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SUMMARY

The interests, responsibilities and opportunitiestates to provide infrastructure and resource
management are not limited to their land territouy extend to marine areas as well. So far,
although the theoretical structure of a Marine Awistration System (MAS) is based on the
management needs of the various countries, thenenggrms have not been clearly defined.
In order to define a MAS that meets the spatial imearrequirements, the specific
characteristics of the marine environment have & itbentified and integrated in a
management system. To explicitly define MAS, certasues need to be addressed such as:
the types of interests that exist in marine envitent, the best way to capture and register
those interests, laws defining these interests,thenl hierarchical classification, as well as
how this classification can be used to produceptirgciples for the implementation of MSP.
In addition, the registration of laws in a MAS tltatuld automatically define the constraints
of the emerging Rights, Restrictions and Respolit##isi (RRRs) should be addressed, along
with property/ tenure object definition. Furtheregtions need to be answered e.g., what is the
basic reference unit and how can this be definetimthated and demarcated, capturing the
3D presence of marine parcel and is the traditide&hition of a cadastral parcel applicable
in a marine zone defined by United Nations Conwenion Law of the Sea (Hereinafter:
UNCLOS) (United Nations, 1982) and how could thearfo dimensional nature of marine
RRRs be included. Addressing these questions totestithe basis upon which a MAS can be
built. However, the most crucial question is how thternational standards and practices of
land administration domain can be used for manathegmarine environment. The aim of
this paper is to examine the above questions,dbepthe ways the legislation can be included
into a MAS and to present how RRRs relating to neaspace may be defined and organized,
in order to develop a MAS based on internationahdards by means of not only trading in
marine interests, but rather facilitating the mamagnt of activities related to resources.
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1. INTRODUCTION

Over the last two decades, countries with extensoastlines and confined marine space,
where they exercise sovereignty and powers, haa#t dé&h the concept of MAS. Among
others Australia, Canada, the Netherlands and thited) States have developed systems for
the administration of marine interests and theasngble management of marine resources
(Athanasiou et al, 2015). Their efforts are at weflgpment stage, based on practices adopted
in the fields of Marine Cadastre (MC), Marine Sphata Infrastructure (MSDI), Marine
Spatial Planning (MSP).

Many definitions have been given to MC, as Nichailal (2006) extensively described. It can
be broadly defined as “an information system thetords, manages and visualizes the
interests and the spatial (boundaries) and nonaspkata (descriptive information about laws,

stakeholders, natural resources) related to th&a®8DI is fundamental to the way marine

information is developed and share for competenimaaadministration. MSP is a planning

frame for balancing the rival human activities amdnaging their effects in the marine

environment.

Research has been carried out concerning the aborebetween these concepts and the way
they interrelate. MC and MSDI relationship: MC wsfided as a management tool, which can
be added as a data layer in a marine SDI, allowhegn to be more effectively identified,
administered and accessed (Rajabifard et al, 2R@fgbifard et al, 2006; Strain et al, 2006;
Widodo et al, 2002; Widodo, 2003; Widodo, 2004)ctRermore regarding the relation of MC
and MSP, according to Arvanitis (2016), there isva-way relationship between MSP and
MC: “Both of them function independently. Howev&SP is designed and implemented
safely and at a lower cost if it utilizes data fron€C and MC will register and control the
different rights and licenses in marine areas basedcological environment when defined
zoning from MSP exist.” According to De Latte, 20% MC is also different to a MSP as
referred to in the directive 2014/89; a MSP is malied to regulate the use of the marine
area/areas it covers; a MC is intended to desaiize delimit distinct MC parcels and to
indicate all relevant public and private rightsstreetions (including inter alia the restrictions
resulting from MSP) and charges on those parcels.”

MASs show the different perspectives of the varipusdictions, while the tools developed
for the management of marine environment show tleeeasing institutional and research
interest on this topic. However, there is a lack aofcommon standard regarding the
management of marine Rights, Restrictions and Respitities (RRRs) and their spatial
extent. Current research focuses on the developaienMC data model that would serve as
the basis of a MAS, taking into account existingnsiards. Concerning modeling aspects,
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Ng'ang’a et al (2004) describe a marine properghts data model, Duncan and Rahman
(2013) advocate the integration of marine blockthviand volumes, Griffith-Charles and
Sutherland (2014) examine the creation of a 3D L&ubninistration Domain Model
(LADM) compliant MC in Trinidad and Tobago, whiletfanasiou, 2014; Athanasiou et al,
2015 deal with the conceptual classification of tharine entities and relationships and
explore the adaptation of LADM to marine environmémurthermore, in several countries the
management of marine cadastral units is includederLADM implementation.

Among the existing standards that could relate &oime environment special reference can be
made to:

« The LADM, since it consistghe first standard and approved base model forl#mel
administration domain (ISO 19152, 2012Z)stablishing a rigorous mechanism for
managing legal RRRs, their spatial dimension aedsthkeholders. The implementation
of this standard to the marine domain seems feasible the triplet Object — Right —
Subject, which consists the basis of LADM, appésesvell in the marine environment.

* The S-100 Universal Hydrographic Data Model, whicbvides the framework and the
appropriate tools to develop and maintain hydrogiapelated data, products and
registers. Following the proposal made by GeoseieAgdstralia in 2013 for the
development of a product specification for Marititienits and Boundaries, Canadian
Hydrographic Service & Geoscience Australia presgrat model in relation to LADM
and marine environment. The report proposes theneidn of S-100 to support LADM,
through the development of the S-121 Maritime Lén#&nd Boundaries (Canadian
Hydrographic Service & Geoscience Australia, 2016).

In order to develop and implement the aforementilom@dels into the marine environment,
the unique features of the marine space must ntakto account. This paper explores the
range of laws that dictate marine interests, idiestihe marine legal object and provides the
legislative framework and the RRRs that relate t@rine space, in order to be optimally
organized towards the development of a MAS baseadtemational standards.

