleza (CE) (IBGE, 2010). The ur-  scapes, with the mouth of the Mampituba river, Violdo
banization rate of the country went from 36% in 1950 Lagoon’ cliffs, sandy beaches, an island, and dune

to 84.4% in 2010 (IBGE, 2010). qurentl.y, the Br'azil— fields. More information regarding the geological, eco-
ian Coastal Zone has 44 million inhabitants, with a  Jogical and social economic contexts of Torres is pre-

population density six times higher than the national gented in SI-I text.
average (135 inhabitants/km?) (Oliveira & Nicolodi,
2012). 2. Material and methods

Lack of planning associated with the proliferation of Evaluation of the Torres coastal scenery landscape
areas for second residences, hotel projects and bathing quality was carried out through application of the
areas has created inadequate land occupation, with Coastal Scenery Evaluation System proposed by Ergin
landscape alteration and destruction of coastal and ma- et al. (2004, 2006, 2011). This methodology utilizes
rine ecosystems. Recognition of the physiographic fuzzy logic to estimate weights for 26 parameters (18
characteristics of the coastal and adjacent marine zone relative to physical parameters — P - and 8 human re-
is fundamental for sound CZ planning. This must be lated parameters — H) considered essential for an attrac-
carried out through observation of coastal geol- tive coastal landscape. The main parameters which de-
ogy/geomorphology and the interaction between the note landscape quality were classified in a scale from 1
marine and coastal systems, all working as a basis for (absence/bad quality) to 5 (presence/excellent quality).
management, use, and occupation of the coast planning A mathematical model based on fuzzy logic was util-
programs (Gruber et al., 2003). ized to integrate the parameters’ weights in a special
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system for the scenarios’ classifications. The value “D”
is the indicator of attractiveness of the evaluated place.
The system has five classes according to the following
“D” value (Ergin et al., 2008, 2011):

Class 1 (D value > 0.85): extremely attractive natural
site;

Class 2 (D value 0.85 — 0.65): natural, attractive areas
with high landscape value;

Class 3 (D value 0.64 — 0.4): mostly natural areas with
low landscape value;

Class 4 (D value 0.39 — 0): urban areas, mainly unat-
tractive, with low landscape value;

Class 5 (D value < 0): unattractive urban areas, with
intense development and low landscape value.

The municipality coast was divided into sectors accord-
ing to its landscape diversity. Some sectors coincidently
agreed with sections of well-defined beaches, others are
subdivided, as deemed convenient for a better assess-
ment of the coastal scenery. Figure 1 presents the mu-
nicipality coast division in the 12 sectors. The checklist
was applied during the summer season of 2013/2014
(January 2014), i.e. the period with the highest tourist

activity and each coastal sector was evaluated by means
of field observations. The field team was formed by
professionals of different disciplines, such as, geogra-
phy, oceanology, and biology.

The method utilized in this study has already been
tested in many—other places, such as, New Zealand,
Australia, Japan, United States, Pakistan, Colombia,
Cuba and Spain (i.e. Williams et al., 2012; Rangel-
Buitrago et al., 2013; Anfuso et al., 2014). The results
can be used to open new perspectives not only in rela-
tion to the potential development of coastal tourism in
natural areas, but also in relation to policies for improv-
ing landscapes in current tourist areas (Rangel-Buitrago
etal.,2013).

3. Results and discussion

Results from this study showed that the 12 assessed sec-
tors of Torres coastline were distributed amongst land-
scape quality classes 3, 4 and 5 (Figure 2). Since the
investigated areas are essentially urban, the human re-
lated attributes acquired a considerable weight, espe-
cially regarding human occupation (presence of litter
and sewage evidences), and social economic activities.

Figure 1 — Torres beach sectors evaluated to determine their landscape quality (base map ESRI, UTM-WGS84, 2217).
Figura 1 - Divisdo dos setores praiais de Torres avaliados quanto a sua paisagem (mapa base ESRI, UTM-WGS84, 22J).
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Figure 2 — Distribution of evaluated beach sectors and their respective classes (base map ESRI —-WGS84, 227).

Figura 2 - Distribui¢do dos setores praiais avaliados e respectivas classes (mapa base ESRI, UTM-WGS84, 22J).

Guarita Park beach stood out from the others, being the
only one in class 3, with a D value of 0.52. This sector
presented intermediate and low values for the physical
and human related parameters, respectively (Figure
3A). Such scoring was influenced due to the vehicle ac-
cess control in this section of the Guarita Park, as well
as the presence of few seaside bars and restaurants. Un-
doubtedly Guarita Park constitutes an outstanding land-
scape site, with active cliffs of pink sandstone, which
stand out of the sandy landscape; it has a high weighted
average of physical parameters. The anthropogenic
pressure is evident due to the presence of few litter
items along the beach. In the membership degree curve,
the graph inclination reflects the value of the evaluated
attributes (Williams et al, 2012). In the Guarita Park,
the steepening (between 3 and 5) reflected the higher
scenic values.

Praia da Cal beach (D=0.05) and Praia dos Molhes
beach (D=0.04) were classified as class 4. The beaches
present several natural scenic attractions, however they
are highly influenced by humans parameters. Praia da
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Cal beach presents a long stretch of rocky coast; how-
ever, there is evidence of contaminated effluents (two
spillways) and the presence of urbanization on the fron-
tal dunes and the backshore. This beach presents a high
concentration of beachgoers during summer months,
culminating in a negative impact caused by the accumu-
lation of litter. The weighted averages of this sector are
balanced in their respective values for the physical and
human related parameters (Figure 3B). When compar-
ing the membership degrees of Praia da Cal beach and
Praia dos Molhes beach with Guarita Park’s, it is possi-
ble to note that there is a greater score in averages in
lower attributes’ values (1 and 2), which reflect the
negative impact of physical or human parameters (Fig-
ures 3B and 3C).

Praia dos Molhes beach, located close to the mouth of
the Mampituba river, has several attractions, i.e. the
presence of sea lions close to breakwaters and dolphins
at the river mouth. Behind the beach there is a well-
devolved dune system, covered by native vegetation.
The urbanized area along the margins of the Mampituba
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river is responsible for pollution due to domestic sew-
age, which can be seen at the river mouth which is very
close to the beach. As a consequence, at this beach por-
tion, bathing is not allowed during a few months of the
year, a factor that increased the weighted averages of
the evaluated human related parameters (Figure 3C).
The highest concentration of vegetation debris occurs
next to the Praia dos Molhes beach sector, where
aquatic macrophytes and other residues reach the sea
through the Mampituba river’s mouth. These are depos-
ited on the beach by wave action, conferring an un-
pleasant effect on the landscape during some periods,
especially when river discharges increase because of
heavy rainfall in the basin. This aspect, a result of natu-
ral processes associated with anthropogenic impacts,
reduces the landscape value of some beaches, particu-
larly those located near mangroves (Anfuso et al.,
2014). Investment of resources for the removal of vege-
tation accumulated on this beach portion is often re-
quired.

The majority of Torres beaches obtained scores corre-
sponding to class 5 on the landscape quality evaluation.

In a few cases, give names this classification was linked
to the low attractiveness of the natural landscape asso-
ciated with poor management, which does not take into
account basic parameters of health and environmental
well being. In other cases, -give names the attractive-
ness of the natural landscape was favorable, but human
related factors contributed negatively on the assess-
ment. The beaches ranking class 5 were: Praia Grande
beach - south (D=-0.46) (Figure 4A), Itapeva Park -
north (D=-0.42) (Figure 4B), Praia Grande beach, Ex-
treme south beaches (D=-0.25); Centre south beaches
(D=-0.22) and Itapeva Park - center (D=-0.14). Stand-
out sectors of beaches ranked class 5, however with
values very close to class 4 were: Prainha beach (D=-
0.06), Itapeva Park - south (D=-0.02) and Itapeva beach
- south (D=-0.03), caused by the anthropogenic influ-
ence. The presence of litter on these three sectors, and
evidence of sewage discharge, made some beaches un-
suitable for bathing purposes.

The membership degree curves reflect the attributes
value, and, in the case of Torres, some beaches in the
same Class (5) show peculiar curves (Figure 4). In the

Figure 3 — Photography, weighted average for physical and anthropic parameters and membership degree for the beaches: A)
Guarita Park; B) Praia da Cal beach; and C) Praia dos Molhes beach.

Figura 3 — Fotografias, medias ponderadas dos pardmetros fisicos e antropicos e graus de pertinéncia das praias: A) Guarita

Park; B) Praia da Cal; e C) Praia dos Molhes.
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Figure 4 — Photography, weighted average for physical and anthropic parameters and membership degree for beaches: A) Praia
Grande beach - south; B) Itapeva Park - north; C) Prainha beach; and D) Itapeva Park - south.

Figura 4 — Fotografias, médias ponderadas dos pardmetros fisicos e antropicos e graus de pertinéncia das praias: A) Praia
Grande sul; B) Itapeva Park norte; C) Itapeva Park; e D) Itapeva Park sul.

Praia Grande beach there are low attributes’ values, be-
tween 1 and 2; for the sector Itapeva Park-north, there is
a greater curve steepening between values from 1 to 3
(value 3 due to the most attractive landscape); for
Prainha beach, the graph shows a more straight line
with constant attributes’ values — results of a great qual-
ity landscape, impoverished by the installation of public
facilities in unsuitable areas; for Itapeva Park-south, the
graph shows steepening in attribute 3, but considerable
values for attributes 2, 4 and 5 — the last ones empha-
sizes the positive landscape aspects in the conservation
unit beach.
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The sectors of Prainha beach (Figure 4C), Itapeva Park
- south (Figure 4D) and Itapeva beach — south, may up-
grade from class 5 to class 4 if management measures
are taken. These sectors present high values for the
physical parameters, but equally high values for the
human related parameters. They are beaches of relevant
natural characteristics, with occurrence of rocky shores
outcrops contrasting in beaches with clear sand. Inade-
quate management on these beaches damages the land-
scape quality. It is possible to observe for example, the
installation of chemical toilets on the beach area of
Prainha beach sector that, in addition to disfiguring the
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landscape, give an unpleasant odour and possible con-
tamination resulting from poor handling, vandalism,
tides and wind. These factors give high attribute (nega-
tive) values to the human related parameters.

In the sector of Itapeva Park - south and Itapeva beach -
south, the landscape was also damaged due to the pub-
lic accessing the beach by vehicles, which generates
noise and degrades the environment. However, in May
2015, the Federal Public Ministry associated with
Itapeva Park, whose land use plan is currently under
review decided to prohibit-all vehicle access to Torres
beaches. Accordingly there is a trial period for the
regulated use of vehicles in the Itapeva Park area;
which the Municipal government did not attend. I do
not follow this Is the sentence now correct The Federal
Public Ministry founded its decision on the fact that the
high circulation of vehicles causes segmentation of the
dune environment, pollutes beaches with residues and
noise, and creates insecurity to beach users. The deci-
sion brings benefits to the Torres coastal landscape, but
the importance of management actions, such as the es-
tablishment of parking lots and instruments to support
tourism that meets environmental conditions, as well as
effective supervision, should be noticed.

Evaluation of Torres coastal scenery resulted in the dis-
tribution of its beaches between the classes 3, 4 and 5,
i.e. they ranged from mainly natural areas with a few
valuable scenery parameters to urban unattractive
beaches, with intensive development and low landscape
features. More discussions about Torres coastal land-
scape conservation and management are provided in SI-
I11.

4. Conclusion

The method utilized for the classification of Torres
coastal scenery was extremely effective. It is evident
that, among the landscape degradation factors, there are
several ones linked to poor and insufficient manage-
ment practices. Practices that stood out in some sectors
include: (i) the disposal of litter on the coast, due to the
lack of appropriate bins and environmental awareness
actions; (ii) the placement of tourist support facilities in
inappropriate places, such as chemical toilets and a
large number of kiosks and restaurants on the coast; and
(iii) sewage discharge, which gives rise to unsuitable
conditions for bathing.

In general, the obtained D values (classes 3 to 5) reflect
the urban characteristics of almost all investigated
beaches. Only the natural beach of Guarita Park be-
longed to class 3. The beach reached this status because
it is situated in a natural park, combining an attractive
natural landscape with low anthropogenic impact. The
beaches with lower landscape attractiveness are inten-
sively used, being located in large urban areas with
poor natural scenery parameters.

7

Within Rio Grande do Sul State, Torres municipality
has a unique landscape characterized by sandy sectors
and well developed cliffed sectors, which give high
scenery values and a huge tourist potential. Loose or
poor management was—observed at many places. The
results of this study can contribute to improvement of
the management of the Torres beaches favouring
coastal development in accordance with the
preservation of an attractive landscape, that is only
possible through adequate management and supervision
measures.
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Gender Specific Vulnerability in Climate Change
and Possible Sustainable Livelihoods of Coastal People.
A Case from Bangladesh*

Joydeb Garai® *

ABSTRACT

The paper addresses the gender specific vulnerability of coastal people in climatic hazards in Bangladesh. This study has been
conducted by qualitative methods with some qualitative tools i.e. Key Informants Interview (KII) and Focus Group Discussion
(FGD) to get the vivid and comprehensive views about gender specific susceptibility of climate induced hazards from social,
gender, cultural and behavioral perspectives. The paper explores the gender specific vulnerability of climate change and possi-
ble sustainable livelihoods of coastal people in Bangladesh. This paper finds that climate change is not gender neutral. It af-
fects men and women differently for their roles and responsibilities in the society. Women’s roles are often confined to house-
hold labor such as looking after children and ailing people, as well as disaster specific roles such as saving properties from
obliteration. These roles make women particularly vulnerable in natural hazards. By contrast, men’s roles often include work-
ing outside and so are more likely to escape natural hazards. The paper also finds that woman’s dependency on natural re-
sources is severely affected by climate change variability which causes vulnerability to women in natural hazards. This paper
outlines key considerations of gender and climate change that can helps policy makers improve policy and implementation for
the diminution of vulnerability of women in Bangladesh as well as developing countries of the world.

Keywords: Climate Change; Climate Change Impacts; Gender Division of Labor; Gender Specific Vulnerability; Coastal
People.

RESUMO®

Vulnerabilidade especifica de género na mudanca climdtica e possiveis modos de vida sustentdvel de populacgoes costeiras.
Um caso do Bangladesh.

O artigo aborda a vulnerabilidade especifica de género de populagdes costeiras no que se refere a riscos climdticos no Ban-
gladesh. Este estudo foi realizado através de métodos qualitativos com algumas ferramentas qualitativas, isto é, entrevistas a
informadores chave (KII) e Grupos Foco de Discussdo (FGD), por forma a obter pontos de vista vivas vividos e abrangentes
sobre a susceptibilidade especifica relativa ao género relativamente a riscos climaticos decorrentes de perspectivas sociais,
de género, culturais e comportamentais. O artigo explora a vulnerabilidade especifica de género as alteragoes climaticas e
possiveis modos de vida sustentaveis de populacdes costeiras no Bangladesh. Conclui-se que a mudanga climdtica ndo é
neutra no que se refere ao género. Afecta de forma diferente os homens e as mulheres no que se refere aos papéis que desem-
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penham e as responsabilidades que tém na sociedade. O papel das mulheres limita-se, muitas vezes, ao trabalho doméstico,
tal como cuidar das criangas e de pessoas com dificuldade, bem como desempenham fungdes especificas em situagoes de
desastre, como proteger bens da destrui¢do. Essas fungoes tornam as mulheres particularmente vulneraveis em caso de ocor-
rerem desastres naturais. Por outro lado, os papéis dos homens muitas vezes incluem trabalhar fora e por isso sdo mais pro-
pensos a escapar riscos naturais. Conclui-se, também, que a dependéncia da mulher relativamente aos recursos naturais é
gravemente afectado pela variabilidade da mudan¢a climdtica, o que induz maior vulnerabilidade das mulheres aos riscos
naturais. O artigo tece consideragoes sobre o género e a mudanga climatica, que podem auxiliar os decisores politicos a
melhorar a implementagdo de politicas tendentes a diminuir a vulnerabilidade das mulheres do Bangladesh e de outros paises

em desenvolvimento.

Palavras-chave: Altera¢oes Climaticas, Impactos das Mudangas Climaticas,; Divisdo Sexual do Trabalho; Vulnerabilidade

Especifica de Género; Populagdes Costeiras.

