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a  b  s  t  r  a  c  t

In many  cases,  antiquities  are  threatened  due  to the  lack  of  a  spatial  planning  that  takes  into  consideration
the  sensitivity  of  these  sites.  As  with  in  land  sites,  spatial  planning  is  needed  for  coastal  and  sea  sites  too,
in  order  to design  current  and future  activities.  The  recently  (2014)  adopted  Marine  Spatial  Planning
directive  (Directive  2014/89/EU)  will  be implemented  – for the  first time  – by  all  EU member  states  by
2020.  The  specific  goal  of this  directive  is  to establish  a framework  for  maritime  spatial  planning  (MSP)
aiming  to  foster  coordinated  and coherent  decision-making,  to  maximize  the  sustainable  development,
economic  growth  and  social  cohesion.  For  these  tasks,  MSP  should  take  into  consideration  the  protection
of  cultural  heritage  (both  underwater  and  coastal)  as  well  to intensify  integrated  planning  for  coastal
areas.  In  addition,  the  European  marine  region  of  Mediterranean  Sea  adheres  the  Barcelona  Convention
for  the  Protection  of  the  Marine  Environment  and  the  Coastal  Region  of the  Mediterranean  adopted  in
1995,  with  Cyprus  being  one  of the  22 Contracting  Parties.  MSP  can  be extremely  complicated  since  a
variety  of  activities  need  to be  planned  keeping  at the same  time  a balance  from  one  hand  between  the
ecosystem,  cultural  and  natural  Heritage  and  on the  other  economic  growth.  Within  this  framework,  the
present paper  discusses  the  assessment  and evaluation  of Marine  Spatial  Planning  (MSP)  related  to  the
pressures  to  historical  and  archaeological  coastal  sites  in Cyprus,  using  Geographical  Information  Systems
(GIS).  As  evidenced  from  the  present  study,  MSP  is  an efficient  strategic  way  for  protecting  known  CH  sites,
as  well  as for  future  prevention  and  safeguarding  of either  known  or unknown  (i.e.  unexcavated)  sites,  by
reallocating  various  activities  potentially  threatening  CH monuments  and  landscapes,  both  marine  and
littoral.

© 2016  Elsevier  Masson  SAS.  All  rights  reserved.

1. Introduction

Marine Spatial Planning (MSP) is the process of analyzing and
allocating the spatial and temporal distribution of human activities
in marine areas “to achieve ecological, economic, and social objec-
tives, usually specified through a political process” [1,2]. MSP  can
be extremely complicated since it includes areas such as the ter-
ritorial sea, the contiguous zone, the exclusive economic zone as
well continental shelf of a country. In addition, MSP also includes
coastal zones where a variety of activities are taking place.

MSP  is becoming increasingly used as a viable approach for
comprehensive and efficient management of marine and coastal
ecosystems [3–5]. In addition, as Alexander et al. [6] state, the
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rapid needs of the offshore renewable energy sector has led to an
increased requirement for Marine Spatial Planning (MSP) under the
‘ecosystem approach’. Several factors and activities have to be con-
sidered within this framework over the coming decades, and while
land use planning is well adopted by many countries, a major gap
is seen in the offshore planning zones [7]. Indeed, as Hance et al.
[7] state, several policies need to be reconsidered regarding MSP
policy, since several bodies until now tend to have legal power to
be involved in the formulation of these policies. Such complexity
issues linked with the involvement of a variety and heterogeneous
governmental bodies and other institutions need to be solved for
MSP  to be seen as a new integrated and holistic approach [8]. To this
direction, already some Geographical Information Systems (GIS-
based tools) have been developed for direct use from the planers
[9].

Competition for maritime space highlights the importance of
efficient adaptive management, to avoid potential conflicts as well
as to create synergies between different activities [10]. As Kelly
et al. [11] state, the establishment of MSP  in Europe will be a core
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aspect for future sea use management strategies. In fact, the recent
European MSP  Directive, deal with a long-term strategy (required
by 2020), to support sustainable growth in the marine environment
[12]. As an emergent policy landscape, MSP  is also subject to on-
going political and legislative changes that may  significantly affect
its future development [13]. Implementing MSP  is a considerable
challenge for marine stewardship agencies, in large part because
of the limited available data, as well as because the syntheses of
data are spatially heterogeneous and the dynamic socio-ecological
systems that it is needed to be affronted are extremely complex
[4]. Some experts on marine policy have compared MSP  with tra-
ditional planning and zoning that has taken place for decades on
shore [2].

Traditionally, marine space has been predominantly regulated
within individual economic sectors such as shipping channels
and aquaculture sites, and there has been little consideration of
the effects of potential conflicts across sectors on other human
activities or on the marine environment [14]. During the past
decade, the traditional sectorial approach to natural resources and
environmental management has been recognized to be insuffi-
cient to address the cumulative effects of human activities on the
marine environment and has shifted to a more holistic “ecosystem
approach” that calls for comprehensive analysis of all dimensions
of environmental problems [15]. As Ehler [16] argues, policy land-
scape for MSP  in the EU consists of a variety and many time
heterogeneous policies, directives and regulations which empha-
size on a particular activity within the marine space. Since MSP
policy is still relative a young topic, the overall policy landscape is
still fragmental regarding policy drivers, environmental legislation
etc. [16] which needs however to be implemented in an ecosystem-
based approach [15].