2.  INTERNATIONAL STANDARDSRELATING TO MARINE ENVIRONMENT

Standards are widely used, since they provide ieffcy and support in communication
between organizations and countries as well asystem development and data exchange
based on common terminology. Domain specific statidation is needed to capture the
semantics of marine administration. Such a standdrdupport marine registry and cadastral
organizations utilizing a Geographic Informatiorsf&m along with a Data Base Management
System and applications, in order to implementsugport marine policy measures.

Current discussions and efforts focus on the deweémt and implementation of marine data
modeling taking into account practices from Landvdistration Standardization. Therefore,
the registration of interests encountered in therimeaenvironment with their spatial
dimension may be modeled in accordance with teraéstimapping methods and
standardization techniques (Canadian Hydrographiwi& & Geoscience Australia, 2016).
The basis of the model will be the S-100 — IHO Hhgiaphic Geospatial Standard for Marine
Data and Information.
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21 LADM

The LADM, was approved on the'df November 2012 as an international standard, 1SO
19152, constituting the first adopted internatiostaindard in the land administration domain.
LADM provides a formal language for the descriptiohexisting systems, based on their
similarities and differences. It is a descriptivarglard, not a prescriptive one that can be
expanded. LADM irganized into three packages and a subpackagenfean?012). These
are groups of classes with a certain level of comed he three packages are: Party Package;
Administrative Package; Spatial Unit Package anbdpaokage: Surveying and Spatial
Representation Subpackage. The model contains tieeamal spatial attributes. Furthermore
in several attributes code lists are used rathan ttharacter strings in order to ensure
consistency. Thenodification and adoption of code lists in natiopedfiles is possible.

From the 3D perspective, LADM supports both 2D (BdundaryFaceString) and 3D objects
(LA_BoundaryFace) and distinguishes legal and masobjects by introducing external
classes for BuildingUnit and UtilityNetwork. It ceks the legal space while the physical
counterparts are not directly generated in LADM.tlA¢ semantic level, legal entities are not
enriched by classifying data in relation to eadieot(Aien et al, 2013). Furthermore, LADM
through the VersionedObject class provides theibatis beginLifespanVersion and
endLifespanVersion, allowing the recreation of tadat at a previous point in time leading to
a 4D visualization of the Cadastre (Griffith-Charbnd Sutherland, 2014).

The implementation of the model in marine environtmis a user requirements in LADM
version A. Furthermordhe scope of the standard explicitly addresseswhter when
referring to land. Lemmen (2012) states “With sommeagination the laws (formal or
informal) can be seen as ‘parties’; in fact thedaallow people to have interests in ‘marine
objects’. The interests are RRRShe common denominator or the pattern that can be
observed in land administration systems as it itvelé from the LADM is with a package of
party/person/organisation data and RRR/legal/adtnative data, spatial unit (parcel) data.
The same pattern is also applicable on marine space

2.2 S-100 Universal Hydrographic Model

S-100 provides a contemporary hydrographic gecapddita standard that can support a wide
variety of hydrographic-related digital data sostcé is fully aligned with mainstream
international geospatial standards, in particutarISO 19100 series of geographic standards,
thereby enabling the easier integration of hydrphi@data and applications into geospatial
solutions.

The primary goal for S-100 is to support a greagarety of hydrographic-related digital data
sources, products, and customers. This includesutiee of imagery and gridded data,
enhanced metadata specifications, unlimited engodiormats and a more flexible

maintenance regime. This enables the developmenewfapplications that go beyond the
scope of traditional hydrography - for example, hhdensity bathymetry, seafloor

classification, marine GIS, et cetera. S-100 isigiexi to be extensible and future
requirements such as 3-D, time-varying data (xz,yand time) and Web-based services for
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acquiring, processing, analysing, accessing, aedepting hydrographic data can be easily
added when required (IHO,2015).

Following the adoption of S-100, many product speations are under development by the
IHO S-100 specialized Working Groups (WGSs) inclydi®-101 for Electronic Navigational
Charts (ENCs) and S-121 for Maritime Limits and Bdaries.

The proposed S-121 is built upon the ISO 19152 ckwiprovides a rigorous mechanism for
handling legal RRRs. The intended purpose of Si42fo provide a suitable format for the
exchange of digital vector data pertaining to nmaet boundaries” and “for lodging digital
maritime boundary information with the United Natsofor purposes related to UNCLOS”
(McGregor, 2013) What is more, as all ISO 1900@esguroduct specifications, S-100 and the
subordinate S-121 are intended to interwork withsahilar products. In that sense, S-121
may serve as the bridge between the land and maoimains while the Maritime Limits and
Boundaries following the S-121 standard may be us@dVIAS.

In S-121 each real world feature is an object \pitbperties represented as attributes (spatial
and thematic) and associations which establishegbfior the feature. The spatial attributes of
the feature describe its geometric representatitiereas the thematic attributes describe its
nature. The attributes associated with the geogedphture depend on the intrinsic type of
the feature, a concept derived from LADM which & mcluded in the S-100 suite. A feature
object may only have one intrinsic type that isphgsical dimension of the feature in the real
world based on the “Truth on the ground” princighence a feature may either be a point
(Location), curve (Limit), area (Zone) or volumepéBe). Subsequently, the feature is
described in the dataset by the geometry propgwynt, line, area) which is used for its
cartographic representation. Finally, for the moréd of each geometry property, which is
separate from geometric representation, a variegymbols may be used. For instance, the
intrinsic type of a football field is Zone. Dependion the scale of the cartographic product,
the geometry of the field may be area (large seaps) or point (small scale maps). Finally,
for the portrayal of e.g. the point geometry, canused a simple point, a star or a variety of

other symbols.