1. Introduction

There is a growing international consensus that climate
change is one of the most serious challenges to current
and future sustainable development. Adverse impacts of
climate change have already been observed on the envi-
ronment, natural resources, food security, human
health, economic activities, and physical infrastructures
(Garai, 2014). The recent global assessment report on
climate change inducing natural disasters of the United
Nations shows that the number of natural hazards, eco-
nomic losses and number of people affected are increas-
ing at a rapid rate, faster than risk reduction can be
achieved (UN-ISDR, 2009). Considering this issue, sci-
entists and environmentalists express apprehension and
propose different models for mitigating natural disasters
and making sustainable development in the planet.

To many, Bangladesh is almost synonymous with disas-
ter (Cannon, 2002). The UNDP has identified Bangla-
desh to be the most vulnerable country in terms of cy-
clone and the 6" most vulnerable country in terms of
floods (Siddiqui, 2010). Reports published by German
watch’ and climate vulnerability monitors 2010: The
states of climate crisis have also found Bangladesh as
one of the most vulnerable countries (Ahmed 2012).
Floods and cyclones in Bangladesh are also predicted to
increase in frequency, severity, and duration and extent
(Cannon, 2002). Climate change variability is expected
to increase the severity of cyclones and the tidal surges
by 2050, combined with an expected rise in sea level.
Climate change inducing tidal surges are projected to
inundate an additional 15% of the coastal area. Bangla-
desh has been incurring significant damages in terms of
crops losses, destruction of roads and other infrastruc-
ture, disruption of industry and small scale entrepre-
neurships, and injures and losses in human every three
to five years (Ahmed 2012).

Recently to address the challenges of climate change
significant attention has been given to gender perspec-
tives and the inclusion of women in disaster manage-
ment and mitigation. It is widely understood that cli-
mate change shape men and women in diverse way due
to the existing inequalities such as their role and re-
sponsibility in the society, and access to resources and
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power relations that may affect severely to the ability to
cope with the hazards of climate change (WEDO 2007,
Canvajal et al., 2008, BRIDGE 2008, IPCC 2007).

Gender differences in vulnerability to climate change
related disaster is severe in Bangladesh. Like many
other developing countries of the world, Bangladeshi
women have limited access to resources and decision
making power. They carry the major responsibility for
household water supply, as well as, energy gathering
for cooking and food security. As a result, women face
multiple challenges in coastal area because their gen-
dered labor roles are severely affected by climate
change. This paper will shed light on the gender spe-
cific vulnerability of climatic hazards and possible sus-
tainable livelihoods of coastal people in Bangladesh.

2. Climate Change, Hazards and Gendered Vulner-
ability

Climate change is one of the most important develop-
ment challenges in recent time. Climate change requires
immediate attention as it has discernable and indeed
worsening effects on human communities (IPCC,
2007). The worsening effects of climate change affect
women severely for gender differentiated attitudes of
the people in the society. The gender differentiation is
detected in every stratum of social institutions ranging
from family to religious groups to caste systems, politi-
cal and legal structures, economic and educational insti-
tutions and the mass media and so on. Gender differen-
tiated attitudes creates gender inequality between men
and women and constraints women to own her rights in
the society. Moreover, socially constructed role and re-
sponsibility leads women to be much more susceptible
than men to poverty. Furthermore, along with poverty,
climate change intensified the existing vulnerability in
terms of accessing natural resources, further constraints
women’s ability to adapt to climate variability and
change.

Gender also intersects with other social categories. For
example, women in developing countries rural areas
depend on natural resources, such as water, and agricul-
tural and forest products, for their livelihood, making
them particularly vulnerable to changes in availability
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and access. Climate change is widely anticipated to af-
fect all these areas of women’s life adversely (Terry,
2009). Along with rurality, poverty and social and cul-
tural norms are also responsible for women’s greater
vulnerability. For example, religious taboos often re-
strict women from going outside. If women live in
housing unable to withstand environmental hazards,
their restricted movement would make them more vul-
nerable. For instance, following the cyclone and flood
of 1991 in Bangladesh the death rate was almost five
times as high for women as for men. Because like many
other Asian countries women have never learned swim
due to religious orthodoxy and cultural norms, conse-
quently reduce their survival chances in natural hazards
(Rohr, 2005). According to a recent report from the
World Conservation Union/Women’s Environment
and Development Organization (IUCN/WEDO,)
women and children are fourteen times more likely to
die than men during disaster (IUCN/WEDO, Broady at
al., 2008). One example is the Asian Tsunami of 2004
where the largest numbers of fatalities were said to be
women and children under the age of 15 (Arora-
Jonsson, 2011).

The absence of women in decision making power often
magnify women’s vulnerability during pre and post dis-
aster periods since their needs and concerns are not rep-
resented and are often inadequately addressed (Garai
2014). Arora-Jonsson (2011), in reference to the Indian
Government National Action Plan on Climate Change
(NAPCC), states, “The impacts of climate change could
prove particularly severe for women. With climate
change there would be increasing scarcity of water, re-
duction of yields of forests biomass and increased risks
to human health with children, women and elderly in a
household becoming the most vulnerable” (Arora-
Jonsson, 2011).

Terry Cannon (2002) in a study claimed that poverty
accelerates women’s susceptibility in climate induced
natural hazards and gender plays a significant role in
determining poverty. According to Asian Development
Bank, over 95% of female headed household in Bang-
ladesh live below poverty line and their number is 20-
30% (Asian Development Bank 2001).Women headed
households, as a result of divorce or death, face acute
vulnerability  during natural hazards (Cannon,
2002).According to a study 70% of the 1.3 billion peo-
ple in the developing world living below the threshold
of poverty is woman (Denton 2002, Rohr 2006). An-
other study of World Bank asserts that gender differ-
ences are greatest among the poorest families. Moreo-
ver, due to cultural norms, women of this poorest fam-
ily eat last and least especially in Bangladesh like many
other developing countries (Hemmati et al., 2007).

Climate induced natural hazards have severe impacts
on children, women and elderly people and people liv-
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ing with disabilities (Chambers,1989; Alenander,1997;
Dulal ¢ 5, 2010; Garai, 2014). Climate change impacts
are expected to have a disproportionate effect on
women’s economic activities such as countenancing
barriers to do domestic activities, collecting foods, fod-
ders and fibers that may also fall them vulnerability in
their locality (Garai, 2014). Along with this, small
community especially in coastal wetland area who de-
pends on natural resources for their livelihoods i.e.,
fishing and hunting and collecting natural resources are
in risk (Shah et al., 2013).

Many of the regions of third world countries, women’s
literacy rate are very low due to their extensive domes-
tic responsibility, ignorance of parents for education
and financial inadequacy. For example, according to
Bangladesh Bureau of Statistics (BBS) the literacy rate
of Shymnagare upazila (sub district) of Satkhira district
(study area) is 28% where male and female literacy rate
are 38% and 17.4% respectively (BBS, 2006). The low
literacy rate of women constraints their ability to adapt
for and cope with the hazards that intensify their vul-
nerability (Ahsan et al, 2014). Due to low liter-
acy / illiteracy women find difficulty to understand how
to manage disaster during emergency periods. For ex-
ample, they cannot understand the meaning of warning
message of upcoming hazard, so they cannot take initia-
tive to minimize loss.

3. Theoretical Framework

The concept of vulnerability may be defined as the pro-
portion of human lives, assets, and economic activity
that could be affected in a given place should a given
disaster occur. The calculation of different levels of
vulnerability is made by combining the probability of a
destructive event with the level of exposure of lives and
assets to that hazard’ (Trujillo et al., 2000).

Vulnerability is applied as a core concept in disaster
risk in the study of livelihoods and poverty, food secu-
rity and climate change (Miller et al, 2010). Adger
(2006), and Gallopin (2006) identify, amidt the diverse
interpretations of vulnerability, the key concepts of ex-
posure, sensitivity, coping and adaptive capacity as un-
derpinning many dominant approaches. Moreover,
Downing et al. (2005) identify the following common
elements of most approaches to vulnerability: the threat,
e.g., climate change; a place or sector, e.g., health out-
comes; a socioeconomic group, e.g., the poor, and the
consequences of outcomes of vulnerability, e.g., loss of
livelihoods (Miller et al.,, 2010). In this study, vulner-
ability means the way of economic activities, assets,
and lives of women and men are affected due to climate
change induced natural hazards in coastal area of Bang-
ladesh.

Blaikie (1994) has developed a model named pressure
and release model by which human vulnerability to
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natural hazards are revealed. The Pressure and Release
(PAR) model indicates that a disaster is the junction of
two opposing forces’ that are the process generating
vulnerability and physical exposure to hazard. Increas-
ing pressure may come from either side, but to relieve
the pressure, vulnerability has to be reduced.

Blaikie presents three main levels of progression of
vulnerability: (i) root causes, (ii) dynamic pressures and
(iii) unsafe conditions. Root causes have indirect influ-
ences on vulnerability. These are economic, demo-
graphic and political processes within society that re-
flect the distribution of power in a society and its limi-
tation bring vulnerability to the people during hazards.
Dynamic pressures related to the root causes can form
insecurity of resources and bring vulnerability to the
affected people. For example, lack of local institutions,
and skills, local markets causes vulnerability to hazards
affected people of a particular locality. About unsafe
conditions, Blaikie asserted that it is a specific form in
which people’s vulnerability is expressed in time and
space in conjunction with hazard (Blaikie, 1994).

4. Methodology

The present study is qualitative in nature. The data were
collected from primary and secondary sources. Primary
data were collected from eight villages of two unions
namely Burigoalini and Gabura of Shymnagar upazila
under Satkhira district in Bangladesh (Figure 1).

The logic behind choosing this area as study area is that
it is one of the most vulnerable zones of natural disas-
ters. The type, intensity and frequency of natural disas-
ters such as cyclone, tidal surge, soil salinity, and flood
are common phenomena in this area. Moreover, being
located adjacent to the Bay of Bengal and Sundarbans
(Mangrove forest), people’s vulnerability also increased
to a great extent. Therefore, considering all the above
traits, Shymnagar upazila was selected for this study. In
addition to this, simple random sampling was adopted
for selecting unions and villages of this study.

Each man and woman (age 15-70) who lives in the se-
lected area is the unit of the study. Some qualitative
tools i.e., Key Informants Interview (KII) and Focus

Figure 1 - Maps of Shymnagar upazila in Satkhira districts of Bangladesh
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Group Discussion (FGD) were adopted to get the astute
and inclusive views about vulnerability of women in
climatic hazards and possible sustainable livelihoods of
coastal people. By using KllIs, this study was able to
discover the challenging conditions of the most vulner-
able disadvantaged people i.e. women from social, gen-
der, cultural and behavioral perspectives.

At the same time, FGDs were adopted to get an in-
depth and insightful view about the nature of vulner-
ability and coping strategies of coastal people during,
pre, and post disaster periods. To fulfill this purpose,
two FGDs, and two KlIs in each eight villages of two
unions (total 16 FGDs and 16 KlIs) were adopted of
which men and women respondents were equal. Total
12 respondents of heterogeneous occupations were se-
lected by using purposive sampling for each FGD
groups. Along with chief researcher, a research assistant
was present in the FGD meeting who wrote down the
information which was come out from the discussions.
To conduct KlIs, especially knowageable persons such
as teachers, union parishad chairman, members, NGO
workers, were given priority. After conducting this
study, data were processed and analyzed manually. This
field work was conducted between August and Septem-
ber in 2012. The study therefore aims at to assess the
gender specific vulnerability and possible sustainable
livelihoods of coastal people in climate change variabil-
ity by applying qualitative method.

Secondary data were collected from several Bengali and
western literatures, research papers, newspapers, maga-
zines and so on to enrich the study.

5. Results
5.1. Decision Making Power

We found that women face difficulty to take decision
independently in household level. The inherent causes
of this are the cultural norms of our society and
women’s economic dependency in the family. For this
why, many times in disaster period women cannot take
decisions, what she should do. For example, she may
wait for her husband to do something to combat disas-
ter. Consequently, residing in flimsy housing structure
many times women face vulnerability in hazards. In ad-
dition to this, traditionally being income earner men al-
ways take decision in the family, so women’s decision
making power cannot flourish in the society.

5.2. Dynamic Pressure

Our study revealed that the people of the affected area
face dynamic pressure during the climatic hazards. Due
to poor communication and management system they
cannot co-ordinate with local institution and local mar-
ket and face sever scarcity in term of foods, pure drink-
ing water, raw materials and other emergency needs of
their family in hazards periods.
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The female-headed households become more vulner-
able in this situation because they have to manage both
inside and outside tasks of their family. For example,
beside managing household chores, women have to
manage daily commodity (i.e., foods, drinking water,
etc.) which become difficult for them to do in hazards
periods. Moreover, they face difficulty to shift their
family members in safer place due to religious ortho-
doxy. However, male can do this task in the hazard pe-
riods properly (Table 1).

5.3. Women in Risky Situation

The study findings indicate that women living in the
coastal belt area face very risky situation, because many
of them cannot get information, being confined to
house. Moreover, many of them cannot know how to
swim and are incapable to cope with the hazards. The
majorities of people in the coastal area are poor, so the
housing structures of this locality are mostly made with
mud/soil in the wall and thatched or tin on the roof.
These building materials may collapse during storms
and floods, trapping and potentially killing people in-
side. The role of women often confines them to indoor
spaces, leading to increased vulnerability to this type of
danger (Table 1).

5.4. Education, Information and Decision Making
Power

Majority of the respondents of the case study villages
agreed that a greater proportion of women in the study
area are illiterate then men and their educational oppor-
tunities are often limited due to their cultural expecta-
tions and their extensive domestic role and responsibil-
ity. Moreover, religious regulation leads to girls being
restricted from attending school. For this why, they are
deprived of education in their locality. Being illiterate,
women fail to develop skill and awareness to face disas-
ter in their everyday life. Moreover, they find difficulty
to attend different disaster management training and
implement it during hazards due to their illiteracy. They
also often fail to acquire certain skills that would help
increase their resilience to this impact. As a result,
women easily fall to vulnerability during natural disas-
ter.

5.5 Poor Disaster Management System

The findings of the study indicate that embankment of
the coastal belt is not effective enough to protect the
flow of water. Moreover, there is not enough forest
around the coastal belt that protects the flowing wind
and water during the natural hazards. Many a time the
weather forecasting and warning system of the affected
area is not working well, so many people unable know
about the hazards in proper time. For example, in re-
mote area, due to poor communication system the an-
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Table 1 - Key social indicators of gender vulnerability in climate induced natural hazards

Tabela 1 - Principais indicadores sociais de vulnerabilidade de género em riscos naturais induzidos climaticamente

Social indicators

Gender specific vulnerability during and post-disaster periods

Men

Women

Decision making power

Core decision maker in household affair
for being sole income earner.

Hardly take decision due to possessing limited
property.

Nutritional status

Affliction from malnutrition.

The affliction of malnutrition rate among women
is higher than men because they eat less than men
due to deficit of foods in the family.

Security status

Worried about female members in family.

Feel insecure during and post disaster period in
terms of eve teasing / sexual violence etc.

Diseases/injures

Suffering from different diseases such as
diarrhea, cold fever, skin diseases, along
with injures due to natural hazards.

Skin diseases, dysentery, diarrhea, injuries are
common among women.

Unhygienic environment

Man stay less time in Unhygienic envi-
ronment inside the house due to working
outside.

Women have to stay in this unhygienic environ-
ment to look after children, elderly people and
domestic properties.

Drinking water

Think collecting water is a female’s duty.

Women have to go to distance places to collect
water and often face vulnerability during disaster

Interactive activities

Have outer exposure to other people.

No scope to interaction to outer members during
and post-disaster periods.

Religious restrictions/burden

Have no restriction to go outside.

Face restriction to go outside even for earning
money for livelihoods.

Biological activities

Have to do this on open place, especially
road side in post disaster periods.

Women face insecure and shame to do biological
activities outside the fragile home ground in dis-
aster periods.

Risky environment

Male can move to this environment care-
fully.

Females face problems to move in risky envi-
ronment, i.e., in slippery and muddy road, strong
current of water.

Coping capability

Can cope/adapt in hazardous situation eas-
ily.

Cannot cope/adapt with hazardous situation eas-
ily.

Sexual harassment

Do not face this problem.

Frequently face this problem during hazardous
periods.

Flimsy housing structure

Are less vulnerable as they are outside dur-
ing disaster for earning.

Have to stay all the time in house to look after
baby and doing other activities.

Warning message

Get easily the message about the upcoming
hazards.

Have less scope to get outer information espe-
cially warnings message and other forecast due to
their confinement in household chores.

Belief in fate

Go to cyclone center.

During disaster do not want to go to cyclone cen-
ter believing that God will save them in house.

Secure place

Easily go cyclone center during disaster.

Feel embarrass to go cyclone center (in mass
people) during disaster periods due to religious
orthodoxy.

