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Methods of Maritime Outer Limits Delimitation
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Abstract. The 1982 United Nations Convention on the Law of the Sea (UNCLOS) is the
document that serves as the public and customary law, codifies the various maritime
zones and their regime. Jurisdiction over maritime zones is important in terms of security,
exploration and exploitation of natural resources, international relations and effective
ocean management. Scientists and professionals from a variety of disciplines are
concerned with maritime zones, the legal and the technical aspects of the competing
interests among coastal states. However, of great importance is the technical expert
himself who is responsible for taking full account of the provisions and requirements of
UNCLOS, advice and inform the governments on its technical aspects and employ
methods for delineating maritime outer limits in accordance to its provisions. The present
paper is concerned with the delimitation methodologies proposed by cartographers and
applied by States and juridical bodies, with respect both unilateral and bilateral limits and
aims at contributing to an update to the relevant literature by providing detailed guidelines
on how to construct the outer limits graphically.

Keywords: Maritime Zones, Graphical Methods, Equidistance, Territorial Sea, Continental
Shelf, Contiguous Zone, Exclusive Economic Zone, UNCLOS, Law of the Sea

PACS: Cartography, 91.10.Da

INTRODUCTION

The United Nations Convention on the Law of the Sea (UNCLOS) provides the framework for
the delimitation of maritime outer limits and the jurisdiction over maritime space, but yet it
remains silent with respect to the technical aspects of the delimitation in some of its provisions.
This gap has been fulfilled by cartographers who developed technical guidelines and by states
and juridical bodies with their practices on precedent delimitation cases. Formerly, the delimita-
tion of maritime space was carried out solely with traditional graphical methods employed
directly on charts of suitable scales. With the advent of computers, specialized software
applications provided the technical expert with the ability to tackle problems that had been
difficult to handle previously. Tasks, such as the performance of geodetic computations to allow
for variations arising from the curvature of the earth’s surface, have now been resolved quickly
and efficiently. Nevertheless, the methods themselves have not changed; on the contrary GIS
(Geographic Information Systems) applications incorporated these methods.

This paper reviews the predominant graphical methods for the delimitation of outer limits,
unilaterally and bilaterally. Additionally, it delves into juridical bays, the tests for verifying their
legal status and the methods for establishing the natural entrance points from which the closing
lines should be drawn. Every subject discussed is supported by colored figures developed
specifically for this work. The legal background is provided when necessary for the progress of
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the work to be done. Issues related to datum, baselines and charts are not considered but are
taken for granted, although, from a technical perspective, they all constitute factors of great
importance in the process of delimiting a state’s maritime zones.

HISTORICAL BACKGROUND

The Third United Nations Convention on the Law of the Sea (hereinafter: UNCLOS Ill) was
opened for signature in Montego Bay, Jamaica, on December 10™ 1982 and came into force on
November 16™ 1994, twelve months after receiving its sixtieth ratification. The 1982 Convention
revised the previous 1958 Convention, codified customary law and State practices of the time
and also introduced new provisions regarding maritime space.

UNCLOS Il represents the perpetual effort of coastal states to codify rights and duties over
waters both adjacent to and distant from their territory and is the result of a long time process
beginning in antiquity. From the division of the southern hemisphere oceans between the two
thalassocratic states of Spain and Portugal in their favor (Treaty of Tordesillas, 1494), we shifted
to the doctrine of Mare Liberum (the free seas) propounded by Grotius at the beginning of the
17" century. According to Mare Liberum doctrine, the sea is common to all humanity and no
state is entitled to claim dominion over it. The doctrine was opposed, especially by the big
powers of the era, but remained the cornerstone of the law of the sea for quite some time (until
the 1945 Truman Proclamation for jurisdiction over the sea bed and subsoil). In 1639, John
Selden, who opposed the Mare Liberum Doctrine, supported, among others, the right of a state
to control a narrow zone of sea along its coast (Mare Clausum doctrine) mainly for protection
purposes against piracy and other hostile actions. The exercise of effective control over that sea
zone (the predecessor of the territorial sea zone) was limited by the range of cannons on the
coasts (cannon shot rule). Around the end of the 18" century, it was recognized that the
maximum range of a cannon shot was 3 miles and hence the breadth of the zone that could be
claimed by coastal states. Later, in the early 20™ century, many nations demanded jurisdiction
over extended areas for protecting fish stocks; an area known as fishery zone.

The first attempt in 20th century of the international community to codify maritime zones and
delimitation methods failed (Hague Conference, 1930). On the contrary, the next attempt came
off and resulted in four separate treaties (UNCLOS I, Geneva, 1958); the conventions on the
Territorial Sea and Contiguous Zone, on the Continental Shelf, on the High Seas and the
Convention on Fishing and conservation of living resources of the High Seas. At the second
Conference (UNCLOS 11), held in Geneva (1960), States tried to resolve the issues of the
territorial sea and the fishery zone, with respect the maximum breadth of the zones, but that
effort was unsuccessful and they did not come to an agreement, On the contrary, after ten
sessions (1973 — 1982), the third Conference resulted in the public international law of the sea
as it exists nowadays and which is accepted as the codification of customary international law of
the sea.

BASELINES

One of the fundamental concepts in UNCLOS is that of the baseline which divides the land
and the inland waters from the sea. A baseline serves as the line from which the maritime zones
are measured and normally coincides with the low-water line (normal baseline) as marked on
large-scale charts officially recognized by the coastal State (rule of tidemark). The low-water
mark prevailed over the high-water mark as it gives the coastal State the right to measure the
maritime zones from the outermost land above water at low tide".