S5400_GF_infomationType

5121 VersionedObjact S121_Vemon=o0b=ct
5121_RRR 5121_SpatialfitiributeType
. 5421_Source
5121_Right 5121_SpatialSourse
5121_Restriction

5100 GF_i tionType
5129_Scume
5121_Administrative Source

5121_Responsibifity

Figurel. S-121 classesrelated to LADM
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The proposed S-121 is a product based on S-10thwvitais many similarities to the LADM,
as it imports from LADM primitives not supported I8+100, but differences as well. In
example, GM_Curve and GM_Surface from the ISO 19d88s LA_SpatialUnit are useful
for a MLB standard and therefore have been impdddtie S-121. A fundamental difference
between the LADM and the S-121 is the use of thdtiNdumitive MultiSurface features in
the land environment, whereas in the marine enwent it is a requirement from S-100 to
use complex features instead. In detail, when gacblis crossed by another, in land the
crossed feature is defined as a multi-surface, @dsm the marine environment each spatial
primitive is a simple rather than a complex oneother issue is the use of 3D objects which
LADM addresses with the LA _BoundaryFace and LA BtamyString, whereas, due to the
limitations of S-100 which does not address 3D aijeS-121 handles 3D objects as 2D
objects with vertical extent (2.5 dimensions) (Ghaa Hydrographic Service & Geoscience
Australia, 2016).

2.3 INSPIRE

For cross-border access of geo-data, a Europeaadatatprofile based on ISO standards is
under development using rules of the implementadigimed by the Infrastructure for Spatial
Information in the European Community — INSPIREQ1$9152, 2012). INSPIRE (Directive
2007/2/EC) focuses strongly on environmental issudsle the LADM has a multipurpose
character. One important difference is that INSPtRESs not include RRRs in the definition
of cadastral parcels.

From the spatial perspective, according to ISO 29P012) there is a compatibility between
LADM and INSPIRE. More specifically, four classee aelevant in the INSPIRE context:

* LA SpatialUnit (with LA_Parcel as alias) as basis €adastralParcel;

* LA BAUnit as basis for BasicPropertyUnit;

* LA BoundaryFaceString as basis for CadastralBoundar

* LA SpatialUnitGroup as basis for CadastralZoning.
Regarding the marine space, the expression andkefirgtion of the above classes needs to be
examined.

INSPIRE data specifications are being developedsacB4 themes. A number of INSPIRE
themes have a marine relevance, something thaardsss have already pointed out (e.qg.
Longhorn, 2012). Two of the themes, i.e. Ocean Gyuyc Features (OF) and Sea Regions
(SR) are related exclusively to marine environméwtording to Millard (2007), "INSPIRE

is not marine nor land centric”. Themes are considiendependent of whether or not refer on
land or at sea, and therefore data can be browgjdther across land-sea boundaries.
INSPIRE provides a level of interoperability to iglel integrated land-sea datasets. But the
data models (by design) will not solve the needslbftcommunities e.g. navigation. The
marine themes on their own do not give all thenmfation on the marine environment.
According to Lemmen (2012) “firstly, it is possilileat a European country may be compliant
both with INSPIRE and with LADM and secondly, it msade possible through the use of
LADM to extend INSPIRE specifications in futurelifere are requirements and consensus to
do so”. Given that IHO S-121 "Product Specificatfon Maritime Limits and Boundaries” is
based on LADM, it is inferred that INSPIRE can cergie as well with S-121 mainly in the
spatial dimension.
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3. LEGAL FRAMEWORK OF THE MARINE ENVIRONMENT

When considering the legal framework for the mameironment, certain factors must be
taken into account: the laws that define the irstistethe hierarchical classification of these
laws considered as reasonable (Cockburn and NicR0BG2), how should this classification
be used to derive the principles for the implemgortaof MSP and how the registration of
laws in a MAS can automatically define the constsadf the emerging RRRs.

Given the particular nature of the legal systenthef marine space and the necessity of an
organized setting for its use, based on alreadggbeemined planning, the rights that may
appear are defined in a unique way by the law.Kkénland, maritime space does not allow
the rights’ creation as a private enterprise produa seeks for a regulation with a direct
correlation to the creation of the right and thedéo impose its creation. The term "law"
refers to the wider legislative framework whichthe basis of MASLaws and regulations
create or describe rights and then provide the smieammplement or enforce them. Thus, in
order to develop a MAS, the registration of lawscansidered reasonable. This section
presents both the institutional framework that mkefi the legal status of the marine space and
the legal framework that defines the applicatiothefse laws.

The international law defines the kinds of RRRst thmy exist within the marine space,
which falls under the sovereignty of a state. A siderable part of international law is
consent-based governance. This means that, witbxteption of those parts that constitute
customary law, a state is not obliged to abidehiy type of international law, unless it has
expressly consented to a particular course of candthis is an issue of state sovereignty.
Treaties may require national law to conform topessive parts and they are commonly
transposed into national legislation by typical law

The European Union Law (mainly the EU Directivespsto establish a common framework
and a common approach for the development of aegilated Maritime Policy. Member-
states should implement the EU Directives transgpiiem into national law. The choice of
appropriate form and method to implement reliethair discretion (Article 288, Treaty of
Functioning of the European Union). For examplé&imeece, an EU Directive is commonly
incorporated into the national legislation by ai¢gplaw.

3.1 International level

Although domestic law is playing an important raferegulating the management of the
sovereign areas of a State, in the marine enviroahiméernational law has been the primary
basis for the implementation of maritime policiesl doundaries.

Historically, the world’s oceans operate under gnmciple of freedom of the seas. The
multitude of claims, counterclaims, sovereigntypdiges between the States with coastlines,
the rapid improvement in technology and the indrepsnterest in exploring the marine
environment has caused the need for an effectieenational regime governing the world’s
oceans. The most intensive efforts have taken piacte 28 century. In 1982 the UN
concluded to the UNCLOS, which forms the cornemstai the legal mechanism and
describes the rights, obligations and types of&sts of states.
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One of the ways established has been through thsiati of marine space into different
zones where the coastal states enjoy sovereigndpw@reign rights and thus the jurisdiction
to establish their laws and policies, in compliamcdn UNCLOS guidelinesThe exercise of
these rights is subject to a registration systerilahagement of the marine aréecording

to Cockburn et al (2003), UNCLOS influences a madifnation’s MAS in several ways, like
breadth, depth, what rights can be included in dbean areas and hence what spatial
information is contained therein and has an effacttthe evidence that can be used for
boundary delimitation. UNCLOS has created a comfiege-dimensional mosaic of private
and public rights (Ng’ang’a et al, 2004), which th&ty members have to incorporate into
their national legislation, with the enactment efmnand/or modernization of national laws
and regulations.