Medical facilities

Have to go far distance to receive medical
treatment. Feel comfortable to take treat-
ment from faith healer.

Face difficulty to take treatment going far dis-
tance / city. Females also go faith healer for
treatment due to their availability and low cost.

Educational facilities

Source: FGDs and KlIs

Being far distance to educational institu-
tions male go school/college by riding bi-
cycle.

Parents refuse to send their daughter to school
due to being far distance. Thus due to illiteracy
girls remain less skillful to combat disaster.
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nouncement of upcoming disaster is not done well.
Moreover, cyclone center of the belt area is not suffi-
cient to accommodate comparing all the affected popu-
lation. However, some of the cyclone centers are far
distance from the affected area, so many of the people
cannot take shelter in the cyclone center during the
emergency periods.

About the disaster management system, the study indi-
cates that compared to males, females are more aware
about this. They know how to save the household prop-
erties and reduce the losses during hazards but some-
times to save this they fall at risk in disasters.

5.6. Nature of Challenges of Women, Children, Dis-
abled and Elderly People

A large proportion of the respondents agreed that those
who were injured or died in the natural disaster are
mostly women, children and disabled people. The study
indicates that pregnant women are the most vulnerable
in disaster because in this time they cannot move from
the house as the environments around them are risky.
Moreover, the slippery and the muddy roads are risky
for them to move swiftly for safe place (Table 1). In the
same way, children, disabled and elderly people also
face great difficulty during natural hazards. The find-
ings indicate that during tidal surges or flash floods,
they cannot cope with it easily and become vulnerable
during the natural hazards.

5.7.Income and Occupational Challenges after

Natural Hazards

The findings of the study indicate that climate change
greatly hampers the economic activities of women.
They are confined to house as the economic sources
have reduced and become jobless. Different natural
hazards contribute to demolish natural resources, i.e.,
forest creepers, roofs, tubes from the forest, roots,
honey, fuel woods and mineral water that are the gath-
ering resources for women in the coastal belt. Moreo-
ver, women in the coastal area who depend on collect-
ing fishes and prawns in the river cannot collect that
sufficiently as natural hazards contribute to massively
obliterate their reproductive capacity. The findings also
indicate that women failed to do agro-based processing
activities such as harvesting crops, boiling paddy, dry-
ing cereals etc. during the disaster periods (Table 2).
Women also face problems moving to the flooding
kitchen garden for preparing foods, cleaning utensils,
and other household activities. All of these challenges
contribute to make woman vulnerable.

Men also lose their income and occupation sources due
to climate change and migrate to adjacent districts for
income (Table 2). Many of the people bound to change
their occupational sources and try to find out other
sources and lead a very miserable life in the locality.
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5.8. Livelihoods at Risk

The study findings indicate that the natural resources
that women are more dependent on are at greater risk
from climate change. Due to the severity of salinity in
river water increased, the reproductive capacity of fish
species decreased to a great extent. As a result, fisher-
men cannot get fishes in their expected level. In the
same way, women who collect prawns (pona) and lar-
vae in the river cannot get that sufficiently (Table 2).

Moreover, frequent tidal surges and flash floods disrupt
the embankment and enter saline water to their commu-
nity and create scarcity of pure drinking and irrigation
water. This saline water inundates crops land and
threats food security of the locality. Women also strug-
gle to get their traditional food sources in this situation.
Women as well as men are forced to change their occu-
pations and searching for new income sources for main-
taining their livelihoods.

6. Discussion

The people of coastal area in Bangladesh frequently
face with natural hazards. In the hazards, some of the
affected people can get resilience easily but many of
them cannot adapt because of their scarcity in material
and non-material resources. Material resources may be
land, livestock, crops, reserved foods, cash money,
household security, raw material and so on. On the
other hand, non-material resources include coping
strategies, skillfulness, disaster management techniques,
personal relationship, flow of information, social net-
work etc. The access of these resources is based on so-
cial and economic relation particularly the social rela-
tions of production, gender, ethnicity, social status and
age (Denton, 2002). Moreover, proper access of this
resources influence affected people to overcome the
hazards quickly. The affected people can borrow/collect
money, foods and other material from their relatives,
neighbor or other groups and cope with the hazards.
They can also get it as relief from Government and
NGOs as coping mechanisms for resilience in natural
hazards. Women also can cope with this hazard by be-
ing members of the NGOs and lending money and tak-
ing training about disaster management.

In the coastal zone of Bangladesh, women are vulner-
able group in the hazards period for gendered division
of labor, unequal access of natural resources, lack of
decision making power and patriarchal domination
upon women. Moreover, women are gradually sepa-
rated to the nature as natural resources are severely af-
fected and diminished by climate change as well as
hazards. So government should take necessary steps to
protect the existing resources. Women should be given
the freedom to access the existing natural resources in
the coastal belt. Also, government should ensure the
augment/growth of resources in coastal area along with
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Table 2 - Key economic indicators of gender vulnerability in climate induced natural hazards in the study area

Tabela 2 - Principais indicadores economicos de vulnerabilidade de género em riscos naturais induzidos pelo clima.

Gender specific vulnerability during and post- disaster periods

Economic indicators

Men

Women

Productive activities

Face problems to crop productions in
salinity farms.

Find difficulty to do agro based activities in home-
stead garden.

Food preparation

Take no responsibility.

Fall vulnerability for preparing food during hazards
due to scarcity of resources.

Employment opportunities

Limited scope to find job during and post
disaster periods.

No scope to get job in disrupted situation.

Domestic chores

Feel no interest to do domestic chores
thinking it women’s works.

Like other time, women perform all domestic works
in disaster periods including cleaning houses, col-
lecting water, managing fuel woods, preparing foods
etc. that make them easily vulnerable in hazards.

Wages

Men get wages according to their works.

Women are paid less for the same work.

Availability of work

Can go distance place in search of work
after disaster periods.

Cannot go distance place in search of work due to
their physical constraints and religious taboos.

Fish production

Due to severity of salinity in water, peo-
ple largely depend on aquaculture instead
of fishing in rivers.

Women cannot get enough prawn (pona) from the
river.

Salinity intrusion

Face vulnerability in agricultural activi-
ties by growing paddy, wheat, jute and so
on, because salinity hamper the produc-
tions.

Face problems to do horticultural activities in home-
stead garden.

Livestock rearing

Face problems for rearing cows, goats,
buffalo and so on, due to scarcity of ani-

Fall in distress position by producing hens, ducks,
and so on for lack of fodder and living place.

mal fodders.

Cleaning and washing Take no responsibility.

Face problems to clean clothe in saline water.
Muddy wall of housing structure is also damaged
due to salinity in soil of the house.

Homestead foods Men depends on women for this

No scope to collect homestead foods such as forest
creepers, roofs, tubes and related forests products.

Saving domestic materials

for breadwinning.

Source: FGDs and KIIs

the equal access of the existing material and non mate-
rials resources for both men and women to bring sus-
tainable livelihoods in the coastal area of Bangladesh.

For effective disaster management, people should be
undergone intensive training especially women to re-
duce losses in term of live saving, and other resources.
Due to cultural norm, women are unable to acquire cer-
tain skills to resilience in hazards. For example, women
are much less likely then men to have learned to swim
that can have extreme effect, after the flood and cyclone
of 1991 in Bangladesh. The death rate for woman was
nearly five times more comparing for man in that haz-
ards (Brody, 2008).

The coast of Bangladesh constantly faces different natu-
ral hazards, so the main priority should be to heighten
and broaden the embankment adjacent to the river/sea.

Males remain outside in disaster periods
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Face vulnerability in disaster periods for saving live-
stock, children and other domestic products.

According to most of the respondents, the height of this
embankment must be at least 10 feet and in broad 6 feet
from the sea level to protect the entrance of saline water
into the locality.

Different types of trees should be planted surrounding
the embankment/dam, then it can reduce soil erosion
and prevent the tidal surges during the hazards. In addi-
tion to this, a committee should be formed for the pur-
pose of monitoring the status of embankment especially
in rainy season, so they can inform the authority to
patch up it when they find any fault/leakage through the
embankment.

7. Conclusion

Bangladesh is one of the worst victims of climate
change in the world (Islam, 2011). The people of the
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coastal area face many natural hazards all the year
rounds. However, women, due to their gender specific
roles in society, are often more vulnerable to natural
disasters related to climate change. As women consti-
tute half of the world population, so neglecting them
real development cannot be gained. Women’s participa-
tion in climate change decision, the enhancement of in-
stitutional capacity to mainstream gender issues in
global and national climate change, the development of
gender policies, gender awareness, internal and external
gender capacity and expertise therefore should be as-
sured. Moreover, the traditional assumption towards
women as unworthy and incapable of engaging in envi-
ronmental management and climate change should be
avoided, because historically women are the natural re-
sources managers and effective agents for disaster man-
agement. Greenbelt movement in Kenya and Chipko
movement in India may be best example for this. So
government as well as policy makers should formulate
policy and implement it to ensure gender issues to re-
duce vulnerability in climate induced natural hazards
and bring sustainability in the coastal area of Bangla-
desh.
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ABSTRACT

The South Atlantic Ocean is the youngest of the world’s oceans and one of the most important biodiversity hotspots; however,
there is a lack of scientific knowledge about its ecological history. Here, we present the first results of a fossil invertebrate
survey from the Rocas Atoll. By using radiometric dating ('*C) and a survey of fossilized benthic invertebrates on this atoll, we
provide new paleobiogeographic and paleoceanographic information. The results suggest eight taxa (five mollusks, two corals,
and one decapod). Dates ranged from 3449 + 790 y BP to 3033 + 620 y BP. The data represent new invertebrate records for the
middle Holocene in this atoll, and evidence of sea-level changes in this period. Considering that the Rocas Atoll is one of the
newest marine atolls in the world, these results suggest recent colonization by species from the Southwestern Atlantic Coast
and Fernando de Noronha Archipelago.

Keywords: Paleoceanography, Benthic communities, Paleobiogeography

RESUMO
Invertebrados holocénicos do Atol das Rocas: contribuigdo para a historia ecologica das ilhas do Atlantico Sul

O Atldntico Sul é o oceano mais recente e um dos mais importantes hotspots de biodiversidade, entretanto, ha uma lacuna no
conhecimento cientifico sobre sua historia ecologica. Aqui, sdo apresentados os primeiros resultados de um estudo sobre
invertebrados fésseis do Atol das Rocas. Utilizando data¢do radiométrica (*C) e levantamento de invertebrados bentonicos
fossilizados desse atol, sdo fornecidas novas informagoes paleobiogegrdficas e paleoceanogrdficas. Os resultados mostram a
ocorréncia de oito taxons (cinco moluscos, dois corais e um crustaceo decdapoda), com datas variando de 3449 £ 790 a 3033 +
620 anos antes do presente. Os dados revelam novos registros de invertebrados para o Holoceno Médio nesse atol e novas
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evidéncias de mudangas no nivel do mar durante esse periodo. Considerando que o Atol das Rocas é um dos mais recentes
atois do mundo, esses resultados sugerem uma coloniza¢do recente por espécies advindas da costa do Atlantico Sul Ocidental

e do Arquipélago de Fernando de Noronha.

Palavras-chave: Paleoceanografia, Comunidades bentonicas, Biogeografia

1. Introduction

The South Atlantic Ocean is the youngest of all oceans
and one of most important biodiversity hotspots in the
world (Neraudeau & Mathey, 2000; Roberts et al.,
2002; Miloslavich et al., 2011). This ocean has some
important and particular biogeographic and ecological
characteristics such as isolation, biogeographic barriers,
geomorphology, reef types, and oceanic islands (Ha-
chich et al., 2015). St. Helena is one of the most iso-
lated oceanic islands. Other islands located far from the
Brazilian coast are Ascension, Trindade, and St. Paul’s
Rocks. Closer to the continental shores, but still far
enough to demonstrate the effects of isolation are
Fernando de Noronha Archipelago and Rocas Atoll
(Joyeux et al., 2001). The paleobiogeography and pa-
leoecology of the Indian and Pacific Ocean islands have
been more frequently studied than those of the South
Atlantic Ocean (McDowall, 2005; Hickerson & Meyer,
2008). The South American marine biodiversity is the
least well known among tropical sub-regions (with the
exception of Costa Rica and Panama) (Miloslavich et
al.,2011).

Beach rocks are common inorganic deposits in tropical
areas (Irion et al, 2012) and form in the oceans and
along the coast, such as the calcarenites in atolls
(Pereira et al., 2007, Woodroffe, 2008). Beach sand-
stone banks are structures that provide evidence for
coastline dislocation in relation to the continent (Davies
& Kinsey, 1973, Mauz et al., 2015), provide paleobio-
geographic data (Shen et al., 2013), and cause vertical
variations in the sea level (Spurgeon et al., 2003; Mo-
rais et al., 2009, Erginal et al., 2013). Studies on tropi-
cal Atlantic reefs, particularly of the barrier reefs and
atolls in the Caribbean region (Stoddart et al., 1982,
Beier, 1985, Gischler & Lomando, 1997) have shown
that beach rocks can be used as indicators of sea-level
oscillations and ecological history of atolls during the
Holocene.

Atolls are ring-shaped oceanic reefs that commonly in-
clude an internal lagoon and islands formed by sandy
Holocene deposits (Barry et al., 2007). Calcarenites
have been reported on islands from Atolls (Stoddart &
Cann, 1965; Woodroffe, 2008), although few studies
have been conducted on the paleobiogeographic and
paleoceanographic features of the tropical South Atlan-
tic (Le@o & Kikuchi, 2005, Irion et al., 2012, Angulo et
al.,2013).

The Rocas Atoll is a unique atoll formation and poten-
tially one of the most “pristine” reefs in South Atlantic

90

(Longo et al., 2015). Several studies have been recently
conducted on the atoll (for example, Gherardi &
Bosence, 1999, 2001, 2005; Soares et al., 2011; Pereira
etal.,2010,2013,2015; and Longo et al., 2015).

These studies involved the collection of geomor-
phological and biological data, but to our knowledge,
no studies have been conducted on fossilized benthic
invertebrates that could provide information about the
recent ecological history. The Rocas Atoll is the only
atoll in the tropical southwestern Atlantic and is one of
the smallest in the world (Gherardi & Bosence, 2005).
This makes the reef a significant source of information
about the ecology and history of the South Atlantic
Ocean (Longo ef al., 2015). This study has two objec-
tives: 1) to identify the fossilized benthic invertebrates
in calcarenites on the Rocas Atoll, and 2) to determine,
by radiometric dating (**C), the age of these records.

2. Material and Methods
2.1. Study site

The Rocas Atoll is located 267 km to the northeast of
Brazil (mainland) and 148 km west of the Fernando de
Noronha Archipelago (Supporting Information ). The
tectonic setting and substrate character of the atoll were
reviewed by Kikuchi & Ledo (1997), who states that the
Rocas Atoll and Fernando de Noronha Archipelago be-
longed to an alignment of seamounts, which is a branch
of the meso-oceanic chain. In the Rocas Atoll, seawater
temperature averages 27°C, but can reach 42°C in
pools, and surface salinity varies between 36%o. and
37%o. The tide regime is semidiurnal and mesotidal,
with the maximum variation of 2.7 m, leaving the reef
flat and the calcarenites exposed at low tide (Gherardi
& Bosence, 1999, 2001, Soares et al., 2011). According
to the review by Kikuchi & Lefo (1997), 80% of the
waves come from E and 15% from NE, at a range of 4
to 7 s and heights of 1 to 2 m.

The atoll reef rim has a slightly elliptical shape, 3.5 km
long (E-W) and 2.5 km wide. There are two sand cays
on the atoll, Farol and Cemitério Islands, located on the
leeward side and oriented SW-NE and SE-NW, respec-
tively. They are accumulations of bioclastic calcareous
sediments, mainly coralline algal fragments, generated
by mechanical and biological breakdown (Gherardi &
Bosence, 2001). Farol Island is the largest, with a
length of 850 m and width of 250 m. Cemitério Island
is 350 m long and 170 m wide. The maximum elevation
of Farol Island is 3.7 m, and of Cemitério Island, 2.8 m
(Kikuchi & Ledo, 1997).
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2.2. Methods

The field survey included identification of the cal-
carenite facies (Bioclastic / Peloidal Grainstones) in
Cemitério Island in order to understand the geological
context of the collected taxa. Samples (gastropod
shells) for radiometric dating ('*C) were collected from
calcarenites 2.0 m above mean sea level (MSL). "*C
datings were performed in the Physics Laboratory of
Federal University of Ceara (UFC). Detailed methods
are available in the Supporting Information II.