Alternatively, in localities where the coastline is deeply indented or cut into, or if there is a
fringe of islands along the coast in its immediate vicinity, straight baselines may also be used.
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The concept of straight baselines was introduced to the international law with the Anglo-
Norwegian case in which Norway drew straight lines along the Norwegian coast. Much of the
Norwegian coast is dominated by the so called skjaergaard (meaning rock rampart), fjords
formations fringed by numerous islands, rocks and reefs. Norway has been using straight lines
since the mid 19th century, a practice contended by the United Kingdom. The dispute was
eventually taken to the International Court of Justice (ICJ) in 1949 and ultimately ICJ, in its 1951
judgment, upheld Norway’s practice and found the system of straight baselines in conformity to
the international law .

The newly proposed concept was incorporated within the provisions of the 1958 Convention
and bequeathed to the 1982 Convention. From a technical perspective straight baselines
prevent the construction of highly irregular outer limits impractical for the coastal State and
every other party involved, but they are permissible only where the local geography justifies
such departure from the normal baseline. As they are codified in the convention, straight
baselines may not be drawn from low tide elevations unless a lighthouse or similar installation,
permanently above sea level, is built. They also cannot be drawn “in such a manner that they
cut off the territorial sea of another State from the high seas or an exclusive economic zone” ©.
For the identification of the suitable points on coast from which drawing a straight baseline is
permissible, P.B. Beazley suggested a simple criterion according to which a straight line can be
drawn from two features if they are enclosed within the same continuous or overlapping belt of
territorial sea (see Figure 1) ©.

—— Permitted . —’

_______

—— Not Permitted

FIGURE 1. Beazley's criterion for drawing straight baselines

There is no restriction for the maximum length of the straight baselines (Beazley suggested
they should not exceed 48 nautical miles), with the exception of the special providence for the
system of straight archipelagic baselines. Archipelagic States may draw straight lines, joining
the outermost points of the outermost islands and drying reefs of the archipelago, not exceeding
100 nautical miles (NM) with the exception of an up to 3 per cent of the total number of the lines
that may reach up to 125NM. Often a combination of normal and straight baselines is used
(mixed baseline).
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MARITIME ZONES - LIMITS AND RIGHTS

The convention parcels the sea into a variety of maritime zones a coastal state may claim
(see Figure 2). Each zone grants certain rights to the coastal State and carries certain
obligations to the foreign States and vessels. Subject to Article 87, every state and vessel enjoy
six freedoms in high seas, namely the freedom of navigation, the freedom of overflight, that of
laying submarine cables and pipelines, the freedom of marine scientific research, of constructing
artificial islands and installations, and that of fishing. The general principle is the closer to the
coast the greater the degree of rights for the coastal State which consequently curtails some or
all of the six freedoms for the foreign States and vessels. In detail:

* Internal Waters (IW), which cover all water on the landward side of the baseline. The
internal waters are considered part of the State’s territory and the coastal State exercises full
sovereignty over them ®. Sovereignty, which is applied over seabed, water column and air
space, postulates that foreign vessels and states are deprived of all of the high seas freedoms.

* Territorial Sea (TS), measured from the baseline seaward, the breadth of which may not
exceed 12NM. The coastal State’s sovereignty is extended beyond its land territory and internal
waters in the territorial sea ©, but within this zone the freedom of innocent passage for the
foreign vessels is retained .

 Contiguous Zone (CZ) which is adjacent to the territorial sea and may not extend beyond 24
NM from the baseline. Typically, that is 12 NM wide, but may be more if a state claims territorial
sea less than 12NM. In the contiguous zone the coastal State has the jurisdiction to regulate
and put laws into in order to prevent and punish infringements of its customs, fiscal, immigration
or sanitary laws committed within its territory or territorial sea®. Within contiguous zone the
coastal state has no further rights and the high seas freedoms remain unaffected.

» Exclusive Economic Zone (EEZ), which is adjacent to the territorial sea and may not extend
beyond 200 NM from the baseline. In the Exclusive Economic Zone the coastal state has
sovereign rights for the purpose of exploring and exploiting, conserving and managing the
natural resources, both living or non-living and the jurisdiction to establish artificial islands or
installations and to conduct scientific research. Coastal state is responsible for the protection of
marine environment. Foreign vessels enjoy three of the six high seas freedoms, namely the
freedoms of navigation, the freedom of overflight and that of laying submarine cables and
pipelines ©.

» Continental Shelf (CS) which is again adjacent to the TS but, in contrast to the other
maritime zones, not only distance dependent. The outer edge of the continental shelf is
delineated by combining three lines. Firstly, the distance-constrained line which cannot exceed
the 350NM from the baseline; secondly, the depth-constrained line which may not extend
beyond 100NM from the 2,500 meter isobath and thirdly, the formula line extending 60NM from
the foot of the continental slope (see Figure 3). The regime of continental shelf is similar to that
of the EEZ but the rights it grants are limited to the seabed and subsoil, excluding the
superjacent water column and airspace. Unlike EEZ, which has to be proclaimed by the coastal
State, the sovereign rights of the coastal State over the continental shelf exist ipso facto and ab
initio. In other words coastal State’s rights over CS “do not depend on occupation, effective or

notional, or on any express proclamation and, therefore, can be exercised at any time” '°).

* High Seas are all parts of the sea that are not included in any of the above maritime zones.
Over High Seas, all freedoms are retained for every state. Mention should be made of “The
Area” which comprises the sea-bed, ocean floor and subsoil below the high seas with the
exception of that which is claimed as a state’s extended continental shelf (the part of the CS
extending beyond 200NM). The Area with its resources is common heritage of mankind and
must be used for the benefit of all states.
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Territorial Sea Baseline

Internal waters

Sea Level

(1)

FIGURE 2.Maritime jurisdictions of a coastal State

{max. change of grackent)
1% sodiment thickness Outer limit of CS5
{Gardiner Lina) Fixed points (lat, long)

FIGURE 3. How the Continental Shelf is delineated.'?