The Convention is the background of exercising lauayine activity and therefore the reason
to create a MAS, since it creates a sovereigntystan the marine space.

3.2 European level

The main EU legal instruments that refer to thegnated management of the Mediterranean
marine space, which e.g. Greece has been calledlled to follow, without having
incorporated all of them into its national law, #ne following:

The integrated marine management term dates ba2@(6, in Green Paper Need for a link
among diverse EU policies affecting the marine emrnent. Since then (De Latte, 2016):

* COM (2007)575 - Communication of 10 October 200itegrated Maritime Policy for
the European Union (Blue Book)

» Directive 2008/56/EC of 17 June 2008 establishirigamework for community action
in the field of marine environmental policy — MagirStrategy Framework Directive
(MSFD)

* MARINE KNOWLEDGE 2020:

* BLUE GROWTH / BLUE ECONOMY:

« accompanying Communication COM(2014)254 of 8 Ma¥£8 Innovation in the Blue
Economy

« Directive 2014/89/EU of 23 July 2014 establishindramework for maritime spatial
planning (EU Official Journal of 28 August 2014)

« Directive 2007/2/EC of 14 March 2007 establishing iafrastructure for spatial
information in the European Community — INSPIREedtive.

« After that the INSPIRE Marine Pilot Projelchs been launched to help stakeholders of
the Marine Strategy Framework Directive 2008/56/E€ understand how the
obligations of the INSPIRE Directive 2007/2/EC teldo the data and information
management aspects of the MSFD.

The European Maritime Policy is still under devetmmt. The most recent activity on the MC
in European Union is the agreement on the nee@ fmwmmon study on the importance of
MC to the European economy.

Further developments will depend mainly on the rmaéonal situation, the will of the
Member States and the influence of economic integesups, the contribution of the
scientific community, of non-governmental organiaas and clusters of local authorities.
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3.3 National level

As a result of the structure of international lawsiestimated that around 50% of the world’s
oceans fall within the national jurisdiction of stal states, whereas the remaining 50%
represent part of the Area (Prescott and Schofigl2D)5). Greece is a state virtually
surrounded by sea located in the central pati@Mediterranean sea. In the western part of
Greece lies the lonian sea. The maritime fronthef part of the mainland and of the nearby
islands generate rights of continental shelf and EBot yet declared) for Greece which
overlap in with the corresponding rights of ItaBdbania and Libya. In the East, Greece
shares maritime borders with Turkey and Cyprushénsouth of Crete lies the Libyan /South
Kritiko sea, which covers the area bordering whk Cretan, the Libyan and the Egyptian
coasts. Therefore the maritime neighbors of GregeeAlbania, Italy, Libya, Egypt, Turkey
and Cyprus.

Concerning the international law, Greece ratifiee 1982 Convention on 21 July 1995 (Law
2321/1995). Thereafter the maritime borders araddfas follows:

« The breadth of Greece’s territorial sgas set at 6 nautical miles (NM) from the natural
coastline in 1936 in the Mediterranean Sea basew(l230/1936 as amended by
Presidential Decree 187/1973, which constitutesGneek Code of Public Maritime
Law). It has been declared that Greece reservesgits under international law to
establish a 12 NC territorial sea at a time deeapatopriate. However, the limit of 10
NC in the national airspace was maintained explidiased on previous legislation
(Decree of 6 September 1931 in conjunction with [5047/1931).

* Regarding the Continental Shétle distance between the Greek coasts and thesaufast
her neighboring states are less than 400NM, anckftire Greece needs to agree its
limits with the above states. So far, Greece hasloded agreements with Italy (1977)
and Albania (2009) based on the median line prlacip is noted that Greece has not
declared an EEZ.

With respect to the legal framework for the manageinof the marine environment, national
legislation and regulation inevitably reflect thgesific interests, concerns and structures of
the State. The manner in which international Trdaty becomes part of national domestic
law (or is transformed into domestic law) is diffat for each State. Greece has ratified
UNCLOS and has enacted a number of laws for theesaske exercises sovereign rights.
What characterizes the Greek coastal and marirzeigtbe non-unified national strategy and
the attempt to resolve the issues presented byircggepiecemeal provisionghere is no
comprehensive strategy to deal with the fractuned mcomplete sets of data that are the
legacy of the complex administrative and legal dtrtes. The introduction of the General
Framework for Spatial Planning and Sustainable [gveent and the Special Framework for
the coastal area and the islands are a great adyaifr these problems to be solved. The
creation of specific legislation on the shore dmel foreshore is an important part of spatial,
urban and environmental planning for the coased.ar
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4. MARITIME ZONESAND LIMITS

4.1 Legal regime

UNCLOS codifies different maritime zones a coastate may claim. The maritime zones are
measured from the baselines which normally coincidth the low-water line (normal
baseline) as marked on large-scale charts officraltognized by the coastal State but can be
any combination of normal, straight, archipelagnd @ay-closing lines. Each zone grants
certain rights to the coastal State and carrietaiceobligations to the foreign States and
vessels. The general principle is that the closéné coast the greater the degree of rights for
the coastal State, which consequently curtails somall of the freedoms for the foreign
States and vessels. In detail:

* Internal Waterg(IW), which cover all water on the landward sidele baselines. The
internal waters are considered part of the Staéergtory and the coastal State exercises
full sovereignty over them (UNCLOS, Article 8), slar to that on the land Sovereignty
is applied over the air space, water column, sealmet subsoil, and postulates that
foreign vessels and states are deprived of allhef high seas freedoms, with the
exception of Article 8(2).

» Territorial Sea(TS), measured from the baseline seaward, theltbred which may not
exceed 1RM. The coastal State’s sovereignty is extended beyts land territory and
internal waters in the territorial s@article 2), also extending in the air space oves t
territorial sea as well as to its bed and subs®dvereignty postulates that foreign
vessels and states are deprived of all of the bags freedoms, but within this zone
foreign vessels enjoy the right of innocent pasgaggcle 19).