3. Results

Qualitative analysis revealed an assembly constituted
by marine invertebrates such as mollusks (gastropods
and bivalves), corals, and crustaceans (Table I). Gastro-
pods were the most prevalent animal group including
four species.

Table 1 - Data from the survey of benthic invertebrates (mid-
dle Holocene) on the Rocas Atoll (Equatorial South At-
lantic)

Tabela 1 - Invertebrados benténicos (Holoceno Médio) no
Atol das Rocas (Atlantico Sul Equatorial)

Taxa Species

Tonna pennata

Malea noronhensis

Mollusca, Gastropoda .
Lithopoma tectum

Hipponix incurvus

Mollusca, Bivalvia Codakia orbicularis

Siderastrea stellata

Cnidaria, Anthozoa - -
Favia gravida

Arthropoda, Crustacea Johngarthia lagostoma

Gastropods showed the greatest diversity, represented
by Lithopoma tectum (Lightfoot, 1786), Hipponix in-
curvus (Gmelin, 1791), Malea noronhensis (Kempf and
Matthews, 1969), and Tonna pennata (Morch, 1853).
The only bivalve observed was Codakia orbicularis
(Linnaeus, 1758), which is representative of the infauna
of unconsolidated sediments. The scleractinian corals,
Favia gravida (Verrill, 1868) and Siderastrea stellata
(Verrill, 1868), are represented by fossilized compo-
nents identified in this survey. The decapod Johng-
arthia lagostoma (Milne-Edwards, 1835) was also re-
corded.

Radiometric dating of the calcarenite ranged from 3449
+ 790 y BP to 3033 + 620 y BP, situating the samples in
the middle Holocene (Quaternary). Considering this
data, a theoretical model of these benthic communities
can be proposed. This invertebrate assembly is probably
representative of a low-energy subtidal environment;
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most likely, a back-reef lagoon ecosystem with a ben-
thic community represented by two assemblies (I and
IT). Assembly I is indicative of an unconsolidated bot-
tom assembly (7. pennata, M. noronhensis, C. orbicu-
laris, and J. lagostoma). On the other hand, Assembly
II indicates consolidated bottom community of coralline
patch-reefs distributed on the bottom of the lagoon (H.
incurvus, L. tectum, S. stellata, F. gravida).

4. Discussion

The gastropods T. pennata and M. noronhensis, belong-
ing to the family Tonnidae, inhabit unconsolidated sub-
strates (sand) in shallow water from the intertidal zone
to a depth of 15 m (Kempf & Matthews, 1969, Rios,
1994, 2009). T. pennata is an anfiatlantic species
widely distributed in the western Atlantic (records rang-
ing from Bermuda, Florida, Caribbean Sea, Colombia,
Venezuela, and Brazil) and the archipelagos of Ma-
deira, Canary, and Cape Verde in the eastern Atlantic
(Rios, 1994, 2009).

In Brazil, T. pennata occurs in the Brazilian northeast
coastal zone (from Ceara to Bahia), in the Fernando de
Noronha Archipelago, and on the Rocas Atoll (Rios,
2009). The wide geographic distribution of 7. pennata
is likely due to its planktonic larval stage (planktotro-
phic veliger larvae), which increases its ability to dis-
perse (Leal, 1991). On the other hand, M. noronhensis
is endemic to the southwestern tropical Atlantic Islands
(Fernando de Noronha Archipelago and Rocas Atoll).
This species was described by Kempf & Matthews
(1969) from empty shells, and no live specimens (with
soft parts) have been collected so far. Kempf & Mat-
thews (1969) also mention that this is the first recent
record of the genus Malea from the Atlantic Ocean.
Previous records were only of Tertiary fauna from Ja-
maica and Florida (Woodring, 1928).

The species H. incurvus (Gastropoda: Hipponicidae)
inhabits consolidated substrates (mainly corals) in shal-
low waters (Rios, 1994, 2009; Simone, 2002). Re-
stricted to the western Atlantic, H. incurvus shows a
wide latitudinal distribution, occurring from North
Carolina (USA) to Santa Catarina (Brazil), including
the Fernando de Noronha Archipelago, Rocas Atoll,
Abrolhos Archipelago, and the chain Vitoria-Trindade
(Trindade Islands, Martin Vaz Archipelago, and some
submarine mountains) (Leal, 1991; Rios, 1994, 2009;
Simone, 2002). Similar to 7. pennata, H. incurvus has a
larval planktonic stage (lecithotrophic veliger larvae)
that increases its ability to disperse.

L. tectum (Gastropoda: Turbinidae) is a species that in-
habits consolidated substrate from the intertidal zone to
a depth of 10 m (Rios, 1994, 2009). This species has
only been recorded in the western Atlantic (Bahamas,
Mexico, Caribe, Venezuela, and Brazil). In Brazil, L.
tectum occurs in the costal zones of Rio Grande do
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Norte to Santa Catarina, Fernando de Noronha Archi-
pelago, Rocas Atoll, and Trindade Island (Leal, 1991,
Rios, 1994, 2009). Similar to H. incurvus, L. tectum has
a lecithotrophic veliger larva.

The species C. orbicularis (Bivalvia: Lucinidae) inhab-
its unconsolidated substrates (sandy and muddy) in
shallow water (depth, 2—55 m) (Rios, 1994, 2009). This
species has a restricted geographical distribution - the
western Atlantic, with records from North Carolina to
Brazil (from Ceara to Sao Paulo) (Rios, 1994, 2009).
According to Gomes ef al. (2006), C. orbicularis also
occurs in Saint Paul’s Rocks and Fernando de Noronha
Archipelago. To our knowledge, this is the first record
of this species on the Rocas Atoll.

Corals are indicators of environmental variables in the
ecosystems of the middle Holocene. S. stellata is known
to exhibit tolerance for wide temperature variation, high
rates of sedimentation and turbidity, and resistance to
hydrodynamics (Le&o et al., 2003). F. gravida is highly
resistant to environmental variation, particularly varia-
tions in temperature, salinity, and turbidity. S. stellata
and F. gravida are very common modern reef coral in
the tropical southeast Atlantic coast and on the Rocas
Atoll (Longo et al., 2015). J. lagostoma is a species of
crab that lives on Ascension Island and on three other
islands in the South Atlantic (Trindade Island, Fernando
de Noronha, and Rocas Atoll) (Hartnoll et al., 2009).
The biogeography of this species across a small number
of islands in the southern Atlantic Ocean is very un-
usual and difficult to explain by planktonic dispersal.
Hartnoll et al. (2009) suggested the existence of former
islands, now submerged, which could have acted as
“stepping stones” for the colonization of Ascension Is-
land.

Gischler & Lomando (1997) reported that the main in-
vertebrates found in the calcarenites of the barrier reefs
and atolls of Belize were mollusks and corals. Kikuchi
& Ledo (1997) and Gherardi & Bosence (2005) noted
the presence of coral and mollusks fragments on the
Rocas Atoll; however, the benthic invertebrates were
not identified. For the first time, to our knowledge, we
identify eight invertebrate (mainly mollusks) fossilized
species on the Rocas Atoll. Nevertheless, high levels of
endemic species restricted to the northeast coast of Bra-
zil or to the South Atlantic Islands were observed. Thus,
islands present a diversity and stability paradox. They
are often extremely poor in the number of species, but
have considerable biological interest in terms of ex-
traordinary endemic genera and taxonomically isolated
groups (Cronk, 1997). The answer to this paradox is
isolation from the continent and location in the ocean.
The Rocas Atoll is located approximately 300 km from
the South American continent. However, the data show
species commonly found in the coastal zone (S. stellata
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and F. gravida are abundantly found corals on the coast
of Brazil). The data also indicate invertebrate species
such as M. noronhensis restricted to the South Atlantic
Ocean Islands (J. lagostoma) and endemic to the insular
Rocas Atoll / Fernando de Noronha complex.

Because of the extreme isolation of the shallow water,
the tropical biota of the southwestern Atlantic region
has stimulated much interest in terms of its taxonomic
composition, origin, and evolution (Hachich et al.,
2015). Large areas of biogeographic interest in the
southern Atlantic are not well known; among these en-
vironments are oceanic islands with a reef fauna of low
species diversity, presenting isolation effects (Floeter &
Gasparini, 2000). Considering that the islands may vary
in their age of formation, size, and distance from the
coast, comparative studies among their paleofauna may
reveal considerable information on the evolution pat-
terns and distribution of sea species (Joyeux et al.,
2001).

Centers of endemism predominate in areas isolated by
distance or oceanography. For example, isolated islands
rich in endemic species include St. Helena and Ascen-
sion Islands in the Atlantic Ocean. These endemism
centers also occur where no reversing currents move
water from the tropical to temperate latitudes (Roberts
et al., 2002). The islands of the Rocas Atoll and Fer-
nando de Noronha are situated in the Caribbean Prov-
ince, in the Antillean sub-region, by virtue of their
malacofauna. Faunal invasion probably occurs from St.
Helena and the Ascension islands. The South Equatorial
Current from the Gulf of Guinea, which flows into
Cape Sdo Roque, may be the main avenue for species
introduction. The South Equatorial Current flows in the
direction of Fernando de Noronha, crosses the region of
the Rocas Atoll, with a constant westward drift at a
speed of 0.8—1.0 knot (Kikuchi & Ledo, 1997), and then
to the southeastern tropical coast.

Radiometric datings of the calcarenite situate the sam-
ples in the middle Holocene (Quaternary). Gherardi &
Bosence (2005) suggests that the development of beach
rock can occur when a sufficiently large amount of de-
trital biogenic material is allowed to accumulate. Con-
ditions necessary to ensure detrital material for beach
rock formation includes constant, strong wind direction
and absence of devastating storms. The same authors
suggest that the present day Rocas Atoll topography
may be the result of late Holocene SW Atlantic sea-
level changes. The geologic history of the Rocas Atoll
finishes at a short geological period with the oldest date
only 4860 y BP '*C (Kikuchi & Ledo, 1997). The data
of Kikuchi & Ledo (1997) and Gherardi & Bosence
(2005) and the new biogeographic data from this study
suggest a hypothesis of recent colonization on the Ro-
cas Atoll, probably only in the Holocene, from the
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Tropical Southwestern Atlantic coast and Fernando de
Noronha Archipelago.

5. Conclusions

Benthic invertebrates (mollusks, corals, and crusta-
ceans) discovered on the Rocas Atoll constitute new
records of species with radiometric dates ranging from
3449+ 790 y BP to 3033 + 620 y BP. These oceanic
reef fossils provide important paleoceanographic (evi-
dence of sea-level changes) and paleobiogeographic
(new invertebrate records) data for the middle Holocene
in the South Atlantic. Knowledge of the main fossilized
benthic species in this scarcely known region in the
Equatorial South Atlantic is important for understand-
ing the paleobiogeography of marine islands. Therefore,
future studies on quantitative benthic assemblages in
the Rocas Atoll should use paleoecology and sea level
history to understand the geological history of this is-
land. This information can promote effective manage-
ment of tropical oceanic reefs in the face of rising sea
levels in the Anthropocene. In particular, stratigraphic
changes in the distribution of benthic organisms can be
used as indicators of sea level changes. To understand
the recent ecological history of South Atlantic Islands,
comprehensive surveys over a range of islands in the
tropical Atlantic Ocean are required.
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ABSTRACT

Mar Chiquita is a small seaside town located in the province of Buenos Aires, Argentina. The everyday life of its residents has
been considerably affected since the area was declared a biosphere reserve in 1996. The harmonization of its preservation
along with the human activities has become the main challenge for the community. A geo-historical analysis of the different
human activities carried through the waterfront of the natural reserve was conducted in order to identify conflict of interests,
incompatibilities between the various activities and other issues of preservation. That being said, the main aim was to deter-
mine key elements in order to improve the area management. The results obtained allows us to identify the main problems of
the waterfront and to establish a set of measures so as to ensure a proper management of the area. Moreover, strategic units
were identified in order to ensure land-management policies and to redesign the protected area.
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RESUMO
Anadlise geohistorica de usos e actividades na beira-mar da Reserva de “Parque Atlintico Mar Chiquito, Argentina

Mar Chiquita é uma pequena cidade costeira na provincia de Buenos Aires, Argentina, que viu transformada suas vidas did-
rias, ao ser declarada reserva da biosfera, em 1996. Desde entdo, das actividades economicas com a conserva¢do ambiental
tornou-se o principal desafio para a comunidade. Através de uma andalise geohistorica diferentes usos e actividades que se
desenvolvem na orla costeira da reserva, foi feita a identificagdo de incompatibilidades dos usos, conflitos de interesse e de
problemas decorrentes do conflito entre os objectivos de conservagdo e de uso. Como objectivo derivado, foram analisados os
elementos criticos para melhorar a gestdo. Os resultados permitem identificar os principais problemas da orla maritima e
estabelecer recomendagdes para a adopgdo de uma gestio adequada. Por sua vez, sdo identificadas unidades estratégicas,
para estabelecer politicas de uso da terra e redesenhar a drea protegida.
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1. Introduction

Coastal areas have the highest population density in the
world. Historically, these regions have been the focus
of major development in countries with access to the
sea, and are often rich in natural resources. These two
factors have led to a wide range of human activities in
order to benefit from these territories. The variety and
the intensity with which each of these activities are im-
plemented has an impact, not only on the physical, en-
vironmental and ecological conditions of the area but
they also generate major conflict of interests. The mul-
tiple land-use causes incompatibilities that bring about
conflicts between the activities and the land users or
even among certain sectors of society that intend to
benefit from a specific activity. In this case, most com-
mon conflicts are related to the conservation of the area,
recreational activities and economic growth. One of the
main challenges in strategic and coastal management is
to solve these conflicts and propose the most suitable
organization of the territory in terms of sustainability,
avoiding any land-use incompatibilities and meeting the
needs and interests of the sectors involved.

Muiioz (2003) establishes a general classification of the
various land-use types and economic activities that can
be developed in the coastal areas. In regards to the land-
use types he suggests the following:

As a natural space

As human settlement

As facilities and infrastructure support
As space transmitter/receiver discharges
As a coastal defense

Economic activities include:

Extractive or Primary

Basic

Industrial or Manufacturing

Commercial linked to Maritime Transportation
Leisure and Tourism

The practice of the previously mentioned land-use types
depends not only on the physical environment charac-
teristics but also on other factors such as the urban area
size and population, level of economic development,
political conditions, social perception and legal frame-
work, among others.

In South America, along the Atlantic coast, the physical
conditions allow the practice and development of all
types of land-use and economic activities listed above,
typically combined with large urban areas. One exam-
ple would be the coastline of the Buenos Aires prov-
ince, the most populated one in the country.

The truth is that both natural processes and human ac-
tions, generate territorial transformations, those of
which can be either permanent and visible or dynamic
and untraceable. Consequently, two types of analysis
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emerge: the historical or geo-historical analysis that re-
flects the evolution of the territorial changes over time
and the present analysis, which reflects the results, im-
plications and consequences of this evolution.

Mar Chiquita is a small town in the province of Buenos
Aires, Argentina, which has always lived off agriculture
and livestock. Tourism contributes to the local economy
during the summer season, but it has never been the fo-
cus of orderly development and planning.

All locations along the Atlantic coastline of Buenos Ai-
res are considered to be “sun and sand” destinations
sharing the same tourism model with a marked season-
ality in supply and demand. The reserve lagoon, its fish-
ing, open-air camping and distinctive tranquility have
always been its main attractions, still Mar Chiquita has
never been known as a popular destination.

The city plan was approved in 1949 (Venancio, 1951)
but it was with the biosphere reserve declaration in
1996, within the Man and Biosphere program (MAB),
that the still existing dichotomy between a mass devel-
opment activity and a low impact activity arises.

The first one is carried through with the "sun and sand"
model around the lagoon area, considering the immod-
erate number of visitors which is not advisable and even
detrimental to the ecosystem size and fragility. The low
impact alternative takes place entirely in the core area
of the biosphere reserve which has a limit of 50 visitors
per day.

Even though the appropriation and certain uses of
coastal resources may be common to different time pe-
riods in history, it is also true that many of those have
changed. In this regard, the declaration of the biosphere
reserve represented a turning point which involved the
design of new development strategies.

From that moment onwards, the implicated sectors’ in-
terests were to be oriented towards the development and
use of resources in agreement with the objectives of the
reserve. These specifications might imply certain ad-
justments and modifications in some of the uses and
activities that are regularly developed in the area.

Based on the above, the following objectives are being
raised:
» Analyze the different uses and activities that have
been developed in the Mar Chiquita waterfront
since 1949 until today.