JURIDICAL BAYS

According to the 1982 convention, a bay is “a well-marked indentation whose penetration is in
such proportion to the width of its mouth that it contains landlocked waters and constitutes more
than a mere curvature of the coast” '®). With the exception of historic bays, for which there are
no such requirements, an indentation qualifies as a juridical bay when two objective criteria are
met. Firstly, the length of the bay closing line does not exceed 24NM (see Figure 4) and
secondly, the enclosed area is at least as large as, or larger than, that of the semi-circle whose
diameter equals to the length of the closing line (see Figure 5). The waters on the landward side
of the closing line constitute inland waters and the closing line itself becomes a part of the
baseline from which the maritime zones are measured. On the contrary, if either of the criteria is
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not satisfied the bay is not considered legal. A bay should belong to a single State otherwise
drawing a closing line is prohibited.

FIGURE 4.The distance test

To graphically examine the semi-circle criterion, the expert draws the semi-circle on the
landward side. If it is fully enclosed in the bay, the criterion is met (see bay AB in Figure 5),
otherwise the bay is not juridical (see bay CD in Figure 5). Wherever the distance between the
low-water marks of the natural entrance points of a bay exceeds 24NM, the coastal state can
draw a closing line up to 24 NM within the bay, given that the area condition is also satisfied.

FIGURE 5. The semi-circle test.

Often, geographic features create more than one entrance/ mouth. In the existence of
multiple mouths, due to the presence of islands, the diameter of the semicircle equals to the
combined length of the lines across the different mouths '*). With regards to their location, the
islands may lie across the mouth of the bay and, therefore, intersected by the direct line
between the mainland headlands (see bay AB in Figure 6), or may lie on the seaward side of it
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and the additional water area is also landlocked (see bay CD in Figure 6). Again both criteria
must be satisfied.

Landlocked

FIGURE 6. Bays with islands in mouths.

In localities where the semi-circle test cannot be explicitly verified, by conducting the semi-
circle test as described above, the technique of reduced areas originally proposed by Boggs can
be used ™. With a radius equal to one-fourth the length of the mouth, an envelope of arcs is
drawn (similar to constructing unilateral outer limits as described later in this study) from every
point within the bay. The remaining reduced area (dotted area in Figure 7) is compared to the
reduced semicircle whose radius equals to one-fourth the closing line’s length. If the area test is
now satisfied the bay is considered legal.

FIGURE 7. Reduced area test

Often, the terms “headland” and “natural entrance point’ (hereinafter: NEP) of a bay are used
interchangeably; however, a distinction between the two has been made by experts. Hereinto,
the former refers to an extension of the land out into the water, while the latter to the precise
point on a headland from which the bay closing line is drawn. The graphical determination of the
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NEP is a challenging task and the convention is of no assistance on this matter. There is an
indefinite number of potential entrance points, depending on the local geography, that could be
selected for drawing the bay closing line "®. To standardize the procedure, three objective
techniques, applicable to the various geographic situations, have been proposed, namely the
45-degree test, the bisector of the two-tangent test and the shortest-distance test ",

FIGURE 8. The 45-degree test

The 45-Degree Test (Hodgson and Alexander) is the first of the alternatives for the
determination of the NEPs and is mainly applicable in the existence of a pronounced headland
of the coast. The expert begins by drawing the closing line between the selected headlands.
From each headland a line to the next headland inside the bay is drawn. If the general direction
of the lines on both sides of the bay is more than 45 degrees, with respect to the bay closing
line, the headlands from which the tests were conducted are the NEPs (see closing line CD in
Figure 8). If not (see closing line AB in Figure 8), the test can be repeated for the next headland
until both angles are greater than 45 degrees.

Bisector

E' 2 B

FIGURE 9. The bisector of the two tangents test
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The Bisector of the Two Tangents Test is an alternative to the 45-degree test for the
determination of the NEP to the bay. Reed stressed that “the bisector of the angle test is
employed when the shores facing on the open sea and interior water body are joined by a
smooth curve, or arc, rather than a pronounced headland” '®. The NEP is found by the
intersection between the baseline and the bisector of the angle formed by two line tangents to
the general direction of the coast (see point A in Figure 9).

The Shortest Distance Test is best to be applied when the coastline is featureless on the one
side of the bay while the other entrance comprises of a distinct geographic feature such as a
headland or arc (for which the NEP can be easily determined with one of the other two tests). If
that is the case neither of the aforementioned two tests can assist locating the NEP on the
featureless side and the technical expert should draw the shortest distance line between the
headland and the opposite coast (see closing line AB in Figure 10). One of the variations of this
test suggests that, instead of drawing the shortest distance between the opposite coasts, a
connecting line whose general direction is not smaller than 45 degrees is also accepted (see
closing line AC in Figure 10). By drawing the connecting line not at a right angle a larger area of
the sea is enclosed within the bay, though in this case the question raised is whether the waters
are enclosed or not.

FIGURE 10. The shortest distance test

UNILATERAL AND BILATERAL LIMITS

The delimitation of maritime outer limits begins with the selection of the proper nautical charts
officially recognized by coastal State(s) which depict the coastline(s) at the largest possible
scale. Charts will be used either for the graphical construction of maritime zones directly on
them or for taking the basepoints’ (a “basepoint’ is any point on the territorial sea baseline)
coordinates off them for use with GIS software. One can discriminate between two broad
categories; “unilateral’ and “bilateral’ limits. The former is the case when, in the absence of
overlapping claims between the maritime zones of neighboring states, the coastal State has the
right to claim its outer limits to the maximum extent. On the contrary, bilateral are the limits when
the maritime zones of two neighboring coastal states (either adjacent or opposite), at their
maximum extent, overlap (“multilateral” for more than two states, but the method does not differ
from the method for the bilateral delimitation). Unilateral or bilateral, outer limits can be
constructed graphically or automatically utilizing one of the existing GIS software.
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Automated Delimitation

With the invention of computers, specialized software applications provided the technical
expert with the ability to tackle problems that had been difficult to handle previously. The
software developed in the early ‘80s was capable of performing geodetic computations to allow
for variations arising from the curvature of the earth’s surface quickly and efficiently as well as
for storing large datasets in digital form.