» Contiguous ZondCZ), a zone adjacent to the territorial sea whicay not extend
beyond 24NM from the baselines. In the contiguous zone thasta State has the
jurisdiction to regulate and put laws into in ortieprevent and punish infringements of
its customs, fiscal, immigration or sanitary lavesyenitted within its land territory or
territorial sea (Article 33). Moreover, in order ¢ontrol traffic of archaeological and
historical nature found at sea, the coastal Statg, mm applying the above relating to
the contiguous zone, presume that their removat fitte seabed in the zone referred to
in that article without its approval would resuitan infringement within its territory or
territorial sea of the abovementioned laws and legguns. Within contiguous zone the
coastal state has no further righatsd the high seas freedoms remain unaffected &or th
other states.

» Exclusive Economic Zong&EZ), which is adjacent to the territorial seal anay not
extend beyond 208M from the baseline. In the Exclusive Economic Zéme coastal
state has exclusive sovereign rights for the puwpof exploring and exploiting,
conserving and managing the natural resources, lwtig or non-living and the
jurisdiction to establish artificial islands or taBations and to conduct scientific
research. Coastal state is responsible for thegionh of marine environment. Foreign
vessels enjoy three of the six high seas freedoansely the freedoms of navigation,
the freedom of overflight and that of laying submarcables and pipelines (Article 87).

e Continental Shel{CS) which is again adjacent to the TS and extémdie outer limit
of the continental margin, which is and is forméulough the combination of the
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geological parameters stipulated in article 76 lvé Convention UNCLOS. More

specifically, the continental shelf is delineatgoclbmbining the following three lines:

0 The distance-constrained line which cannot excee®50NM from the baseline

0 The depth-constrained line which may not extendohdyl0OONM from the 2,500
meter isobath and

o] The formula line extending 60NM from the foot oétbontinental slope.

However, the said geological parameters apply & délimitation of the area beyond the
200NM, known as the Extended Continental Sheliy@$o the 200NM limit the continental
shelf is another distant constraint maritime zofee rights over the continental shelf are
exclusive and pertain to the exploration and exalmin of natural resources of seabed and
subsoil. Unlike EEZ, which has to be proclaimedilioy coastal State, the sovereign rights of
the coastal State over the continental shelf epsd factoand ab initio. In other words
coastal State’s rights over C8d' not depend on occupation, effective or notioaalpn any
express proclamation and, therefore, can be exedca any time(Article 77).

. High Seas are all parts of the sea that are ndtaded in any of the above
maritime zones. Over High Seas, all freedoms a@ned for every state. Mention
should be made of “The Area” which comprises thelsed, ocean floor and subsoil
below the high seas with the exception of that Whecpart of the state’s continental
shelf (including the continental shelf which liesybnd 200NM from the baselines).
The Area with its resources is common heritage ahkind and must be used for the
benefit of all states. It is pointed out that sostetes, instead of taking full advantage
of the rights (and the consequent responsibilitdg¢he contiguous zone, have chosen
to declare “Archeological Zone” for the control dfaffic of objects of an
archaeological and historical nature found at 3é& removal of such objects from
the seabed in that zone without approval resu#tnnnfringement within its territory
or territorial sea of the laws and regulations mefe to in article 33. Likewise, instead
of declaring EEZ, states have chosen to declarghtfies Zone” for the regulation of
fishing based on their exclusive sovereign right$een by UNCLOS for exploring
and exploiting, conserving and managing the liviegources up to the limit of
200NM from the baselines. It is noted that the @&btwo zones are not described as
separate maritime zones in UNCLOS.

4.2 Methods of delimitation

Coastal states may delimit their maritime zonedatemally at the maximum allowable
breadth, or, when one state’s zones overlap wihréspective zones of a neighboring state,
up to the median/equidistant line between the doastof the coastal states. The dominant
method for the unilateral delineation of maritim@nes to their maximum allowable breadth
has been that of the conventional line construatethe combination of the ‘envelope of arcs’
for the natural coastline and the ‘replica linet (cacé paralléle) for straight baselines. To
implement the envelope of arcs from a point onrtbemal baseline, an arc is drawn at a
distance equal to the breadth of the maritime Z8oggs, 1930) and the, so called, envelope
line is the locus of the intersections of the fastharcs. On the other hand, the replica line is
created with the transfer of the straight line segts seawards at a distance equal to the
zone's breadth. The outer limit of the maritime eas formed by the combination of the two
lines (Kastrisios, 2014).
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With respect to the bilateral delineation of mangi limits, the geographer must define the
median line ‘every point of which is equidistandrft the nearest points on the two baselines’
(UNCLOS, Article 15). More precisely, “median/ edistant line is the method to be
followed when the territorial seas of two coastates overlap (UNCLOS, Article 12). The
same principle was present in the 1958 Conventiothe Territorial Sea and the Contiguous
Zone with respect to the contiguous zone (TSC, 188&le 24) and in the 1958 Convention
on the Continental Shelf with respect to the canmtal shelf (CSC, 1958, Article 12).
However, the 1982 Convention remained silent wigards the CZ, whereas for the
continental shelf and the exclusive economic zdme latter was introduced into international
law with the 1982 Convention) the principle of dguivas adopted (UNCLOS, Article 74)”
(Kastrisios and Tsoulos, 2016b). Towards achieangequitable solution the median line
serves as the reference for the final delimitationdetail “for the delimitation of maritime
zones beyond the 12 mile zone, the states wouldt fprovisionally draw an
equidistant/median line and then consider whetheretare circumstances which must lead to
an adjustment of that line’ (ICJ (Qatar v. Bahrai01.

Either unilaterally or bilaterally, outer limits mde constructed graphically on paper charts,
semi-automatically with one of the existing GIS ta@fre (e.g. CARIS LOTS) or fully
automatically with the most recent developmentthanfield (Kastrisios and Tsoulos, 2016a;
Kastrisios and Tsoulos, 2016b).