* Describe any conflicts and incompatibilities be-
tween all current uses and other resulting issues.

2. Study Area

The study area corresponds to the Mar Chiquita MAB
reserve. Mar Chiquita is the only long canal semi-
enclosed coastal lagoon within Argentina and the
southernmost one of its category in South America. It is
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locatedbetween 37°33°-37°43" Sand 57°15°-57°30° W
in the Atlantic coast of the Buenos Aires Province. It
has an elongated shape, with a general NNW-SSE di-
rection, a length of 25 km. and a variable width be-
tween 100 and 4500 m.

According to Cousseau (2003), the Mar Chiquita re-
serve has a total area of 46 km” with a drainage basin of
10,000 km®. Tt is separated from the ocean by a large
chain of dunes developed during the Pleistocene Epoch
and its connection with the open ocean is performed by
a canal which is approximately 6 km long, 200 m wide
and a depth ranging between 3 and 0.5 m. In addition to
the surface area of the lagoon, the nearly 260 km® of
adjoining territories should be also considered as part of
the Biosphere Reserve "Parque Atlantico Mar Chi-
quito".

The Argentine coastline extends over 4725 km long
(IGM, 2001) and can be divided into two main areas:
the Pampeano and Patagénico Fueguino (Dadon & Mat-
teucci, 2006). Mar Chiquita belongs to the Pampa
coastline, which is low with few landforms and full of
dunes located parallel to the coast creating a ridge. In
general, the sea and wind create wide sand dune
beaches which partially or totally obstruct the drainage
of the rivers that descend into the sea, resulting in
ponds, marshes and estuaries of saline soils with acidity

acidity problems. The waterfront of the Mar Chiquita
department extends for a total of 67 km.

For the purpose of this work, it is considered the coastal
region included within the reserve area "Parque Atlan-
tico Mar Chiquito", the one which expands from the
Mar de Cobo’s border to the Villa Gesell department
for approximately 30 km. At the same time, the Mar
Chiquita waterfront is divided into two large areas. The
first one extends from the border of the Mar de Cobos
beaches to the mouth of the lagoon, which coincides
with the urban area and is part of the buffer and transi-
tion zone in the reserve zoning. The second section ex-
tends from the mouth of the lagoon towards north until
the border of the Villa Gesell beaches, located in the
core area of the reserve. In Figure 1 the delimited study
area.

3. Materials and Methods
3.1. The operational framework

To attain the proposed objectives, a combination of ap-
proaches and approximations were selected. The main
approach was achieved by using a geo-historical analy-
sis. The reason for choosing this analysis responds to
the need for a retrospective study of the changes that
have occurred in the Mar Chiquita waterfront over the
past 60 years.

Figure 1 - Study area on the waterfront of the “Parque Atlantico Mar Chiquito” Reserve.

Figura 1 — Area de estudo na beira-mar da reserva do “Parque Atlantico Mar Chiquito”
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This approach takes into account the concept of coastal
system proposed by Muifioz (2003) and the Integrated
Coastal Zone Management (ICZM). Even though the
changes will always be understood from an integrated
view, the following division into three subsystems shall
be considered: physical-natural, socio-productive and
legal-administrative.

3.2. Materials and data collection

A number of photographic records and aerial images
were used as material: aerial photographs from 1931
(Admiralty Hydrographic Division), two Google Earth
images from 2003 and 2013 and other aerial photo-
graphs from 1996 to 2013 (“Interpretation Centre of the
Biosphere Reserve Parque Atlantico Mar Chiquito™).

The Mar Chiquita blueprint from 1949 (Venancio,
1951) as well as different surveys, records and statisti-
cal data were also consulted in order to complement the
previously mentioned information. A third source of
data were the bibliographic documents that have studied
the changes and transformations on the Mar Chiquita
coastline.

3.3 Data analysis

The evaluation process includes several important steps.
The information collected in the first stage, along with
the field observation, was used to identify the main
land-uses and activities that are currently developed in
the area. The second step consisted in processing the
bibliographic documents by applying the geohistorical
analysis in order to recognize the changes occurred on
the waterfront and to describe the present situation.

Analysis of the current problems

Muiioz (2003) performs an analysis of the different
views over time in terms of defining and addressing
problems in the coastal areas. According to him, the
problems have basically three stages or levels:

1. Deficiencies on the social system and organizational
structure that allows and sometimes even supports

the step to the next stage;

The development of a specific human activity that
involves the malfunction of the area or other coastal
resources;

An impact on: the same activity or another activity,
one or more coastal resources, the established order,
or simultaneously on more than one of the previ-
ously mentioned groups (Muiioz, 2003).

According to the author, the deficiencies on the social
system and organizational structure would be the source
of the problem while the human activity is the cause
and the negative impact is the consequence. Thus,
based on the idea that there are deficiencies on the Mar
Chiquita’s social system and organizational structure
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and by knowing the current uses and activities, is that
we represent the existing problem with a graph of cause
and effect.

Incompatibility and Confltiveness

The functionality of uses and activities should be in-
tended specially in terms of relations between them:
synergy, complementarity, neutrality, malfunction or
incompatibility.

For these concepts are understood:

* Synergy: when the confluence of two or more uses
are mutually reinforcing.

Complementarity: when a positive development in
the direction of an application involves next to an-
other.

Neutrality: when developing a use or activity is in-
dependent of another.

Competition and/or malfunction: when developing a
use or activity means the decrease for the devel-
opment of another.

Incompatibility: two uses are incompatible with
each other when achieving one implies the failure
of another.

To describe relationships of conflict and incompatibility
of uses (and other problems arising), matrices of com-
patibility and problem trees were used. These tech-
niques allowed us to systematized the critical analysis
of the current situation, which were then compared and
discussed with the results of other studies related to this
issue.

The development of this process of data analysis al-
lowed us to suggest strategies of management for the
Mar Chiquita coastal area.

4. Results
4.1.Geohistorical analysis of land- uses and activities

The territorial transformations on the Mar Chiquita wa-
terfront can be divided into two phases: the first one,
mainly characterized by the action of natural phenom-
ena and the second one, with a strong intervention and
action of humans. The use and development of the wa-
terfront increases chronologically, accompanying the
development and growth of the town.

For each of the sectors analyzed, the following uses
have been identified:

Waterfront 1

This portion of the waterfront recorded fewer uses and
activities and less territorial transformations. Their
analysis must inevitably be divided into two periods:
until 1996, and after the declaration of the natural re-
serve.
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In the first period we can identify three types of appli-
cations. The first one is linked to the recreational use of
the area near the mouth of the lagoon, although with
very few visitors and low impact. The second one is re-
ferred to the urbanization of area, which has between
100 and 230 inhabitants (INDEC, 2001). While the ur-
ban sector or infrastructure was not planned, this area
was affected by the fixation of sand dunes that altered
the natural dynamics of the sector.

The third use is related to the coastal protection meth-
ods. As it will be further explained in details, Mar Chi-
quita suffers, since the 40s, one of the most important
natural phenomena of coastal erosion in the province of
Buenos Aires. Consequently, a series of interventions
were performed in order to try to attenuate this prob-
lem. In this sector of the waterfront it can be mentioned
a project that had a major impact; the construction of a
breakwater at the mouth of the lagoon in 1973. This
managed to secure the mouth of the lagoon, which had
suffered from fluctuations up to 2500 meters.

After 1996, this area is included in the core zone of the
reserve. Therefore, as of this date, its only use is as a
natural area. No major changes in this sector have been
recorded in the last ten years, but the continued erosion
in Mar Chiquita has produced variations in relation to
the quantity of sand available on the beaches.

Waterfront 2

Historically, this sector has suffered the largest number
of transformations since it has focused almost on all
uses and activities.

Coastal Defense

Although most of the coastal defense activities have
been developed since the 80's, these activities are linked
to historical natural processes, covering even periods
prior to those described in this work. In any case, the
coastal defense has been associated with the first stage
of this analysis, which runs from 1949 to 1983. During
these years, one of the most extraordinary natural phe-
nomena of coastal erosion took place in the province.
Various studies show that there was an inland shoreline
displacement of 320 meters during a period of 32 years
with an average of 10 meters per year (Lagrange, 1993;
Merlotto & Bértola, 2008; Supporting Information I).

Another natural phenomenon that occurred over these
years was the displacement of the lagoon mouth. The
fluctuations were around 5000 m and have changed its
original conformation from north to south (Lagrange,
1993; Supporting Information II).

Following these natural phenomena one of the most
important usesbegins to develop; coastal protection.
Because of the severe erosion problems from previous
years, a series of protective coastal methods were per-
formed by the public sector.
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The first intervention was in 1973 when a breakwater
was built in the southern sector of the mouth of the la-
goon that allowed its current configuration (remodeled
again in 1983). The second stage starts in 1982 and co-
incides with the further development of the town and
better positioning as a tourist destination. This allows,
on one hand, an increase in the uses of the waterfront
by the local community and a more active intervention
of the public sector.

Over the years different techniques were applied.
Firstly, pneumatics were located in line to protect the
coastline, and then other concrete elements were used
as shown in Supporting Information III).

In 1991 four jetties were built at the south of lagoon
mouth; three of which currently still protect the area
along the streets Funes, Gallardo and San Martin. The
last one is the longest one, reaching 80 m length. Along
with this project, the previously mentioned methods,
such as the pneumatics and concrete elements, were
considerably improved while other rocks were also used
to protect these sectors in risk. However, these sectors
also create a great visual pollution due to the presence
of iron debris scattered along the beaches.

From an administrative point of view, the legal issue of
coastal erosion in the province falls under the Laws
11,723 from 1995, 13,516 from 1998, and especially
12.122 from 2006 declaring the Mar Chiquita coast as
an emergency zone.

From a legal framework, several plans and projects
were presented to defend the waterfront. In 2006 the
project called "protection and stabilization of the water-
front on the Mar Chiquita district" was implemented
(Merlotto & Bértola, 2007; Bértola et al, 2013).
scheme of works made from 1991 to the present is
shown in Supporting Information IV.

Urbanization

Among other human factors, the presence of buildings
and roads along the coastline damages the environment,
mainly because they were built on the first line of sand
dunes that provides sediment to the beach, maintains its
dynamic balance and constitutes the rainwater reserve
of the area.

During the early twentieth century the uses and activi-
ties in this area were limited. Mar Chiquita had not yet
been established as a touristic destination and had a low
percentage of residents. Constructions were just begin-
ning and it was in 1949 that the first plan of subdivision
of the town (File 69-25-49) was approved.

The date of this subdivision coincided with the founda-
tion of the town. The initial criteria for the subdivision
followed the ruling principle at the time, to urbanize as
close as possible to the beach. For this reason, blocks
and streets were laid out in an area implying dune re-
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moval, leveling and/or fixed with man made forestation.
Due to these actions, natural dynamics were quickly
and sharply altered, constituting one of the causes for
the severe erosion between 1949 and 1957. Until 1979,
in the south sector of the town alive dunes could be
found, while in the remaining area they were fixed. This
coincides with the lowest rates of erosion in the first
sector. From that date on, with the urbanization and the
expansion of the vegetation on the south sector, erosion
rates began to increase, ranking among the highest in
the town (Merlotto & Bértola, 2008). More information
about the delimitation of the coastal zone it is provided
in Supporting Information V.

However, the urbanization and settlement process was
developed slowly and even today Mar Chiquita remains
a very small town. The various censuses reflect a per-
manent population of 133 inhabitants in 1980; 162 in-
habitants in 1991; 394 inhabitants in 2001 and 487 in-
habitants in 2010(INDEC, 1991, 2001, 2010).

It is noteworthy that there are a lot of second residences
and according to the Ministry of Tourism and Environ-
ment of the town during the weekends the town often
congregates up to 5,000 people. In the last decade the
development of the waterfront has slowed its pace due,
on the one hand, to the changes in legislation and sec-
ondly, to the erosion problems and cultural awareness
of the risks.

Discharges

The treatment of both, municipal solid waste and sew-
age, has historically been very poor and there are cur-
rently large gaps. Storm drains into beaches have not
been built; consequently, streets perpendicular to the
shore and sloping toward her act as such. In various
sectors of the urbanized waterfront it can be seen "ca-
nals" as rainwater drains on the beach and dragging
sand into the sea. These phenomena are observed only
in some streets, mainly in Avenue San Martin which is
the only paved road (Supporting Information VI).

Sand Mining

The growth of coastal cities during the 1970s and 1980s
greatly increased the demand for sand, and this area
served as supplying for other Departments of the inte-
rior of the province. Sand mining has been considered
one of the most important causes of coastal degradation
in the Department of Mar Chiquita (Fundacién & Mu-
nicipalidad, 1991).

Sand mining was banned in 1977 (Decree Law No.
8,758) in Mar Chiquita and other Departments. How-
ever, in the 1980s and 1990s the extraction performed
by public state entities was allowed and conducted by
the city of Mar Chiquita on beaches located at the south
of the district (Merlotto & Bértola, 2007).

Sand extraction was carried out without control and or-
ganization during a long time, mainly between the 60°s
and 70's. Despite the ban in 1977 there have been nu-
merous incidents of illegal extraction in the later years.
Today this use has virtually disappeared and sand min-
ing rarely occurs.

Activities Related to Leisure and Tourism

For many years Mar Chiquita was considered as a spot
near the city of Mar del Plata. This was observed even
after its foundation as a town; the process of urbaniza-
tion was slowly developed and has never grown into a
large urban center. Despite this, it has always attracted
interest on leisure and recreation. See Supporting In-
formation VII.

A similar phenomenon occurs with tourism. Mar Chi-
quita responds to a mass tourism scheme, "sand and
sun", although the extent of this activity is relatively
smaller compared to other destinations in the Buenos
Aires Atlantic coast. Tourist activity is developed in the
waterfront and around the area of the lagoon, although

only the first sector is of interest in this work.
According to the municipal delegation of Mar Chiquita,
beside its 487 inhabitants, between 600 and 1000 tem-
porary residents arrive on winter weekends and between
1000 and 3000 on summertime. Based on the load ca-
pacity scheme proposed by Yepes (1998), Bertoni
(2013) estimated that the number of users on the
beaches of Mar Chiquita is comfortable.

The Coastline as Natural Area

Other forms of coastal use identified by Munoz (2003)
is as a natural space. This purpose in Mar Chiquita is
materialized through the various statements as a pro-
tected area. In Mar Chiquita there are three jurisdictions
administering the territories under protection. During
the first years of town development there was no pro-
tection, until in 1996 an international recognition cre-
ated the Atlantic Biosphere Reserve Parque Mar Chi-
quito. After that it obtained recognition at provincial
and municipal level. It is noteworthy that the protection
extends to even the entire urban area of the town. The
use as a natural area for the purposes of this paper has
two distinct sectors. While the coastal sector number 1
has a strict protection, the second is considered as a
buffer and transition zone.

The use as a natural area doesn’t implied major changes
or territorial transformations on the waterfront. This is
because most of the interventions described in previous
sections were performed before the reserve declara-
tion.However, being the sector under strict protection
has established a certain balance and from 1996 to the
present has barely been transformed.

Use as natural space takes place in the coastal area 2
and has very low environmental impact. It is only ac-
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cessible through visits organized by the Visitor Inter-
pretation Centre, limited to a maximum number of 50
visitors per day.

4.2. Problems associated with uses and activities

For this type of analysis it is important to understand
that the population is the main element and acts as a
physical environment transformer. Activities to be con-
sidered are many, and can be categorized by type or
scales.

Of the uses currently being developed in the city and
those that have generated a transformation that still per-
sists, the relationship of conflict can be analyzed
through the problems they generate.

According to the approach developed by Munoz (2003)
and based on the idea that there are deficiencies on the
social and organizational structure in Mar Chiquita, can
be expressed by a graph of cause and effect as shown in
Supporting Information VIII. Different uses and activi-
ties generate impacts individually, but it is also impor-
tant to consider the effects that cause altogether. Direct
evidence problems are coastal erosion and pollution.
However, each of them not only has been influenced by
other coastal uses but also as a whole, generating major
impacts: environmental degradation and loss of homes.

Coastal Erosion and destroyed of houses

Coastal erosion is one of the oldest problems in this
area and even today remains a serious concern. It is
strongly influenced by natural processes but is also en-
hanced by human action. Erosion is partly generated by
sand extraction that affects the sedimentary material
involved in the littoral drift. The extractive activity not
only affects areas where it is carried out, but also in-
creases the erosion of northern beaches (Marcomini &
Lopez, 1999).