DELMAR (DELimitation of MARIitime boundaries), developed by Carrera in 1989 for the
Canadian government, was an innovative solution but had its drawbacks (i.e. geodetic
calculations had to be done in separate programs, it was designed to operate under the MS-
DOS environment) and soon became obsolete (Collier et.al 2002). Following DELMAR, in 2000
the Department of Geomatics at the University of Melbourne, Australia completed the
development of the MarZone (“Maritime Zone”) software on behalf of AUSLIG (now Geoscience
Australia).

Nowadays, the leading software in maritime boundaries delimitation is the LOTS (“Law Of
The Sea”) by CARIS which has been in the geomatics applications industry for more than thirty
five years. LOTS is currently being used by more than 50 coastal states (CARIS, 2014) and is
designed to aid in the delineation and delimitation of marine boundaries as required by the
United Nations Convention on Law of the Sea (Sutherland and Nichols, 2002). LOTS is also
capable of delimiting the outer limits of the CS, in accordance with the provisions of article 76 of
UNCLOS.

FIGURE11 — Maritime Boundaries with CARIS LOTS!"?

One of the latest efforts in the maritime boundaries delimitation market is the Maritime Zones
Plug-in by Geocap, released in December 2013. The plugin works directly with the ESRI’s
ArcGIS software. It provides a wizard that lets the user setup calculation parameters for the
various maritime zones which are then automatically delineated. Lastly, it would be an omission
not to mention ESRI's ArcGIS, because despite not being software of dedicated use like the
above, it can also be utilized by the technical experts for the construction of maritime limits.
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Unilateral Limits

In this chapter the methods for the construction of a state’s Territorial Sea at its maximum
width are examined. These methods apply to the delimitation of CZ and EEZ which are, as well
as the TS, solely depended on the distance from baselines. The delimitation of the Extended
Continental Shelf (the part of the CS extending beyond 200NM) depends on the bathymetry and
sediment thickness of the area in question and before applying the methods described in this
chapter, the technical expert needs to establish the foot of the slope, the 1% sediment thickness
and the 2500m isobath. Article 76 of the convention and the UN’s publication “Scientific and
Technical Guidelines of the Commission on the Limits of the CS” ® delve into the methods for
determining the above requisite parameters.

The predominant graphical method for delimiting the outer limit is the “envelope of arcs”.
Envelope of arcs produces a line complying with the dictates of Article 4 for a line “every point of
which is at a distance from the nearest point of the baseline equal to the breadth of the territorial
sea” @Y. The technical expert, using a compass set to 12NM, draws successive arcs centered
on points along the baseline and the outer limit which is generated by the continuous series of
the seawardmost intersecting arcs (see Figure 12) is known as the envelope line. The inverse
use of the envelope of arcs is the method the navigators apply when they examine whether they
sail inside or outside a State’s TS. Particularly, the navigator draws an arc with a 12 NM radius
from his known position and if the arc intersects the coastline the ship sails within the State’s
TS, otherwise it sails outside of it.

FIGURE 12. The envelope of arcs method

The TS’s outer limit can also be constructed as the continuous line traced by the center of a
circle of radius equal to the breadth of the TS which rolls tangential along the baseline (see
Figure 13)".

Another approach to the delineation of the outer limits, prescribed by ICJ in its Anglo-
Norwegian Fisheries Case, is the replica line (or trace parallel). The replica line is constructed
as an exact copy of the baseline shifted seaward to a distance equal to the width of the TS (see

' The idea of running a circle along the seashore was introduced by Julian Perkal in his work “On the length of
Empirical Curves, (1958)” in which he brought attention to the need of simplifying the geometrical shape of an arc.
The constructed outer limit, as described in the text, represents the Perkal’s “e-generalized edge of the land in the
sea” displaced X NM seaward. Perkal extended the use of the e-convex circle for measuring the length of linear
features on maps.
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Figure 13). With terms of a normal baseline IHO C-51 publication disputes whether replica line
can meet article 4 requirements ?®' (see how an arc drawn from a point on coastline intersects
the replica line in Figure 13), though it is the preferred method for the construction of outer limits
from straight baselines.

Figure 14 depicts the replica line of the same coastline as the one used in Figures 12 and 13
but this time a closing line at the mouth of the bay has been drawn.

X Nautical Miles

Normal Baseline

FIGURE 13. The method of the tangent circle.

Replica Line

FIGURE 14. The replica line method

Lastly, the so called “conventional line” ®® is the combination of the aforementioned methods

(see Figure 15). In detail, from a normal baseline, the technical expert draws an envelope of
arcs with the compass set at 12NM, while from straight baselines or bay closing lines he draws
replica lines at a distance of 12NM. The conventional line is generated by the continuous series
of the intersected arcs and straight line segments.

The quality of the constructed outer limit is not only a matter of the spacing among the points
but of selecting the appropriate salient points on the baseline as well. If these points are
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correctly selected, the method is so definite that it can only come up with one line. The number
of the critical points on the baseline that affect the delimitation is inversely proportional to the
breadth of the maritime zone. Furthermore, the farther the outer limit from the baseline, the
lesser the sinuosity and detail of the baseline reflected (in Figure 16 the black and red circles
indicate the location of critical points for the outer limits “1x” and “4x” respectively).

outer [ i’h/}«

FIGURE 15. The conventional line constructed as a combination of the envelope of arcs and the replica
line.

FIGURE 16. The farther the outer limit from the baseline, the lesser sinuosity of the baseline is reflected
and lesser the number of the critical points.