5. MARINE LEGAL OBJECT

For the development of a MAS the association oéllegtributes with maritime limits and
boundaries’ information or marine parcels is neagssin order to determine under whose
authority or international treaty a particular limr boundary is defined, and the restrictions
around this specific marine parcel according tolé¢igeslation.

From an administrative modeling viewpoint where theus is on abstracting the real world
as a principle, sea is not a legal entity untilierest is attached to it. Therefore, the very
close relationship between each interest and @saimension in the real world should be
identified and registered in information systemise3e elements form a unique entity, the
marine legal object.

Cadastres deal with entities consisting of inter@stland that have three main components:
spatial (spatial units), legal documents, and esartAien et al, 2013). The same applies in the
marine environment.

51 Typesof RRRs

The operation of a LAS is based on the relatiorshiptween parties (stakeholders) and
property units. Property is conceptualized as «bimgj of the rights, objects, and subjects.
Nichols (1992) suggested that property with its bagis on ‘rights’ is a subset of land tenure,
which is a much broader term with emphasis on RRiRthe marine environment, property
describes the resource, individual/s with an emalpte claim, and type of resource use claims
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(Ng’Ang’A, 2006). Moreover, other than the Statenmd parcels in the territorial sea, parcel
boundaries are determined according to usage emy finerals, aquaculture) and not as a
property. There is not a market in ocean parceleravhparcels are subdivided and

consolidated and sold off, nor is the system desigto support this (Barry et al, 2003).

Therefore in oceans a different legal regime ippstaThe following types of RRRs can be

found:

State Interests

The state RRRs are defined through the interndtibreaties (and bilateral agreements
for states with maritime neighbors) and transpostxnational legislation with laws.
When referring to sovereign rights, we mean thegya¥ the state and/or the sovereign
entity (as regards the marine space, the soveengty is always the coastal state) to
act as they deem appropriate for the benefit oir ttiizens. The legal term of the
aforementioned power is "exclusivity of jurisdictlo that is according to the
international law the state has complete controtsoéffairs within its territory, without
being accountable for the means of exercisingdbigrol. The extent or the kind of the
sovereign rights differentiate according to thecdpezone of the marine space we are
referring to. The full sovereignty or the soverergghts of the coastal state means that,
apart from the coastal state, private entitiesufi@tor legal persons) can exercise an
activity or use part of the marine space only byanseof transferring of a right from the
State for a specific activity under contract oetising. This kind of rights are recorded
by a MAS.

Public Rights

Public rights refer mainly to the constitutionajht of every citizen of the state having
an unlimited/ without obstacles access statewidegstrial and marine space). These
rights are not secured for an individual interagt for a public interest. They may be
described as protecting the public interest in ts® and conservation of social
resources.

Environmental RRRs

We refer to provisions that relate to the protecémd conservation of water resources,
places of preserved areas and cultural heritagesd places are pre-determined by law
and the rights involved are of supreme importamzkeraandatory, in comparison to the
following functional interests (Athanasiou et aD18). These RRRs include among
others the protection of archaeological and hisébmbjects found at sea, the protection
of Marine Protected Areas and the general MSPicastrs.

Usage and Exploitation Rights

Progressively functional rights tend to acquire @vgte nature, associated with
individual stakeholders that coexist with the staghts. In a wide sense, this term sets
the limits of rights, which involve mainly the diifent ways of use, management and
appropriation. In other words, in the marine enwnent the rights are limited in terms
of space, duration and most importantly the extdm, content that refers only to the
different kind of uses and management. The stakieh®lare not owners but only
beneficial “users”. (Athanasiou et al, 2015). Wipgivate property rights are used as a
basis of interpretation, these rights do not regmme$ull ownership let alone absolute
property rights; they can be classified into usagd exploitation rights. Usage rights
are associated only with space, and exploitatigitsi are associated with the resources
as well. Usage rights may be granted by a legagoethat has been delegated the
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authority to provide usage rights. Rights granted this manner are subject to
restrictions in terms of the nature of the usagbts (e.g. type and temporal aspects of
use) and the spatial extent linked to the usadesiggometimes defined by boundaries).
Functional rights are granted either by leasingtremts or through licensing. It has to
be noted that the authority of granting remainsonal and no freehold ownership is
involved. These rights are associated with spesth&eholders.

S-121 model maintains the class LA_RRR from LADMI @he specializations of LA_Right,
LA_Restriction, LA Responsibility, through realimat relationships. The class
LA_Mortgage is not expressed in the model, sinaaehs not applicable in the marine
environment.

5.2 Typesof legal documents defining marine legal object

e Laws
The legislation which defines all RRRs of the margpace and is the basis upon which
the content of the administrative resources is ldgeel. The term "law" leads to the
main division between substantial and typical |ae. the legislation produced by the
legislative power of the House of Representativébus, the substantial law includes
the principles of Common Law and equity, the adstmative acts of the Administrative
Authorities (Ministerial and Presidential Acts) a®ll as acts of legislative content.
Needless to say, the European Law (Treaties, Reguda Directives, Decisions) and
the International law are main legal binding soarce

* Administrative Sources
The legal sources which include the administrategme of the RRRs are defined. The
administrative sources are: the legal contractsréiate to the disposal of the functional
rights of the State to private entities (as defibgdhe legal framework). The functional
rights of the State granted are either by meansamf administrative contract
(administrative long leases or public works cort8por the right is conferred by an
administrative act, most usually by a license agesg.

The administrative sources that need to be recardadMAS are different depending on each
activity. For several resources the processesnglab registration of issue are standard. For
example in Greece the registration associated @dfiioration for and extraction of gas and
petroleum is highly refined. It is of high importanthat all the activities that take place in the
marine space need to be recorded accurately. ¥silismsatic recording could help to identify:

the multiple licenses required for specific actest regulated access rights, existing legal

gaps.