Urbanization is another use that increases the phenome-
non. In the early years, forestation and fixation of sand
dunes avoided beach recovery and sedimentary natural
balance. Subsequently, the processes of real estate ex-
pansion implied sand dune removal and the progress of
construction near the sea limited the beaches dynamic
sector.

The infrastructure also influences the erosion. In this
case, works of coastal protection generate sand accumu-
lation in one sector, but expand the erosion processes
northward reaching similar levels of coastal regression
(10 m/year) (Isla, 1992; Merlotto & Bértola, 2007).

Another use that creates an erosive impact is urban
waste. Although it has been observed that there is no
sewage or storm water drains with direct access to the
sea, it is noteworthy that in some cases drainage of cer-
tain streets towards the beach generates erosion.

Activities related to leisure and tourism should also be
considered in this problem. Externalities generated re-
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garding erosion are related to construction and fittings
of space to provide services to tourists and the exces-
sive human pressure that may be generated during the
summer season.

The loss of housing is a problem associated with coastal
erosion that virtually took place since the beginning of
the development, in 1949, until the present. It was men-
tioned previously that the average landwards displace-
ment of the coastline was 10 meters per year. It was re-
corded between 299 and 320 meters of regression in the
considered period (Lagrange, 1993; Merlotto & Bér-
tola, 2008).

The loss reached 409 lots, according to Lagrange
(1993), while Merlotto & Bértola (2008) estimated a
total of 444 lots located in the coastline and 7 houses,
totaling 451 properties disappeared by the coastline re-
treat. Total surface loss for 2007 taking into account the
original plan was 64.36 hectares (Merlotto & Bertola,
2008).

Pollution and environmental degradation

Pollution in the study area is usually presented in two
ways: in liquid form and as solid waste. Solid waste is
mostly dumped by tourists and recreationists, but also
dragged from the streets of the city to the beach on
rainy days.

Liquid waste is coming through rainwater that drags
urban area pollution and is poured onto the beach
through the streets that has sloping onto it. Also can be
submitted through the mouth of the lagoon, where the
pollution comes from the lagoon itself.

Environmental degradation as a problem arises as the
result of the combination of all the above negative im-
pacts. Excessive, inappropriate or poorly regulated and
managed use produces a gradual degradation and pri-
marily affects the quality of the resource. The impor-
tance of this issue is even greater when taking into ac-
count the rebound effect of this problem. Like the uses
and activities contribute to environmental degradation,
this effect will decrease the possibilities of use of space
and will reduce the quality of recreational experiences.
For this reason, is needed seek to develop activities in a
sustainable framework to prevent it become self-
destructive

4.3. Incompatibility and conflictuality

Faced the identification of problems and dysfunctionali-
ties in the uses and activities, is necessary to establish a
land use planning. To do this, one of the main issues is
to define compatibility.

This task is closely linked with the assessment of the
aptitude of a territory. In this assessment process exist-
ing activities must be considered, as well as also poten-
tials ones. For the first case (which is addressed in this
study) needs and expectations of the population should
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be analyzed, in combination with locations relative to
the physical environment natural vocation and (eco-
nomic, social and environmental) sustainability, but es-
pecially its functionality in terms of relations between
them: synergy, complementarity, neutrality, dysfunction
or incompatibility (understanding these concepts as ex-
pressed in the methodology).

Supporting Information IX shows the relationships be-
tween uses and activities identified in the study area.

5. Discussion

Several studies have addressed some problems of the
Mar Chiquita waterfront, some of which have been
taken as a source of information for this study. Mostly,
these studies are focused on space transformations that
have taken place in this area, either by natural factors or
changes related to the growth and development of the
town.

Perhaps the issue that has attracted most attention is
coastal erosion. Many authors have studied this prob-
lem (Schnack et al., 1983; Lagrange, 1993; Isla, 1997,
Merlotto & Bértola, 2007) and it can be said that there
are coincidences regarding the gravity of the situation
and even as to the quantification of the coastline retreat.
Most notable in this regard are recent studies that have
shown the ineffectiveness that have so far the coastal
defense works that have been implemented (Isla, 2006;
Bértola et al., 2013).

Other studies have addressed the processes of urbaniza-
tion in the province of Buenos Aires and many have in-
cluded analysis of the development of tourism and envi-
ronmental impacts generated on the beaches. The stud-
ies of Dadon (2000), Dadén et al. (2002) and Bertoni
(2013) are the most significant in this area.

However, few studies have focused on addressing the
incompatibility of uses, land use planning and environ-
mental conflicts. Conflicts are common in any society
and in any kind of space, but the case of Mar Chiquita
has an important feature. The late development of this
area coupled with certain intrinsic characteristics re-
sulted in a declaration as a protected area in 1996. This
situation involved a tendency towards a development
paradigm based on sustainability, which could in some
way alter the use of space and its resources.

These changes are clearly evident in the study area of
this work, where it can be seen as a sector of the water-
front it joined a strict protection zone, while in the other
sector uses of varied nature are allowed. In accordance
with the identified waterfront uses the following actors
can be identified: the local community, tourism entre-
preneurs, real estate developers, staff affected to the
conservation and protection of the reserve, tourists and
the public sector.

Some of these actors advocate a specific interest in a
use or activity, while others may have more than one

inference. Thus, real estate developers and tourism op-
erators have an economic motivation linked to the fur-
ther development and expansion of its activities. The
same can happen with tourists and visitors, who de-
mand free access to the beach and the existence of in-
frastructures close to the beach or on the same beach.
Also, the local community, the public sector and even
the conservation agents require the existence of eco-
nomic activities and a certain degree of development,
but must worry about the care of resources and sustain-
ability understood in all its dimensions.

Taking it as a starting point, the analysis of existing
problems in the waterfront and the table of incompati-
bilities between uses and activities can establish rela-
tions of conflict between the different actors. The rela-
tionships of conflict in Mar Chiquita waterfront can be
summarized in a binomial of development versus con-
servation, and the search of a third option within the
paradigm of sustainable development. On one hand, this
contrast is reflected in the need of the local people and
their representatives to generate economic activities and
develop infrastructural projects that can provide an im-
provement on services and quality of life. However, on
the other hand, is manifested the need to make rational
use of coastal space and ensure their long-term sustain-
ability.

From this broad view of the conflict other conflictual
relationships are derived that may exist between each
group of actors or between the occasional exercise of a
use over another. The difficulty of handling these situa-
tions is to set limits and create respect for them.

The table of relationships indicates which uses are cur-
rently living in this area and indicates potential sources
of conflict. Setting limits on certain uses and activities
depend on the development vision that is intended and
on the future scenarios to which it points.

Regarding the planning of protected areas in recent
years they have shown certain tendencies. In the first
instance there is a concern relating to the competition
for space and the lack of land use planning that threat-
ens conservation units (Burkart, 2005; Mcdonald et al,,
2009; Morea, 2014). This concern in the case of bio-
sphere reserves is greater due to the coexistence of ur-
ban development and productive use within the reserves
themselves (Riddiford et al., 2014). Regarding the lat-
ter, other authors have highlighted the importance and
value that can have the stakeholders participation in the
operation and management of these areas (Borrini-
Feyerabend et al., 2012; Calado et al., 2014; Borrini-
Feyerabend et al., 2012)

Therefore, in addition, another big trend in investiga-
tions of protected areas is related to the planning of land
use and the search for new methods of zoning and de-
sign that allows to achieve the compatibilization of bio-
diversity conservation with the use of resources (Gar-
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cia-Frapolli et al., 2007; Geneletti & van Duren, 2008;
Ruiz-Frau et al., 2015).

In this case, management and planning of the territory,
and particularly at the coastal front, remains an open
account. However, some initiatives in recent years re-
veal an emerging willingness to guide actions in this
direction. As example of this, it can be highlighted the
launch in 2011 of the 2010-2020 Strategic Plan of Mar
Chiquita Department, which includes among its objec-
tives the management and planning of the territory. Al-
though to the date there is little progress, in the year
2012 began the Urban Management Plan.

On the other hand, from the province of Buenos Aires
through the Unit for the Coordination of Integrated
Coastal Management was launched in 2008 the Com-
prehensive Plan of Bonaerenses Coast, which among its
most ambitious goals, intends to enact the Law of Coast
of the province of Buenos Aires. However, progress has
been considerably slow and none of the goals has not
yet been achieved.

6. Conclusions

This work aimed to analyze the different uses and ac-
tivities that have been developed in the Mar Chiquita
waterfront since 1949 and to describe the conflicts and
incompatibility relationships between them. Results
show that Mar Chiquita has suffered considerable terri-
torial transformations, but also important environ-
mental, cultural, social, economic and administrative
changes.

The cause of these changes is that among the uses and
activities that were recorded, many are totally incom-
patible or have some degree of incompatibility. Behind
these incompatibilities, there are economic, social and
environmental conflicts, involving all sectors of society.

Furthermore, the bibliographic review shows that there
are a considerable amount of studies addressing topics
such as the development of tourism on the beaches of
the province of Buenos Aires, the coastal urbanization,
the environmental impact and the phenomena of coastal
erosion; however, very few of them apply a holistic
perspective. In that context, land use planning and inte-
grated management of the coastal front is an outstand-
ing account from their effective planning and imple-
mentation, but also from the scientific and academic
approach.

Based on the results and the problems and conflicts
identified in this study, the following lines of action are
proposed:

+ Establish a land management strategy: guided by
instruments such as ICZM, establish a rearrangement of
uses and activities that incorporate the normative to al-
low incompatibilities and articulate the current legisla-
tive dispersion, and the complex jurisdictional frame-
work.

* Rethinking the management system: given the large
number of players involved and the complex jurisdic-
tional framework, it is evident the need to design a
management model by the public sector, but that ac-
tively involves all parts, as an alternative to excel inter-
sectoral conflicts.

* Redesign of the protected area: as a corollary of the
previous recommended actions, will be necessary to
evaluate the functionality of the Biosphere Reserve
boundaries and zoning regarding the new proposed sys-
tem. The effectiveness of the protected areas design has
become a centerpiece in the quest for joint the binomial
use and preservation.

Finally, results here obtained should be useful to con-
tribute with the ICZM processes because it shows
which are the main uses and activities and puts in evi-
dence the relationships of incompatibility and conflicts
between them. This information should be an important
source for developing strategies of use and coastal zone
management.

Appendix

Supporting Information associated with this article is available on-
line at http://www.aprh.pt/rgci/pdf/rgci-646_Morea Supporting-
Information.pdf
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ABSTRACT

Conflicts frequently emerge in border areas between population and industry, often located in coastal regions. The munici-
pality of Sines, in Portugal, with cultural traditions connected to the sea and fishing activities, is a paradigmatic case where this
problem has existed for decades. Knowing that dialogue has provided good results in settling neighbourhood conflicts, a study
was conducted to characterise its environmental and social aspects and thus contribute to the knowledge of the factors that in-
fluence individual attitudes towards the environment, aiming to establish dialogue platforms and environment integration be-
tween the population and industry in Sines.

A holistic study was carried out, together with a survey of two convenience samples composed of key social players from the
local population and industry. Although the obtained results do not confirm any clear situation of pollution in Sines area, it was
however found that there exists a conflict between the local population and neighbouring industry, associated with the pres-
ence of the port and the industrial site and the resulting hazards for the environment and public health.

In this context, it is noted that social space has a modelling effect on individual behaviour, and physical proximity is the main
factor in the perception of the risk by local key players from Sines population. It was also noted that the surveyed companies
have been integrating principles of social responsibility in their management policies, mainly due to media pressure on the in-
dustrial activity, but also due to the environmental accidents which had previously occurred within the area.

This study, although exploratory, shows the willingness of the social players in Sines to cooperate in protecting the envi-
ronment and public health, with benefits resulting from that cooperation. This allows to anticipate success in settling the con-
flict in Sines through dialogue. There were identified the following fundamental elements to the implementation of dialogue
platforms:

i) Dissemination of environmental information promotes public participation,

ii) Risk perception is influenced by the physical proximity of the sources of environmental and public health degrada-
tion, and

iii) People exclusion from the decision-making processes causes a breach of trust towards those responsible for envi-
ronmental management.
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It is concluded that dialogue contributes to the prevention and settlement of conflicts between the population and industry,
which usually occur in environmentally sensitive areas such as the coastal regions, through environmental integration and the
building of trust at the local level, thus obtaining more solid and legitimate solutions for coastal management project concerns.

Keywords: risk, public participation, perception, citizenship.

RESUMO
O conflito na zona costeira de Sines (Portugal): elementos para a resolugdio através do didalogo

Conflitos acontecem frequentemente em dreas de fronteira entre populagoes e industria, muitas vezes localizadas em zonas
costeiras. O municipio de Sines, em Portugal, de tradig¢oes culturais ligadas ao mar e as atividades piscatorias, é um caso
paradigmdtico onde este problema se faz sentir desde ha décadas. Sabendo-se que o didlogo tem demonstrado bons resultados
na resolugdo de conflitos de vizinhanga, procurou-se caracterizar os aspetos ambientais e sociais envolventes, de forma a con-
tribuir para o conhecimento dos fatores que condicionam os comportamentos individuais em matéria de ambiente, tendo em
vista a implementagdo de plataformas de didlogo e a integra¢do ambiental entre a populagdo e a industria de Sines.

Realizou-se um estudo de caso holistico complementado por um inquérito aplicado a duas amostras de conveniéncia, cons-
tituidas por atores sociais chave da populagdo e da industria local. Embora os resultados obtidos ndo evidenciem uma clara
situagdo de polui¢do na regido de Sines, constata-se porém que existe um caso de conflito que opde a populag¢do a industria
vizinha, que se associa a preseng¢a do complexo portudario e industrial, e aos riscos que dal resultam para o ambiente e a
saude publica.
Neste contexto, verifica-se que o espaco social tem um efeito modelador das atitudes individuais, e que a proximidade fisica é
o principal fator para a constru¢do da perce¢do de risco pelos atores sociais locais. Verifica-se igualmente que as empresas
inquiridas tém vindo a integrar nas suas politicas de gestdo principios de responsabilidade social, muito pela pressdo
medidtica que se exerce sobre a atividade industrial, mas também pelos acidentes ambientais anteriormente ocorridos na
regido.
Este trabalho, embora exploratorio, vem demonstrar a disponibilidade dos atores sociais de Sines para a colaboragdo na pro-
te¢do do ambiente e da saude publica, resultando até beneficios dessa colaboragdo, o que permite antecipar o sucesso na
resolugdo do conflito em Sines através do didlogo. Foram identificados elementos fundamentais para a implementa¢do de pla-
taformas de didlogo:

i) a divulgagdo de informagdo ambiental promove a mobiliza¢do das pessoas para a participag¢do publica,

ii) a perce¢do do risco é influenciada pela proximidade fisica aos fatores de degradagdo ambiental e da saude publica, e

iii) o afastamento das pessoas dos processos de tomada de decisdo causa quebras de confian¢a nos responsaveis pela

gestdo ambiental.

Conclui-se que o didlogo contribui para a prevengdo e resolugdo de conflitos, que opéem as populagoes a atividade industrial
e que usualmente ocorrem em dreas ambientalmente sensiveis como sdo as zonas costeiras, pela integra¢do ambiental e pela
construgdo de lagos de confianga a escala local, obtendo-se assim solugoes mais robustas e mais legitimas em projetos de
gestdo litoral.

Palavras-chave: risco, participagdo publica, perce¢do, cidadania.

1. Introduction rioration of local marine resources and air quality have

become common (CMS, 2014).

In these cases, experience has shown that the neigh-
bourly relationships between population and industry
can be improved through dialogue (Schiipphaus, 2007).
However, according to Andrade and Schiavetti (2015),
the settlement of social-environmental conflicts is a

Industrial activity has always associated pollutant emis-
sions, a cause of environmental impacts (Brito et al.,
2011). In cases of proximity to population centres, these
impacts often contribute to popular unrest, often esca-
lating into conflict situations (Schiipphaus, 2007).
Sines, an old fishing town (Correia, 2008), located on

the west coast of Portugal (figure 1) is a paradigmatic
example of a conflict area, where the population is op-
posed to neighbouring industry.

Practically kept in its natural state until then, the con-
struction of the harbour and the industrial complex at
Sines coastal area in the early seventies (Soledade,
1999), and the relocation of the local fishing port and
subsequent uninstallation of the fishing fleet, started a
fast industrial and population growth (CMS, 2014)
which changed forever the lives of the people in Sines
(Pacheco, 1999). Since then, protests against the dete-

complex task, since they are surrounded by a “constel-
lation of independent factors” (Lewin, 2004), requiring
that their analysis should be done case by case (Torre,
2015).