Bilateral Limits

With respect the delimitation of bilateral limits, “neither of the two States is entitled, failing
agreement between them to the contrary, to extend its territorial sea beyond the median line,
every point of which is equidistant from the nearest points on the baselines, from which the
breadth of the territorial seas of each of the two States is measured” **). The above provision
does not apply where necessary by reason of historical title or other special circumstances. The
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median line is the method that must be applied between overlapping territorial seas. The
construction of a limit under the median line principle is geometrically objective and results in a
unique, unambiguous line. In 1958 Convention, it was clearly stated that the equidistance
method had to be followed in the absence of an agreement between the coastal States with
regards to their TS, CZ and CS ®. At the 1982 conference the equidistance principle was
opposed so strongly that made the French author Prosper Weil describe it as a “holy war
against equidistance” ). Eventually, the opponents of equidistance managed to diminish its
role in favor of the equity principle with regards to the delimitation of the EEZ and CS; “the
delimitation of the EEZ and CS [...] shall be effected by agreement [...] in order to achieve an
equitable solution” *"). Nevertheless, practice on precedent EEZ and CS delimitation cases has
shown that often both courts and governments resort to the equidistance line as their starting
point, adjusted in the existence of special circumstances that justify departure from the
equidistance in order to achieve an equitable result. That was expressly stated by ICJ in its
judgment for the Qatar — Bahrain case: “for the delimitation of maritime zones beyond the 12
mile zone, they would first provisionally draw an equidistance line and then consider whether

there were circumstances which must lead to an adjustment of that line.” %%,

In the above paragraphs both “median line” and “equidistance line” terms are used and the
reason is that academia and literature never abandoned the rational distinction between the two.
That distinction was present in the 1958 Convention but absent in the 1982 Convention. Median
line (present in the 1982 convention) is defined as the line every point of which is at an equal
distance from the nearest points on two opposite baselines, while equidistant line (absent in the
convention of 1982) is defined as that at equal distance from two adjacent baselines.
Technically speaking, the distinction between the two definitions seems geometrically correct
since a median line presupposes that it lies in the middle of the other two geometric features
while the equidistance line is apparently not in the middle and is therefore not a median ©.

State A

State B

FIGURE 17. The construction of median line

For the graphical construction of the median line, the points where the median line changes
direction (hereinafter: turning points) must be established. We can discriminate between two
geographic situations, viz the distance between the two states’ baselines does or does not
exceed twice the breadth of the TS at some area. When it does, the starting turning point is
established as the point of intersection between the TSs of States A and B. Otherwise, the
following direct procedure for the graphical solution of the three point problem is suggested (see
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Figure 17): Locate a prominent headland on the baseline of State A (a1 in Figure 17) and next
locate the potential nearest point on State B’s baseline (b1). Center the dividers on b1, draw a
circle with radius equal to the a1b1 distance and verify that the original point on State A is the
nearest to it. If that is the case then repeat the procedure from point a1 in order to verify that b1
is the nearest to a1. If not, the procedure must be repeated until two other points are found.

Once the critical points a1 and b1 have been established, draw the perpendicular passing
through the midpoint of a1b1 line (that is m1 in Figure 17). Line m1 defines the direction of the
median line and remains constant until a point (p1) equidistant to a1, b1 and to a third point on
either baseline is reached. Let this point be b2 on State B’s baseline which is found by the trial
and error method. A perpendicular (m2) is then drawn at the mid-point of line a1b2, which must
pass through p1. Likewise, the next point p2 on median line, equidistant to a1, b2 and the
nearest point on either coast, let this point be a2 on baseline A, should be established. Draw
again the perpendicular bisector m3 and continue this process until the median line is fully
delimited and reach the ending point of the median line, which should be the point of
intersection of two unilateral maritime zones. The median line is generated as the contiguous
series of line segments m1, m2, m3 and so on. Similar to the construction of the median line is
that of the equidistant line between two adjacent States. In such geographic situation, the
terminal point is the land boundary of the two States.

Straight
Baselines

FIGURE 18. Three situations can be observed when constructing a median line:
Between two points, between point and line and between two lines

In localities where the critical points on baseline can easily be discerned, the median line can
be constructed using an alternative, to the method previously discussed, approach. Particularly,
draw the perpendicular bisectors to the lines connecting the salient headlands a1, b1 and b2
which constitute potential critical points on baseline; those are m1 for aib1 and m2 for a1b2
lines. Before proceeding to the next line segment construction, verify whether the point of
intersection between m1 and m2 (that is p1) is an actual turning point of the median line,
meaning whether it is equidistant to points a1, b1 and b2 on coast and that the circle having
radius equal to the distance to any of these three points, does not intersect the coast elsewhere.
If both tests are satisfied, p1 is indeed a turning point and we may proceed to the construction of
the next line segment. Next prominent headland is a2 on coast A. Draw the midpoint perpendi-
cular to line a2b2 (m3) and, likewise, can be easily verified that p2 is a turning point. The next
prominent headland and potential critical point is basepoint b3 on coast B. Draw mx which
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intersects m3 at px (Figure 17). Though, after examining the two tests, px is not equidistant to
a2, b2 and b3 and the circle drawn intersects coast B at bx, hence both px and mx are
disregarded. Next is the headland b4 which can be easily proven to be a contributing basepoint
(critical point), m4 a line segment of the median line and p3 an actual turning point. The
procedure is repeated until median line is fully constructed.

When constructing a segment of the median line three situations may be observed as they
are depicted in Figure 18. First, between two points on the two opposite (or adjacent) baselines
which yield a straight line, i.e. segment m1 constructed by critical points a1 and b2 and segment
m2 constructed by critical points a2 and b2. Second, between two lines, which yield a straight
line (that is m13 in Figure 18). Third, between a basepoint and a line which yield a parabola?. In
example, segments m4 to m9 among turning points p4 and p10, constructed by critical point a3
and the opposite straight baseline. When dealing with the third situation, it is important to
densify the vertices from which distances are measured by dividing the straight line into shorter
line segments. Otherwise, if only the start and end points are considered, instead of a parabola,
a straight line will be yield.