S-121 model keeps the class LA _AdministrativeSouncés structure. It is proposed the
registration of administration sources and lawslifferent classes. The fact that all different
rights find their base in some kind of transactilagument is represented by the association
between S121 RRR and S121_ AdministrativeSource taml transacting document is
recorded in the latter class. However in marinarenment the existence of rights may be not
emerged through the transaction, but from the laplementation.
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5.3 Defining marine cadastral unit

A plethora of research works and papers in liteeatieal with the definition of the marine
parcel. Ng'ang’a et al (2004) make two alternatiygotheses about the marine parcel: “(1)
that there either exists a multidimensional manpscel that can be used as the basic
reference unit in a MC, or (2) that there existeaes of (special purpose) marine parcels that
can be used as basic reference units for gathestogng and disseminating information. In
either case then, whereas the definition and dpatiant of a parcel is still not clarified, there
still exists a parcel.”

Another definition of marine parcel refers to: “Aordined space having common
specifications for its internal, mainly used aserefice to locate a phenomenon. A marine
parcel facilitates the distinction between contigsiderritories and provides information
concerning this phenomenon through appropriatefication” (Arvanitis, 2013).

For the definition of the marine parcel certainuess must be taken into account:

* The third dimensionThe inherent volumetric 3D nature of marine spacagparent.
Marine RRRs, such as aquaculture, mining, fishargl mooring and even navigation,
can coexist in the same latitude and longitudeirbdifferent depths. The question is if
the 3D representation is necessary for a MAS. 3p tfe geomatics’ community
supports the idea of the 3D registration and vigatbn of marine interests. According
to Ng'ang’a et al, 2004 “...Clearly, the right to éoye for minerals may have an impact
on the surface of the land, but it will also affacBD cross-section of the parcel below
the land’s surface. Policy-makers would no doulstehié from an understanding of the
upper and lower bounds of the exploration rightsd daow these may affect the
environment or other property entittements withie same parcel.” Additionally, the
registration of the restrictions that are defingdhe laws and structure the marine legal
object are related with the third dimension for tmastivities. They define in which
vertical or horizontal distance is allowed to exsmther marine interests. Furthermore
the multipurpose nature of the MAS demands acaessliditional types of information
(geology, hydrology etc.), except of the RRRs,dlation to marine spatial extents. The
use of the third dimension is considered import&tgwever the existing MAS have
only used the third dimension for the representadibthe seafloor.

« The fourth dimensionlt is clear that time has always played an impurtale as the
fourth dimension in cadastral systems. In marindrenment most activities can co-
exist in time and space and can move over timespade. Therefore the registration of
the fourth dimension will capture the temporaryunatof many particular rights.

« Spatial ldentifiers:Every land parcel or property recorded in a lardistry or a
cadastral information system must have an identifie fact identifiers are the most
important linking data elements in land administratdatabases. There are various
ways for referencing land parcels and propertyldiari et al, 2008). In the Hellenic
(Land) Cadastre for each individual property a igitdcode number is assigned,
the"KAEK” , which is unique nationwide. Arvanitis (2016) posps the use of a
unique code to the marine parcels. “The 12-unitecadll be based on the legislated
zone, the Sea, the Greek Prefecture, the HeadeQdfithe Port Authority Jurisdiction /
Municipality, the use and number of the marine péircThe code will be unique and
will record the existence of multiple uses in thied dimension.
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Athanasiou (2014) incorporates the elements ofuthigue code to the spatial unit class in
order to spatially define the MA_MarineParcel. Téttributes are: The unclosZone, with

possible values - territorial sea and EEZ, the gaylsayer, the seaType (in Greece for

example, the sea is divided in 8 different pelages) the port authority — the values of these
attributes are from proposed code lists. Furtheentibe marineBlockCode is added, which is
defined as “Nygsss E°wessdcodeOfSubdividedGrid* (Figure 2).

<<featureType>> <<featureType>>

<<featureType>>
Spatial Unit:: Spatial Unit:: s o
MA dR p___ | MA +extPhysicalNetworkID : Oid[0..1]
+relationship : 1ISO19125_Type0..1] ;:b':??%;:‘:c:ersmnqo n +status : MA_NetworkStatusType{0..1]
P le_amersﬂnﬂa 1 +type : MA_NetworkType[0..1]
. +referencePoint : GM_Point[0..1] get GaomakA) Mo
<<featureType>> e +hierarchLevel : Integer
| _Spatial Unit::MA NaturalResources | S~ 0."
+resourcelD : Oid rl o.r I
+description : CharacterString[0.. 1) <<featureType>>
+resourceType : MA_ResourceType(0..1] Spatial Unit::MA_MarineParcel
+living : Boolean[0..1] +mplD - Oid <<featureType>>
le : MA_ Type[0..1] +unclosZone : MA_UnclosZoneType{0.."] o T a0 OKD]
g +physicalLayer : MA_PhysicalLayerType[0..1] +extPhysicalTunnell D - .1
o rsea : MA_SeaType(0.1] <}—|+status : MA_FunctionTypef0..1]
0.1 0.° =P =
+portAuthorityCode : MA_PortAuthoriyCode Typel[0..1]
<<featureType>> b yckCode : Ch 0.1] <<featureType>>
3 ,{+dimension : MA_DimensionTypel[0..1] ia i
+evelOid . |+refrencePoint : GM_Point(0..1] +extConstructionUnitiD : Oid0..1]
+name : CharacterString[0.. 1] /' |+areaSize : areal0..1) *type : MA_MarineObjectType{@i:1]
+type : MA_levelContentType[0..1] / |rvoumesize : volume(0..1) [<J{+delimited : Boolean[0..1]
+structureType : MA_StructureType{0..1] s +areaClosed() : Boolean
£ Areal() : Area < <<featureType>>
/! +computeVolume() : Volume Spatial Unit::MA LeqalS, BuildingUnit |
{Only if | +createArea() : GM_MultiSurface +extPhysicalBuildingUnitlD : Oid[0..1]
MA_BAUnﬂvp—&ﬂ; +ereatevolume() : GM_MultiSolid +status : MA_BuildingUnitType[0..1]
marineSlockCode not Specifiad) +volumeClosed() : Bodlean

Figure 2. Marine Parcel Package (Athanasiou, 2014)