It is also known that the surrounding social space has a
modelling effect in individual behaviour (Avila & Cas-
tro, 2002), influencing each person to adjust to rules of
conduct which they, at each moment, perceive as
socially correct (Cameron, 2005). On what constitutes
risk, people build their own perceptions (Nunes, 2000)
by means of a complex network of psychological, social
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Figure 1 - Location of the city of Sines, Portugal (source: Google Earth).

Figura 1 - Localiza¢do do municipio de Sines, Portugal (fonte: Google Earth).

and cultural factors (Lima, 1995), conditioned by their
own capacity for understanding (Filho ef al., 2010). Ac-
cording to Drucker (2012), risk perception-building is
conditioned by what one knows, perceived as a loss re-
sulting from some event (Flyn & Slovic, 2000), where
the media (Balle, 2003) has also an important part
(Schmidt, 2008).

On the other hand, since the fifties, the growing deterio-
ration of environmental conditions, and people’s
awareness of it together with higher media coverage of
environmental accidents (Mendes & Seixas, 2005), has
lead companies to search for new action strategies
(Mascarenhas & Costa, 2011). More than a simple at-
tempt to turn “green” activities with a “bad reputation”,
as the chemical industry and energy production (Porter
& Kramer, 2006), companies are integrating people’s
concerns into their management policies (Freeman,
2010), and adopting principles of sustainable manage-
ment, assuring this way their competitiveness (Ron-
dinelli & Berry, 2000).

Since these problems are mostly felt locally (Pinto,
2006), this study addresses the conflict in the Sines
coastal area, and the elements which condition the
availability for dialogue of local population and in-
dustries on what concerns environment and human

health protection, being justified by their social aspects
and also by the environmental fragility characterising
the coastal systems with a heavy industrial presence
(Lourengo & Asmus, 2015). This study also systema-
tises behaviours that allow preventing and anticipating
situations of potential conflict, aiming to promote envi-
ronmental citizenship and sustainable development.

2. Material and methodology
2.1. Methodological framework

In the social sciences, according to Lewin (2004), re-
search should start by analysing the issue as a whole,
and from there the detail for each particular aspect, thus
keeping oriented to the initially set goals. The analysis
model adopted (figure 2) is based on a hypothetical-
deductive empiric research model of the reasons for the
conflict in Sines, and the influences and rationalities
that determine each person’s behaviour in respect to the
environment (Quivy & Campenhoudt, 1995).

2.2. Case study

A holistic case study (Yin, 2006) was carried out,
spreading the research field to the surrounding envi-
ronmental and social aspects in order to answer the
“how” and “why” questions (Yin, 2001) to the exist
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Varidveis de estudo

] )

Atores chave: Industria:

eAtitudes ambientais
ePercecdo do risco
ePrincipios e valores

ePolitica empresarial
eModelos de comunicagdo externa

Disponibilidade para o
dialogo

Figure 2: Analysis Model - Factors that influence the availab-
ility for dialogue of Sines population and industry.

Figura 2: Modelo de andlise - Fatores que mais influenciam
a disponibilidade da popula¢do e da industria de Sines
para o didlogo.

ence of conflict within the Sines area. Information was
collected using as resources documentary analysis, di-
rect observation, and consulting data bases available on
online institutional sites, using triangulation of data
whenever possible (Sousa & Baptista, 2011). Special
attention was paid to conservation of the information in
order to avoid interpretation bias resulting from subjec-
tive epistemological meanings of the author (Carmo &
Ferreira, 2008).

2.3. Social Players Survey

This case study was complemented with two direct
questionnaire surveys (Quivy & Campenhoudt, 1995) to
identify the elements conditioning the willingness to en-
gage in dialogue, applied to non-probabilistic conveni-
ence samples (Carmo & Ferreira, 2008), which were
composed of key players, drawn from both the local
population and the industry of Sines (Barnett, 2002).

Key players from Sines population

A panel of 55 social players was selected from associa-
tions and non-governmental agencies registered in the
municipality of Sines [Support Information I], which,
by their role and social standing, sharing values and ob-
jectives, become opinion centres for their community
(Freixo, 2012). Although small, this sample (Carmo &
Ferreira, 2008) allowed the understanding and interpre-
tation of meanings in specific social and cultural con-
texts, becoming representative of the Sines population
and their willingness to cooperate with the surrounding
industry in protecting the environment and human
health (Sousa & Baptista, 2011).

The questionnaire [Support Information II] was adapted
from surveys carried out both nationally and within Eu-
rope, under the scope of the Observa (Almeida, 2004;

Gongalves, 2007) and Eurobarometro (EC, 2010; EC,
2011) programmes, according with the interests of this
study. The goal was to describe the environmental atti-
tudes and perceptions of the population of Sines and
their relationship with local industry. The survey was
tested (Sousa & Baptista, 2011) and carried out between
May and August 2014 with a success rate of 58%, with
no events during this period that could affect the results
of this research. The answers to the survey [Support In-
formation VI] were validated (Quivy & Campenhoudt,
1995), having been accepted all received question-
naires. The collected data were compiled in contin-
gency tables and graphic representations (Reis, 2008),
avoiding transcription errors (Sousa & Baptista, 2011).

Key players of Sines industry

According to the INE [National Statistics Institute]
(2014), in 2011 there were 1,435 companies based in
Sines. 4.9% of these were working in the energy and
transformation sectors and had contributed that year
44% of the total business volume, employing 16% of
the active population in the municipality. A panel of
eight companies was chosen [Support Information III],
which, due to their size and activity, represents the
critical social and environmental aspects of industry in
Sines (Freixo, 2012). Although Ilimited, this panel
(Carmo & Ferreira, 2008) characterises the universe of
companies in Sines and their availability to cooperate
with the local population in protecting the environment
and human health (Sousa & Baptista, 2011). The ques-
tionnaire [Support Information IV] was devised in
keeping with the goals of this study, to describe the
policies, and the public communication methods of the
companies, as well as their motivations to integrate
public consultation into their management practices.
The questionnaire was tested (Sousa & Baptista, 2011)
and carried out between December 2013 and January
2014, with a success rate of 50% and with no events
during this period that could affect the results of this
research. The corpus of the analysis [Support Informa-
tion V] was composed from the received questionnaire
replies (Quivy & Campenhoudt, 1995).

Statistical processing

To describe the degree of association between the pre-
dictive factors of the study wvariables, the non-
parametric statistical Spearman rank-order correlation
coefficient (rs) (Equation 1) was applied to the closed
answers (ordinal scales) (Reis, 2008; Heiman, 2011). In
this way it is attempted to describe the type and strength
of the relationship between the elements under analysis

(Heiman, 2011).
63 d*

NN =1
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Content analysis

To derive a description of the policies and external
communication models adopted by the surveyed com-
panies, content analysis techniques were applied, fol-
lowing the criteria for thematic and frequency categori-
sation proposed by Bardin (2011), in terms of compre-
hensiveness and significance (Vala, 1989). Given the
small number of responses significance intensity were
not considered (Vala, 1989).

3. Case Study
The municipality of Sines

The municipality of Sines includes the parishes of Sines
and Porto Covo and is located in the coastal area of
Alentejo, district of Setubal, occupying an area of 202.7
sq. Km. In 2011 it had a population of 14,238 inhabit-
ants and 5,621 family households (INE, 2014). Al-
though it is traditionally associated with maritime ac-
tivities, agriculture also plays a significant role in the
traditions and culture of the Sines (Soledade, 1999).

It can be stated that the social tensions in Sines starts
with the construction of the harbour and industrial sites
in 1973, a process in which the population was neither
consulted nor involved in, and that deeply changed the
local way of life (Pacheco, 1999). But it is during the
eighties that this tension reaches its pick due to a series
of accidents in the region (Nunes & Matias, 2003),
mainly the explosion of the oil tanker Campeon on Au-
gust 15, 1980; the oil spill by the oil tanker Mardo on

July 14, 1989; and the oil slick caused by the dumping
of ballast water by The Ogennitor on May 5, 1990.

The population of Sines has, since then, showed a high
concern about environmental issues, both by creating
partnerships and by participating in street protests in
defence of the environment. On May 28, 1982, the fish-
ermen of Sines interrupted their activities and boycotted
the activity of the industrial port (CMS, 2014), and on
June 8 of the same year the first “green strike” occurs in
Portugal, stopping all economic activity in the city of
Sines (Pacheco, 1999). In November, 1995, the local
fishermen once again interrupted their activity as a way
of protesting against the degradation of fishing re-
sources occurring within the region (Pacheco, 1999).
The harbour and industrial complex in Sines presently
occupies an area of over 3,000 ha, hemming the urban
area (figure 3). It includes a petrochemical plant, a
crude oil refinery and a coal-fired power plant.

Environment quality in Sines

According to the environmental data available for the
Sines region (Table 1), the quality of the surface waters
mostly presents low levels of pollution (SNIRH, 2014).
Concerning the quality of groundwater, eleven (11)
measurements were carried out between 2007 and 2012
showing changes of the natural values in six (6) differ-
ent parameters (SNIRH, 2014). On the quality of the
coastal and transition waters, which have been moni-
tored since 2008, the results for the whole Sines area
present maximum quality (SNIRH, 2014).

Figure 3 - Complex of Sines - Implementation of port and industrial areas (source: Google Earth).

Figura 3 - Complexo de Sines - Implantagdo das dreas portuaria e industrial (fonte: Google Earth).
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Table 1 - Quality of surface water in Ribeira de Moinhos (26D/50), in Sines, in the period between 2009 and 2013, according
to the SNIRH data (2014).

Tabela 1 - Qualidade da agua superficial na estag¢do de Ribeira de Moinhos (26D/50), em Sines, no periodo de compreendido
entre 2009 e 2012, de acordo com os dados do SNIRH (2014).

RIBEIRA DE MOINHOS (26D/50)
Dissolved
Ammoniacal | CBO & Total Oxygen
nitrogen days) CQO Phosphate | Total Nitrate (field) pH (field)
(mg/l NH4) (mg/1) (mg/1) (mg/l PO4) | (mg/l1 NO3) (%) (Sr)
31-03-2009 3 10,0 - 6,7 52 7,6
22-02-2010 45,4 - 2,0 - 7,2
15-12-2010 0,04 51,0 - 2,0 101 8,4
11-03-2013 3 21,0 0,071 4,1 48 -
13-06-2013 3 11,0 0,031 13,0 37 -
28-08-2013 3 16,0 0,031 6,3 39 -
Al MVR 0,05 3 - 0,4 25 70 6,5-8,5
MVA - - - - 50 - -
MVR 1 5 - 0,7 - 50 5,5-9,0
A2
MVA 1,5 - - - 50 - -
MVR 2 7 30 0,7 - 30 5,5-9,0
A3
MVA 4 - - - 50 - -
MYVR - Maximum value recommended > MVA
MVA — Maximum value admissible O >MVR

As far as the quality of the air is concerned (Figure 4)
the obtained results show, in general, a classification of
“good” (APA, 2014). However, the issue of air quality
in Sines became relevant during 2011 and 2012, when
several episodes of a stench occurred, 657 complaints
having been filed between January 2012 and October
2014 (CMS, 2014).

Health and society

The region of Sines has also been submitted to several
studies on human and social health. In 2003, the
SINESBIOAR project (Nave & Fonseca, 2004) aimed
to understand:

i) How the population evaluates the industrial complex
and the risks to human health, and

ii) The variables influencing the perception of those
risks.

The obtained results reveal that the individual percep-
tion of the risk increases with the physical proximity to
the complex. On the other hand, it is also verified that
the low levels of environmental information within the
region boosts fears and uncertainties, stressing the con-
cerns of the people about the presence of the industrial
sites and the resulting health risks (Nave & Fonseca,
2012).

In 2012, the results obtained from the GISA project
(Nave & Fonseca, 2012) to evaluate the quality of the
air in the Alentejo coast and the risks to public health,
showed there was a positive statistical association, al-
though moderate, between the quality of the air and the
low birth weight of the children born between 2007 and
2010, having been exposed during pregnancy to to-
bacco smoke (Ribeiro et al., 2012).

In this field, and according to the data of INE (2015),
the children born between 1995 and 2013 in Sines and
near-by municipalities present birth weights lower than
the national average during this period, with a fre-
quency of 95% of lower weights for Sines municipality
(figure 5).

Considering the results of this case study in the munici-
pality of Sines, although changes of the natural condi-
tions have been registered in the near past, it cannot be
stated that there is indeed a pollution case within the
region. This suggests that the causes of conflict in Sines
are related to perceived social and cultural issues than
with the environment. The construction of the harbour
and industrial complex in the area, in which the popula-
tion was not involved, that enforced a sudden change of
the traditional way of life of the Sines population, might
have influenced their attitude against the causes of that
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Figure 4 - Air quality in Sines in the period 2002-2012, according to the QualAr data (2014).
Figura 4 - Qualidade do ar em Sines no periodo 2002-2012, de acordo com os dados da QualAr (2014).

Figure 5 - Difference in average birth weight of children born in the municipalities of Sines relative to the national average, in

the 1995-2013 period, according to the INE data (2014).

Figura 5 - Diferen¢a dos pesos médios a nascenga das criangas nascidas nos concelhos de Sines no periodo de 1995 a 2013,

de acordo com os dados do INE (2014).

change, represented by the neighbouring industry (Cor-
reia, 2008).

On the other hand, the social and public health studies
which were carried out, show the concerns of the peo-
ple towards the proximity of the Sines complex, and the
resulting hazards for their health and safety, being ex-
acerbated by the lack of available information (Nave &
Fonseca, 2012). Although not quantified, these studies
show the existence of a real danger to public health, re-
sulting from local environmental factors related to the
industrial activity (Augusto et al., 2012).

Considering the results of this case study in the munici-
pality of Sines, although changes of the natural condi-
tions have been registered in the near past, it cannot be
stated that there is indeed a pollution case within the
region. This suggests that the causes of conflict in Sines
are related to perceived social and cultural issues than
with the environment. The construction of the harbour
and industrial complex in the area, in which the popula-
tion was not involved, that enforced a sudden change of
the traditional way of life of the Sines population, might
have influenced their attitude against the causes of that
change, represented by the neighbouring industry (Cor-
reia, 2008).
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On the other hand, the social and public health studies
which were carried out, show the concerns of the peo-
ple towards the proximity of the Sines complex, and the
resulting hazards for their health and safety, being ex-
acerbated by the lack of available information (Nave &
Fonseca, 2012). Although not quantified, these studies
show the existence of a real danger to public health, re-
sulting from local environmental factors related to the
industrial activity (Augusto et al., 2012).

4. Results and discussion
4.1. Key players from the Sines population
Environmental behaviour

Questioned about those day-to-day subjects that most
arouse their interest, as a way to evaluate their capacity
to engage in environmental participation, it was found
that the respondents are generally interested in envi-
ronmental issues (100%), as well as in new scientific
and technological discoveries (97%). According to
Torre (2014), a higher physical and cognitive proximity
raises people’s awareness and sensibilities, with a cor-
responding acquisition of practices and values (Pinto,
2004).
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About their direct involvement (Table 2), the respond-
ents are available to participate in environmental ac-
tions, even more than at national level, regarding the
results obtained in 2002 (Nave, 2004). They were, how-
ever, identified barriers to a more effective participa-
tion, such as the lack of time or opportunity (67%),
suggesting a certain incapacity or disclaimer of the re-
spondents in protecting the environment (Castro, 2004).

Table 2 - The involvement in environmental issues found in
the population survey of Sines (2014) and in the II In-
quérito Observa (2002).

Tabela 2 - O envolvimento nos assuntos do ambiente
encontrado no inquérito a populagdo de Sines (2014) e no
11 Inquérito Observa (2002).

as diseases caused by air pollution, industrial hazards
and soil contamination by industrial waste (Table 3). In
2002, at the national level, the main concerns of the
Portuguese were water and food contamination, as well
as forest fires (Delicado, 2007).

Table 3 - Environmental concerns found on the population of
Sines survey (2014) and the IT Inquérito Observa (2002).

Tabela 3: Preocupagoes ambientais encontradas no inquérito
a populagdo de Sines (2014) e o Il inquérito Observa
(2002).

Survey to the popula- | I Observa In-
tion of Sines (2014) quiry (2002)
Attended a public
meeting on envi- 84% 16%
ronment
Signed a petition
or participated in 81% 19%
a street protest
Contributed
money to an envi- 31% 69%
ronmental group
Participated in an
event promoted by 69% 31%
an environmental
organisation

These results show a strong positive correlation between
individual interests in daily life and their involvement
in environmental issues [rs(32)=+0,992; p <0,001].
Being individual behaviours influenced by social con-
duct norms (Lewin, 2004), these results reveal the
commitment of the respondents to environmental is-
sues, suggesting that a higher disclosure and dissemina-
tion of scientific information (Torre, 2014) encourages
and enhances public participation (Vasconcelos, 2006).