The previous constitute the methodology for constructing a “strict equidistance line” where
every point on coast is taken into account. Such a line is unambiguous and unique but is usually
also complex and impractical since it comprises of numerous turning points and short-line
segments. Instead, once the strict equidistant line has been constructed, the number of critical
points and straight median line segments can be reduced for the construction of a simplified
equidistance line. Simplified equidistance line has the advantage of being simpler while it keeps
roughly the same distribution of net sea area between the two States % (see Figure19).

State A

b6

State B

FIGURE 19. Strict and simplified equidistant lines

Another application of the equidistant method is the modified or adjusted equidistant line
usually used for the achievement of an equitable solution under the provisions of UNCLOS for
EEZ and CS. How an equitable solution is achieved varies depending upon the type of the
features but they often result in increased maritime space for one State at the expense of the

? The described methodology has its theoretical roots in the Voronoi Diagrams, or Tessellation, named after the
Russian mathematician Georgy Feodosevich Voronoy. Each of the constructed median line segments is a “Voronoi
Edge”, the bisector part on the boundary between two adjacent Voronoi polygons, while critical points and straight
baselines represent the n-generators for which the plane is partitioned according to the nearest neighbor rule (Gold
C.M., Remmele P.R. and Ross Th. 1997. “Voronoi Methods in GIS”. In Algorithmic Foundations of Geographic
Information Systems (Van Kreveld M., Nievergelt J., Roos Th. and Widmayer P. eds.), Berlin: Springer, pp. 21-35).

http://nausivios.snd.edu.gr/nausivios

E-18



PART E: Marine Sciences and Naval Operations

other. It usually refers to islands distant from any other geographic feature of the coastal state
and which are considered to create a disproportionate effect on the delimitation process.
Previous delimitation cases clarify State and judicial practices on this matter, which have shown
a tendency to shift from an older practice to a newer one ©".

In detail, an older practice, mostly encountered in delimitation cases before 1979, was that of
giving only a limited effect to the islands or even fully enclaving them in the other state’s CS.
Enclaving occurs when no effect is given to the island with respect to the CS. In such cases, the
maritime jurisdiction of the island is not denied and a belt of maritime zone, usually equal to the
breadth of the territorial sea, is drawn around it. As shown in Figure 20 three geographic
situations are observed. First, the island of State B with its potential belt of maritime jurisdiction
lays fully within the same State’s CS, second the island with its maritime belt is partially
connected to State B’'s CS (partial enclave) and third, the island is completely isolated from
State B and lays fully within State B’s CS (fully enclaved).

State A

Full Enclave
/

Partial Enclave

-

No Effect—™ & P

e

FIGURE 20. Fully and partially enclaved features of State B.

State A

Full Effect

Zero Effect

M

FIGURE 21. Half effect and modified median line.
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In cases after 1992, judicial and States’ practice is that of assigning islands with extended
rights regardless of their distance from the state’s mainland and even if they lay in close
proximity to the other state’s large mainland. The most common method for the creation of a
modified equidistant line is that of assigning a partial effect to the islands or other particular
features. Although any ratio is possible, the practice is that of giving half-effect to the feature in
question. For the graphical construction of the half effect line, draw the full effect line with the
feature in question having full effect to the delimitation and the line of no effect with the feature
being totally disregarded. The half-effect line lays half way between the two (see Figure 21).

Among the methods that have been used are those of the perpendicular to the coast lines,
the meridians and parallels, the coastal length comparison, and the General Direction. Though,
these methods are either applicable at certain local geography or they are used as a test of
equitability once the delimitation has been completed ¢

CONCLUSIONS

The current work reviewed the established methods for the construction of the outer maritime
limits to their full extent and the predominant methods for bilateral limits. With respect to the
latter, literally countless methods can be employed as long as the coastal states come to an
agreement. Therefore, it was impossible for the current study to consider and present every
possible delimitation methodology but instead it cast light on the method proven to be the most
significant; that is the equidistance line and its variations.

Delimitation methods remain the same regardless if they are employed directly on charts for
the graphical construction of outer limits or indirectly with the development of GIS applications
that make the calculations automatically. Hence, a good knowledge and understanding of these
methods by technical experts is apparently necessary and they should not regret they are
accountable for providing political authorities with the most accurate information before they
enter into negotiations and discussions with neighboring states. Additionally, two of the most
important factors, that cartographers should not underestimate and which govern the accuracy
of the exported results, are the precision and generalization to which the baseline has been
constructed, although they were not covered by the current study and, instead, taken for
granted.

Finally, from this point onwards, an extensive study, with the purpose of verifying whether
they have been applied and at what extent in the precedent delimitation cases, must be
conducted with respect to the proposed methods for the establishment of the natural entrance
points and the construction of straight baselines as recorded in this paper.
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MeAéTn AouRig Kail ETToxXiakwyv AIOKUHAVOEWY
TNG Emi@aveiakng KukAogpopiag Oalaooiwv YoATwV
B. Alyaiou yia Opio0étnon MNMepioxwyv Epguvag-AidGowong