According to UNESCO [17], MSP  is not only conservation plan-
ning. While a network of marine protected areas might be one
outcome of MSP, it further seeks to balance economic development
and environmental conservation, and does not focus exclusively
on the goals of conservation or protection. As Gilliland and Laffo-
ley [18] point out, in the context of sustainable development, the
Ecosystem Approach, and lessons already learned from land use
planning, specific operating principles, such as better understand-
ing of the cumulative effects of different types of human activities,
both on marine ecosystems and each other, are recommended [18].
Indeed, due to overlapping objectives, not all uses are compati-
ble with one another and are competing for ocean space or have
adverse effects on each other [14].

MSP  can play a strategic role for assessment, protection and
future prevention of cultural heritage both in land (coastal zones) as
well in the sea (underwater heritage). During the MSP  implementa-
tion, a strategic regional assessment of conservation values as well
as current and emerging pressures on the marine environment is
performed [19]. This assessment identifies key conservation and
heritage priorities for each marine region and the range of legisla-
tive and administrative tools available to manage them. Indeed,
despite the fact that MSP  is usually connected with a variety of
economic benefits, it also includes social benefits such as the “iden-
tification and improved protection of cultural heritage” [20].

The paper has a twofold objective: from one hand, seeks to
demonstrate the MSP  application, in Cyprus, using Geographi-
cal Information Systems (GIS), so as to identify the current and
future pressures on cultural heritage sites and monuments located
in the coastal zone of the island. On the other hand, it demon-
strates the importance of the management of cultural heritage
sites when implementing MSP  programs so as to reduce future
conflicts and minimize any potential pressure in the surround-
ings of sites charged with historical and archaeological significance.
Underwater archaeological sites (e.g. ancient shipwrecks) have
been taken into consideration for the MSP  implementation for

Cyprus. However, this information was declared classified (by the
local authorities) and therefore cannot be presented in this paper.

The paper focuses on activities and the consequent conflicts
related to cultural heritage sites located in the coastal zone. As it will
be demonstrated below, coastal zones includes cultural heritage
sites which are more affected by various other activities with per-
manent impacts, that acquire a priori planning and management
decisions.

2. Case study area

Cyprus is located is the eastern part of the Mediterranean Sea, in
the cross-road of Asia, Europe and Africa. The extent of the exclu-
sive economic zone of Cyprus is almost eleven times bigger than
the island itself. Cyprus has a long history dating back to the 10th
millennium B.C., while several sites and monuments can be found
spread all over the island. Coastal areas were in the past – as they are
today – privileged and desirable. Therefore, important archaeolog-
ical sites and monuments are to be found there. The monument list
of Cyprus, includes UNESCO World Heritage protected sites, such as
Nea Paphos, while other important sites also exist in a close prox-
imity to the coastline such as ancient Kourion, Amathous, Kition,
Maa-Palaiokastro (or Palaeokastro), Tombs of the Kings etc. Nev-
ertheless, it is important to underline that many other – not so
well known – sites and monuments are to be found on the island,
as indicatively is shown in Fig. 1, with the majority of them to be
located along the coastline. In addition, many known but still unex-
cavated sites have been located by archaeological authorities and
researchers and are also likely to be excavated and/or protected in
the future, including the costal zones.

It is therefore evident that in the case of Cyprus, MSP application
through the adoption of the Directive 2014/89/EU by 2020, may be
exploited as a preventing tool contributing to the total cultural her-
itage management of the island, in order to identify the pressures or
conflicts between the different activities taking place in the vicin-
ity of monuments and sites (either in land or underwater), while
on the other hand it could be used as tool for future protection of
unexcavated or potential cultural heritage sites.

3. Methodology and resources

The methodology followed for the aims of the study is shown in
Fig. 2. In order to evaluate the MSP  in the area of Cyprus, a variety
of digital data was initially collected from several public authori-
ties of Cyprus. This effort was contacted under the auspices of the
Department of Land and Surveyors of Cyprus, as the official carto-
graphic organization of the island. More than 60 different thematic
layers of data were finally gathered from the Ministry of Transport,
Communications and Works, Cyprus Ports Authority, Department
of Merchant Shipping, Department of Environment, Department
of Geological Surveys, District Administration Offices and other
agencies. The final catalogue of the data included amongst other,
contours, ports and port areas, ship routes, seatbelts areas, fishing
shelters, fishing areas, fishing protected areas, artificial reefs, aqua-
culture areas, locations for research and mining underwater energy
resources, renewable energy systems, sea pipelines, cables, etc.

The data were then imported into a common spatial geo-
database in the ArcGIS v.10 environment and then projected into
the local cartographic projection of Cyprus (Cyprus Geodetic Refer-
ence System’93). The specific commercial software was  used due to
the capabilities of spatial analysis needed for this study as well as
the capabilities to import variety types of data sets into the system.
Once the geo-database was completed, the local as well European
legal framework was studied by experts (i.e. lawyers). In parallel,
best practices from other MSP  applications have been taken into
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