Risk perception

Knowing that fears and uncertainties may cause poten-
tial environmental conflicts (Beck, 2015), the respond-
ents were questioned about the environmental problems
existing within the Sines area, in such a way as to dis-
cern their perceptions of the surrounding environmental
risks. The results show a clear association of risk with
the environmental aspects which are uppermost in the
minds of the respondents (Nave & Fonseca, 2004),
such as smoke emissions from factory chimneys (66%),
disposal of toxic waste in the ground (47%), sewer dis-
charge on the beach (47%), and oil slicks (41%).

The main concerns among the respondents are also an-
thropogenic and associated to industrial activities, such

Survey to Sines | II Observa
population Inquiry (2002)
(2014)
]?iseases by air pollu- 88% 62%
tion
Industrial hazard 88% 43%
Indgstri.al waste con- 75% 500,
tamination
Contamination of tap 729 75%
water
Food contamination 69% 66%
Oil slicks 69% 42%
Earthquakes 38% 31%
Forest fires 31% 69%
Floods caused by natu- 259 299,
ral phenomenon

There is also a strong positive association between those
believed to be the main causes of environmental degra-
dation, industrial activity (100%) and big multinational
companies (97%), and the most potential environmental
threats within the region [rs (32) = +0,999; p <0,001].
These results reveal an important concern of the re-
spondents with environment and health, which is en-
hanced by the presence of the industrial sector in the
daily lives of the population of Sines (Nave & Fonseca,
2004), thus confirming that the people who live closer
to big industrial undertakings tend to stress the envi-
ronmental risks more strongly (Langlois, 2012; Che et
al.,2013).

Principles and values

Regarding to accountability, the respondents show low
trust in the institutions responsible for environmental
management (Table 4), i.e. the State and the Com-
panies. In this field, was noted trust in the regional pub-
lic institutions and local authorities, as well as in the
health professionals and scientific experts. The results
now obtained, naturally reflect the social and local cir-
cumstances of the Sines area, where the proximity to
the regional institutions is stronger. In the case of the
media, there is a perceived high breach of trust com-
pared to the national results of 2002 (Schmidt et al.,
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2004), due to the critical thinking and higher envi-
ronmental maturity of the Sines population (Torre,
2014), where this issues are a constant in the daily rou-
tine of the people.

Table 4 - Trust in sources of information about environment
found in the population of Sines survey (2014), on the II
Observa Inquiry (2002) and on Eurobarometer (2002).

Tabela 4 - Confianca nas fontes de informa¢do quando se
trata de assuntos do ambiente encontrada no inquérito a
populacdo de Sines (2014), no II inquérito Observa
(2002), e no Eurobarometro (2002).

Survey to | II Observa | Euroba-
Sines Inquiry rometer
population | (2002) (2002)
(2014)
Sc1entlsts and scien- 81% 65% 40%
tific experts
Health professionals 91% 70% i
and doctors
Environment and
consumer organisa- 78% 65% 37%
tions
Local authorities 84% 49% 8%
European institutions 69% 44% 9%
Media 59% 75% 29%
National government 47% 61% 7%
Ipdustrlal organisa- 25% 21% 39,
tions

It should be noted that the present social and economic
circumstances also have a strong influence on individ-
ual behaviour, often translated into dissatisfaction, and
the blaming of government institutions (Schmidt, 2008).

The results now obtained reveal a strong positive asso-
ciation between the value assigned to environment pro-
tection (100%), the lack of institutional trust in the
national government [rs (32) = +0,976; p <0,001], and
the industrial organisations, [r; (32) = +0,965; p
<0,001]. This may be due to the lack of environmental
information (Alves et al. 2012) published in the Sines
region (Nave & Fonseca, 2012), and people being ex-
cluded from the decision-making processes concerning
the environment (Felt, 2000; Schmidt et al., 2004).
Even so, it is expected that the people in charge of envi-
ronmental protection fulfil their duty to assure that pro-
tection (Lima & Schmidt, 1996).

4.2. Key players of Sines industry
Corporate policy

In order to make a description of the effective availab-
ility of the companies (latent contents) to enter into dia-
logue with the local population, the policies and moti-
vations (explicit contents) for the adopted external

communication process were addressed, having been
defined three analysis dimensions (Bardin, 2011): (1)
Emotional; (2) Instrumental; and (3) Ethics.

1) The emotional dimension refers to the motivation to
communicate, as an intention or will to communicate,
although without any effective physical action. Either
by principle or because they are required to (Rondinelli
& Berry, 2000), the respondent companies recognise
that there are benefits arising from implementing pro-
cesses to engage with the local population:
“collect information on their concerns and inter-
ests” (Company #1); “the environment certifica-
tion granted in 2001 and the registration in
EMAS in 2010 [...] imply this motivation”
(Company #2); “abiding to the legal requirements
and Company decisions” (Company #3), “a
population [...] supporter and enthusiastic about
the proactive role of the company in the local ec-
onomy and development”, “assure the satisfac-
tion of all stakeholders”, “security and envi-
ronment are two of the priorities [...] minimizing
the environmental impact of the activity” (Com-
pany #4).
The respondent companies are, however, reluctant to
adopt these type of mechanisms, what is probably due
to the bad image created around the industry (Schmidt,
2000), and for fear of being exposed to public opinion
(Freeman, 2010). This issue, together with popular mis-
trust, due to former accidents in the region, many times
exaggerated by the media (Schmidt, 2000), as well as
the lack of knowledge from the people, form barriers
for companies to enter into dialogue with the local
population. However, this negative and adverse image
of industrial activity seems to be changing:
“has no knowledge of the activity and perform-
ance in what concerns environment and human
health risks”, “normally associates local industry
has being highly pollutant” (Company #1);
“situations on environmental hazards occurred
within the Sines area” (Company #2); “consider
that the activities being carried out were danger-
ous and could put at risk the local communities”,
“I feel that they can understand better the inci-
dents which occur” (Company #3); “the success
[...] in what concerns security levels might have
transmitted an image of credibility and serious-
ness” (Company #4).
The absence of negative elements is noted, whether op-
position or denial, concerning the implementation of
external communication processes. This unanimity re-
flects the social maturity and availability of the re-
spondent companies to be involved with population in
dialogue.

2) The instrumental dimension of external communica-
tion is reflected in the company’s practices, mainly with
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reference to the adopted dialogue models (Rondinelli &
Berry, 2000). The obtained results show that, more than
available, the respondent companies have already ad-
opted and implemented communication processes ori-
ented to dialogue with the local population, e.g. open
door events for schools and other guests:

“emphasis of the contact with the local popula-
tion and their representatives”, “regular visits to
the premises”, “the visit and contact with the
premises, the industrial process, the envi-
ronmental and safety issues” (Company #2); “In
this type of event the company shows its prem-
ises and products”, “organizes open door events
for its workers’ families, friends and representa-
tives of the local community” (Company #3);
“the delivery of specific products [and] match the
actions and messages to each one”, “involving
the stakeholders, namely the general population,
is part of the [company] communication princi-
ples” (Company #4).
It was verified that for the respondent companies, the
motivations for effective communication (Rondinelli &
Berry, 2000) are to promote their corporate image, as-
sure the longevity of the company, and to improve ac-
tivity performance. The dialogue with the population
gives credibility to the corporations (Freeman, 2010),
and allows returns concerning, for example, negative

impacts not previewed (Rondinelli & Berry, 2000):

“inform about the work of the company so that
the population is enlightened” (Company #1);
“hear the opinions and concerns of those sur-
rounding us”, (Company #2); “through informa-
tion [...] remove the fear from the population”,
“since they don’t have the necessary knowledge,
they see it with mistrust and fear” (Company #3);
“the perception of environmental impact [...] fa-
vours the predisposition of the local population to
understand and take action in case of emer-
gency”, “an informed population [...] is a facili-
tator population” (Company #4).

3) The ethics dimension refers to communication as an

expression of social corporate responsibility (Rondinelli

& Berry, 2000), leading to a more interventionist action
in the community (Schmidt, 2008). This way, the exter-
nal communication processes are the means to spread
the environmental culture among the population:

“assure that communication reaches the popula-
tion in a clear and understandable language”
(Company #1); “fundamental for a culture of
total transparency and proximity” (Company #2);
“the communication we send to the representa-
tives of the community [...] allows to build trust”
(Company #3); “becoming an active and deci-
sion-making member in the evolution of the
community, characterised by the presence of in-
dustry”, “sustainability is the bonding concept of
the fundamental messages from [the company]
(Company #4).

External communication models

So that the fundamental elements for establishing dia-
logue could be identified, the respondent companies
were questioned about the external communication
models they adopted when aiming at dialogue with the
population.

At an organisational level it is verified that dialogue be-
comes effective with the operationalization of the means
and mechanisms necessary to implement the processes
of external communication, having to be defined:

- A policy of transparency and commitment;
- Specialised technical skills;

- Specific information content, and

- Characterization of the audience.

However, there are risks in its implementation, which
might result in a breach of trust in the process. These
risks may arise from an inadequate process or com-
munication failure by the corporation, the use of infor-
mation in an exaggerated way, or even due to bad faith
on the part of the public using this processes.

As for the communication components (Sousa, 2010), it
is noted that for the respondent companies it is the
population that should start the dialogue, posing the
focus of the speech on the receiver (Figure 6). This

Figure 6 - Distribution of communication components.

Figura 6 - Distribui¢do das componentes da comunicag¢do.

114



Journal of Integrated Coastal Zone Management / Revista de Gestdo Costeira Integrada, 16(1):105-118 (2016)

underlines the reluctance of companies to be publically
exposed (Freeman, 2010), suggesting that something
has to happen to encourage them to assume a more col-
laborative role in the community.

4.3 Dialogue platforms

As referred to earlier, coastal systems are, by nature,
environmentally fragile (Lourenco & Asmus, 2015)
and, as mentioned by Andrade and Schiavetti (2015),
they are often the arena for conflicts where different
interests tend to collide. On the other hand, industry
also prefers to be in coastal areas, mainly due to the
easy access to sea routes. Thus the presence of port fa-
cilities is fundamental, as it is in Sines (CMS, 2014).

This study confirms that the close interaction between
people and industry (Che et al., 2012; Huang et al.,
2012) causes both environment and social conflicts
(Schiipphaus, 2007). Nevertheless, although consider-
ing that the conflict in Sines is a reality caused by the
industrial activity and air pollution (figure 7), the re-
spondents are available to cooperate with industry to
protect the environment and public health, even con-
sidering such cooperation advantageous for the popula-
tion (69%), either through the involvement of people
(41%), or for achieving a better environment (24%).

In turn, the survey results obtained from the industry’s
key players show the availability of the respondent
companies for dialogue with the local population, al-
though their motivation is essentially instrumental (fig-
ure 8), i.e. the corporations’ communication practices

are motivated by the utility principle (Freeman, 2010),
which is to promote the corporate image, assure the fu-
ture of the company, and to improve the performance of
their activities (Rondinelli & Berry, 2000).

However, there are possible barriers to the implementa-
tion of dialogue platforms (Vasconcelos et al., 2009),
relating mainly to the lack of time or opportunity of the
population, or a fear of exposure to public opinion on
the part of the industry. This reinforces the importance
that external environmental mediation may have in set-
tling local conflicts (Farrel & Weaver, 2000), acting as
a facilitator of discussion, and promoting cooperative
understanding through dialogue (Schiipphaus, 2007).

In this field, the regional and local administrative auth-
orities, as they are closer and hence can better under-
stand the local reality (Santinhos et al., 2014), may play
an important part in the environmental integration of
population and industry, by establishing platforms of
plural and integrating dialogue (Alves et al., 2012), and
in this way positively influence responsible envi-
ronmental management.

However, there are possible barriers to the implementa-
tion of dialogue platforms (Vasconcelos et al., 2009),
relating mainly to the lack of time or opportunity of the
population, or a fear of exposure to public opinion on
the part of the industry. This reinforces the importance
that external environmental mediation may have in set-
tling local conflicts (Farrel & Weaver, 2000), acting as
a facilitator of discussion, and promoting cooperative
understanding through dialogue (Schiipphaus, 2007).

Figure 7 - The environmental conflict in Sines and the reasons for its existence.

Figura 7 - O conflito ambiental em Sines e as razdes para a sua existéncia.

Figure 8 - Dimensional analysis of external communication policy.
Figura 8 - Andlise dimensional da politica de comunicagdo externa.
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In this field, the regional and local administrative auth-
orities, as they are closer and hence can better under-
stand the local reality (Santinhos et al., 2014), may play
an important part in the environmental integration of
population and industry, by establishing platforms of
plural and integrating dialogue (Alves et al., 2012), and
in this way positively influence responsible envi-
ronmental management.

5. Solution proposals and future works

The collected environmental data do not show a clear
situation of pollution in Sines area, therefore the causes
of conflict between the population and the industrial
activity may result from social and cultural reasons
(Correia, 2008), more than from degradation in the
quality of the environment itself. To this it should be
added the fact that the building of the port and in-
dustrial complex in Sines has been imposed without the
population taking part in the process (Vasconcelos,
2006). It is thus important to carry on the study of the
reasons that led to the conflict in Sines, and of the
causes that originated and sustain it (Schiipphaus,
2007), thereby, contributing to an understanding of the
neighbourhood conflicts involving population and in-
dustry.

Nevertheless, due to the episodes of modification in the
natural conditions within the Sines area, it is fundamen-
tal to carry on, in the long term and broad-ranging, en-
vironmental and public health studies, to identify and
describe local environmental characteristics, which are
justified by the presence of the industrial complexes in
Sines (Nave & Fonseca, 2004), and the environmental
fragility of costal systems (Lourenco & Asmus, 2015).

Because fears and uncertainties result from a lack of
information, and cause gaps between the real perform-
ance of companies and people’s perceptions of the risks
to environment and human health (Rondinelli & Berry,
2000), it is necessary to create and develop a standard
system of responsible self-regulation, based, for in-
stance, on norm ISO 19600:2014 (ISO, 2014), which
will ensure on one hand the trust of the population in
environmental protection, and on the other an incentive
for a wider involvement of corporations within the
community (Schmidt, 2008).

Since the settlement of conflicts involving a population
and industry can be achieved through clear and effec-
tive communication of the risks to the environment and
public health, and by the participation of the people in
the decision-making processes (Vasconcelos, 2009), it
is important to carry out an action program to the pro-
motion of social dialogue in Sines (Alves et al., 2012),
with the involvement of local authorities (Santinhos et
al., 2014), thus contributing to a better neighbourly re-
lationship between the people and the industrial ac-
tivity, and also by introducing new ways for local gov-
ernance (Vasconcelos et al., 2006).

6. Conclusions

Knowing that the neighbourly relationship between
population and industry may be improved through dia-
logue, this study intends to contribute to the knowledge
of the factors which condition the individual behaviours
in what concerns the environment. The results show the
availability of the key players, both from the population
and the industry of Sines, to cooperate in the protection
of the environment and public health, which allows to
foresee the success in settling the conflict in Sines
through dialogue.

Since the lack of knowledge causes fears and uncertain-
ties as well as enhancing conflict, it is fundamental to
create trustworthy communication channels that can in-
form the population of the relevant information, so that
they can make their own decisions in an informed and
conscious way. To bring the scientific speech closer to
the people allows for more effective citizenship, thus
creating new opportunities for local governance, where
the agreed solutions become more legitimate and thus
more efficacious.

The industrial organisations also have an important role
to increase the environmental culture of the population,
promoting environmental citizenship and sustainable
development. Using their technical and scientific know-
ledge, acquired daily through their activity, the corpora-
tions have the opportunity to transform that information
into knowledge, and, as social partners, share it with the
community.

On the other hand, the physical proximity of industry is
confirmed as the main factor in shaping the perception
of risk. Because environmental problems are mostly felt
locally, so it is also locally that the institutions are bet-
ter prepared to address these kind of issues. In this field,
involving the people in the decision-making processes
is fundamental for the prevention of, and devising of
solutions to, social and environmental conflicts.

It is thus concluded that construction of any industrial
project in a coastal area, where the industry is side by
side with population, must take into account the in-
volvement of people in the decision-making processes,
and local authorities to establish public dialogue, aim-
ing to establish dialogue platforms and environment
integration between the population and industry in
Sines
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Supporting Information associated with this article is available on-
line at http://www.aprh.pt/rgci/pdf/rgci-
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