Xpnotog AéAng, NMAwTtapxng MN.N. M.Sc./Oc

2xoAn Nautikwv Aokiuwyv, Epyaotripio Nautidiag kar O@alaooiwv ETmioTnuwyv

MepiAnyn. 210 GpPBPO autd TTapoucidlovTal Ta atToTeAéopaTa PEAETNG Twv OOPWVY TNG
ETMIQAVEIAKNG KUKAOQOpPIag TNG BAAa0oAG Kal TwV ETTOXIOKWY dIOKUPAVOEWY TOUG, yia TV
0opI0BETNON TTEPIOXWYV £PEUVOG CUVAPTNOEl TNG ekTiunBeicag Béong evog vauayou. H
EPEUVNTIKI QUTA €pyacia BacioTnke OTnv KATaoKeur POvTéAou épeuvag — didowaong yia
TV €midpaon Twv TOXUTATWY TOU ETTIQAVEIOKOU OTPWHATOG, TO OTT0i0 OouleuxBnKke e
ouoTnua TTPoyvwong TG Baldoaiag KukAogopiag Tng Aekavng Tou Bopeiou Alyaiou oTo
AVWTEPO ETTIPAVEIOKO OTPWHA, OTO OTTOIO AVTIOTOIXEI TTEPITITWON avBpwTTou aTn BaAacoa.
2T0 POVTEAO €CeTAlETAI £TTIONG KOl TO QAIVOUEVO TNG uTToBepuiag kal TTpoadlopileTal To
XPOVIKO dIACTNUA OTO OTToi0 UPioTaTal SUVATATNTA dIGCWONG TOU OTOPOU PE UTTOAOYICHO
Tou OuvatoUu xpovou emiBiwong Adyw BOeppokpaciag ocwuartog, oTo vepd. Ta
ATTOTEAEOPATA EPPAVICOUV EVTOVEG XWPIKESG KAl XPOVIKEG OIOKUUAVOEIG, TTOU OXETICOVTAI E
TIG DIAKUUAVOEIC TWV OXNUATIOPNWY KUuKAo@opiag Tou B.Alyaiou, Twv avraAAaywv pe Tn
MalUpn ©@dAacoa Kal Tov €VTOVO ETTOXIKO KUKAO TTOU TTAPATNPEITAI TNV TTEPIOXA.

AEgeig — kKAe1B14: ‘Epeuva — AiIGowaon, TTapacupopevn Kivnon, apiBunTikd povtéAo, Bépeio
Alyaio, eTTiQaveiakr) KUKAogopia.

Study of Structure and Seasonal Fluctuations of North
Aegean’s Sea Surface Circulation for the Delimitation of
Search and Rescue Areas

Christos Lelis, Lt. Cdr. HN. M.Sc./Oc
Hellenic Naval Academy, Sea Sciences and Navigation Laboratory

Abstract. This article discusses the study results of sea surface circulation structures and
their seasonal fluctuations, for the delimitation of search areas associated with the
estimated position of a castaway. This project was based on the development of a
“Search and Rescue” model about the effect of surface layer velocities, connected with a
forecasting system of the Northern Aegean marine circulation in the superior surface
layer, to which the case of person in the water (PIW) corresponds. The phenomenon of
hypothermia is also examined in the model; furthermore, the time interval in which there
are possibilities of rescue of an individual is determined by calculating the possible
survival time in water, due to body temperature. The results present intense territorial and
time fluctuations, related to the fluctuations of North Aegean circulation shapes, the water
exchanges with the Black Sea and the intense seasonal circle observed in the region.

Keywords: Search & Rescue, drift on sea surface, numerical model, North Aegean, sea
surface circulation.

PACS: 92.10ab, 92.05.Bc, 92.05Fg.
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EIZAIQrH

H BaAdooia épeuva kal didowon (Maritime Search and Rescue) atroteAei pia TTePITTAOKN
Olepyaagia n otroia, AGyw TOu XPOVIKOU TreplopIopoU Kal Tng dueong €€ApTnong Tng atmod
TTEPIBAVTOAAOYIKOUG TTapAyovTeEG, OUVOUAClEl TOOO TO YVWOTIKO QVTIKEINEVO OIOQOpwWY BETIKWV
emoTtnpwy (1.X Qkeavoypagia, MetewpoAoyia), 600 Kal TRV TEXvoAoyia GAAwv (ETOTAUN Twv
YmrohoyioTtwyv, ETmixeipnoiakn ‘Epsuva, latpikr), eKUETAAAEUOUEVN TAUTOXPOVA  ETTIXEIPNOIOKA
oToixeia dla@opwv apxwv (AkTo@uAakn, MoAeuikd NauTikd, MNMoAeuiki Agpotropia) (Zxnua 1).

Makuwan Efomhiopag
. Apavag
ardaroan J FoTooTpogr + a':';ﬂfggc TTROETOIY Qo
¥ oudyou
Hpovog YTToOTTApICH
ETTIOKEUR " UATiTY ! ¥povog et
Db i Blahd o TV TOPATEA AL
TrEpIaEn yen Aoy AoBpopr
Pelpara . -
- Yrrofplyio TrEpIayn
BdAog EmitooT EpEUVaL
Hohdoang ¥ Pszlporo
. Meoo ko
Etomhopdg Teyyohoyic
Mepifdahov Dohroma
) Cip A ahbnhouyio
YOV el mpaan wEyoY ATy
Kmpike OTIG T OTIKES
auv Bk

IXHMA 1. Mapayovteg TTou AapBdavovtal uttown otnv ‘Epeuva — Aidocwon
(Alaokeun. amméd L.Yan et al, 2009)

21n Baoikn NG Hop@r|, n BaAdoola épeuva —OIGCWON cuvioTaTal 0 TECOoEPA KUpIa oTadia, Ta
oTroia aTroTeAoUV Toug BepéAioug AiBoug Kal KaBopifouv Tnv €TTITUXIO 1] IN MIOG ATTOOTOARG. Ta
oTadia autd TrepIAapBAavovTal 01O YeVIKOTEPO oxedlaoud ‘Epesuvag — Aildowong (Search and
Rescue Planning) kai gival Ta €€n¢ (National SAR Manual Vol I, 1991):

a. KaBopiopds apxikig 8éong kivouveuovtog (Datum)

B. KaBopiopdg TrepIoxns epeuvng (Search Area).

y. KaBopiopdg péowv tTou diaTiBevtal yia Tnv ekTEAEON TETOIOU €iI60UG ETTIXEIPACEWV.
0.

KaBopioudg 1péTToU £peUVNG TTPOKEIMEVOU Va ETTITEUXOEi 0G0 TO duVATOV CUVTOUOTEPA TO
EMMOUUNTO ATTOTEAEC Q.