5.4 Spatial dimension and associated issues

The basic reference unit, could be spatially defias: a multidimensional marine parcel or a
series of (special purpose) volumetric marine gar@ég’'ang’a et al, 2004) or as sea surface
objects, water volume objects, seabed objects,sabdseabed objects (Rahman et al, 2012)
(Figure 3) or as a single piece of marine spacevidgrfrom the determined and standard
division of the maritime surface using a grid ofesific dimensions and subdivisions if
needed (Figure 4). It is specified by geodetic dowmtes of the surrounding boundaries. This
method is already in use for defining the blockshe domain of minerals exploitation. The
combination of these methods is feasible. (Athanast al, 2015)

Equal Subdivisions of An OCS Grid Block

OCS Block Number 60014
air space

surface
B4 Ha
pasmel, {=g., NH18-10 BOG1A)
99 Ar 16582 Ac: =i —
- Allows for addifional 2q
water o Fs
column

seabed =% = B4Ha (1382
sub-soil Ac)

Figure 4. Grid System for Oil and gas exploitation
in USA (BOEMRE, 2011)

Figure 3. 3D nature of marine parcel (NOAA, 2014)
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The selection of the geodetic datum on which therdioates will be dreferred, is one of the
issues that should be taken into account in theeldpment of a MC. A geodetic datum

specifies the reference ellipsoid and the pointongin from which the coordinates are

derived. Different states, even different mappingharities of the same state, use different
geodetic datums.

Consequently, coordinates derived from one systemal agree with the coordinates from
another datum, with their differences between afjastates, as Beazley (1994) points out,
amounting to several hundred meters. In additiothé horizontal datums, the utilization of
different vertical datums has a significant impastwell. Hydrographic Services, which are
assigned with the task to map the marine environmes their priority is the safety of
navigation they depict depth soundings from a mieanwater level, such as the Lowest
Astronomical Tide (LAT), or the more conservativewest Low Water (LLW). On the other
hand, the Land cadastral services usually use teanMsea Level (MSL). The difference
between the two needs to be precisely calculated. @ the factors affecting the calculation
is the distance of the permanent tide gauges frentacation. The different sea levels and the
precise calculation of the sea level have alsgmifstant impact to the development of a MC.
In detail, the delineation of the coastline mayyvgreatly depending on the vertical datum,
which consequently has a significant impact to abéer limits of the maritime zones over
which the states exercise their rights. For insgaas Leahy (2001) describes, for a foreshore
of 0.5% gradient, a difference of 0.5m in sea whdeel results 100m error in the location of
the coastline, a value that may exceed 200m irestases. In extreme cases and depending
on the techniques followed for the delineation loé ttoastline, Leahy calculated that the
horizontal displacement of the coastline may redblM when (the coastline) has been
derived from topographic maps of scales 1:100.000.

And here comes another issue; where does the data rom? Is it data acquired in situ
using techniques according to specifications, atadderived from paper charts/maps
compiled years ago with obsolete and error promdnigues? Another issue with the
different sea levels is the potential reclassifaratof a sub-surface feature to a low-tide
elevation, which may expand the maritime zonefefcoastal state [Article 13(1)].

We pointed out the importance of the precise datinae of the baselines as they are the
reference where from the maritime zones are medshi@vever, it is not the only issue that
affects the precise division of marine space. Aselyi put by Carrera (1999), “marine

boundaries are delimited, not demarcated, and giyéhere is no physical evidence, only
mathematical evidence left behind”, hence the esfee surface used for the delimitation of
the outer limits and boundaries is another soufoermr. While technical publications, e.g.

TALOS, state their preference towards the ellipgbiglarth, something of the kind is not

stated in UNCLOS. The maximum relative error wilpeximating the earth as a sphere is
0.5%, but if projected plane was to be used foatang buffers of the baselines (e.g. Mercator
projection) the produced error would be signifitrigreater.

Unfortunately, UNCLOS remains silent in many of grovisions regarding the technical
aspects of the delimitation, including the horizbr@nd vertical datums, which the states need
to consider and agree with neighboring states tdsvan effective MC.
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6. CONCLUSIONS

Recent research focuses on regulating the estat#@ishof basic principles, semantics, rules
and procedures relating to the creation of a MA&fa8, standardization is a requirement to
support the development of a National Land InforamaiSystem. The same applies to the
marine environment, since the term land encompdhksesater elemengs 1ISO 19152 states.
S-100 gives the appropriate tools and framewoudketelop and maintain hydrography related
data, products and registers. The extension ofsthisdard to support the LADM, in order to
include the registration of additional types of mardata, specified by the law is addressed
through the development of S-121. S-121 may sesv¢ha bridge between the land and
marine domains while the Maritime Limits and Bounes following the S-121 standard may
be used in the marine administration domain. Fae S-121 project development would be
the specialization of the generic code lists ofwhgous attributes to marine environment for
every State. Furthermore given that IHO S-121 isedaon LADM, it is inferred that
INSPIRE can cooperate as well with S-121 mainlyhie spatial dimension. To this purpose,
the connection and the utilization of the terrestmapping methods and standardization
techniques must be examined.

Additionally, this paper refers to several issuest fare related to the definition of the marine
legal object and need to be considered in the dpuent of a MAS.

» Organize national legislation, taking into accolflt) orientations and directives.
Government should enact appropriate legislationraaahtain a database referenced to
a common spatial system that is supported by apiptepstandards. Furthermore, laws
and regulations that promote conflict in marinecgpaeed to be identified with the
resolution of spatial definitions within legislatio

e The use of a unique code of identification for eawhrine parcel is considered
necessary for the establishment of a single managesystem. The selection of the
geodetic datum on which the coordinates will benrefd, is one of the major issues that
should be taken into account in the developmena MC, as well as the level of
accuracy in the delimitation of the marine leggkcts.

* Regarding the Greek case, a conclusive approaabisec progressively a matter of
priority, which could support the State and the dpgan MSP initiatives. The
delimitation of maritime boundaries with its neighg needs to be agreed upon, in order
to define the area where the MAS applies. In aoldjtihe creation of a national ocean’s
policy would be the first step towards the develepmof a MAS managing the
complex regime of legislation and overlapping jdiisions.
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