Ta mpwTo OTAdIO €ival QvTIKEINEVO HEAETNG SoOv agopd OTnVv QVATITUEN CUOTNUATWY
éykaipng Trpogidotroinong (early warning). To deUTepo OTABIO, TTOU ATTOTEAEI QVTIKEIMEVO TOU
OUYKEKPIYEVOU ApBpou, ava@EépeTal OTnV EKUETAAAEUDN TTEPIBAAAOVTOAOYIKWY OEBOUEVWV Kal
Bewpiag Tepi TTapacupdpevng Kivioewg (drift) otn BGAacoca. Ta dUo TeAeutaia oTddIa ATTOTE-
AoUv avTiKeipeva JEAETNG TNG OTATIOTIKAG AvAAUCNG KOl TNG ETTIXEIPNCIAKAG £PEUVAG.

2KOTTOG Tou GpBpou gival n TTAPOUCIaON TWV ATTOTEAECUATWY TTOU TTPOEPXOVTAl OTTO TN
MEAETN PEYEBWV TTOU £TTNPEAGCOUV OUCIOOTIKA TOV KABOPIOPO WIag TTEPIOXAG EPEUVNG, OTO TTAQICIO
MIag €TTIXEipNONG €peuvag — d1A0WOoNG, CUVAPTAOEI TNG OUVAMIKAS KAl TWV QUOIKWY OIEPYACIWV
TTou xapaktnpiCouv Tn Aekdvn Tou Bopeiou Alyaiou. Na 1o Adyo auTtd, 1o dpBpo dlakpiveTal OTIg
TTOPOKATW EVOTNTEG:
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a. Evomnra 1, 6tmou yivetal pia BewpnTIKr) avaoKOTTNon Tou KaBopiopou TTePIoXNS £pelivng
oT1a TAaiola ‘Epeuvag — Aidowaong atn 8aAacoa.

B. EvomTa 2, 6mou yivetal pia oUvioun BIBAIOYpa@ikr) avaokotnon tng Aekdvng Ttou
Bopeiou Alyaiou.

y. Evémnra 3, 6mou avagépovtal n peBodoAoyia TTOU €QAPUOCTNKE KAl TO HMOVTEAO TTOU
QVaTITUXONKE TTPOKEINEVOU VA EKTEAECTOUV 01 EKACTOTE UETPAOEIG.

0. EvomnTa 4, 6mmou avaAlovTal Ta amTOTEAEOUATA €QAPPOYAG TOU POVTEAOU Kal Ta €10IKA
OUMTTEPAO AT TTOU EEAYOVTAL.

€. Evomra 5, o6mou ekTeAcital pia olvown Twv CUPTrEpacudtwy BAcel Twv OTIoIwv
UQIOTOVTOI CUYKEKPIPEVES TTPOTATEIG.

. OEQPHTIKH ANAZKOIMHZH TOY KAOGOPIZMOY MNMEPIOXHZ
EPEYNAZ - AIAZQZHZ 2TH ©OAAAZZA

1.1 Ektipnon Napacupdépuevng Kiviocewg (Drift) kai Mepioxng Epeuvng

‘Eva Bepehindeg TpoBANUa TTou atravrartal otn BaAdooia £épeuva kal diIaocwon €ival n Taxu-
TaTN AVATITUEN TWV BIAOTACEWYV TNG TTEPIOXNG £PEUVNG, ONAABA TNG TTEPIOXNG OTTOU EKTIMATAI OTI
Ba eupiokeTal To aAvTIKEiPEVO (avBpWTTIVO CWHA, OWOTIKA AEPPOG Ka) TTou avadnreital. XTnv
TTIPAYHATIKOTNTA, Ol BIA0TACEIG YIOG TTEPIOXNG €PEUvaG Teivouv O€ augnon Pe oxéan deuTépou
BaBuou ot ouvdptnon pe 10 Xpovo (BreiviK O., 2005; Risley et al, 1998). H kaAR yvwon Twv
HETEWPOAOYIKWY KOl WKEAVOYPAPIKWY CUVONKWY TNnG TTEPIOXNG dUvaTal va PEIWOEl TV auénon
TNG TTEPIOXNG €PEUVNG Kal TNV aBeBaidTnTa O0TO KABOPIOWO TG TAKTIKNAG TToU Ba akoAouBnoei.
‘Etol, amd 1t oTiyufy 010U n TeAeuTaia yvwoTh B€0n Tou ETITTAEOVTOG QVTIKEIMEVOU WTTOPEI va
eCaKPIBWOED, N TTEPIOXN £pEUVNG METARBAAAETAI TOOO O€ PéyeBog 600 Kal 0 B0 Pe TPOTTO TTOU
ouoxeTiCeTal Aueca Pe TIG TTEPIBAVTOAANOYIKEC OUVOARKES Kal TNV AKPIBEIa TTOU QUTEG Ol CUVORKEG
MTTOpOUV va ekTIuNBoUv. Zuxvd, eUudeTdBAnTOl TOTTIKOI Avepol Kal acTtadbr] BaAdooia peuuara
£XOUV WG ATTOTEAECHA TNV avaTITuén TNG XWPIKAG SIA0TACNG TNG TTEPIOXNG €PEUVNG O€ TETOIO
BaBud worte Ta uttdpxovTa péoa dev dUvavTal va TNV KAAUWouV dixwg va a@rjoouv evaidueca
keva. Fivetal Aoimmév eUkoAa katavonTto 0TI o1 TTEPIBAAAOVTOAOYIKOI TTAPAYOVTEG TTOU ETTNPEAlOUV
TIG SI0O0TACEIG MIOG TTEPIOXNAS EPEUVNG KAl TEAIKA TNV OPIOBETOUV, €ival Ol CUVTEAEDOTEG TTOU £XOUV
dueon oxéon Pe Tnv TTapacupopevn kKivnon (drift) avrikeigévou otnv emedveia g 8GAacoag.

H trapacupduevn autr] kivnon eivar 1o kaBapd ammoTéAeopa piag o€lpdg OUVANEWY TToU
gvepyouv TAvw oTn BaAdoola em@dveia (Bahdoola pedpata (water currents), Avepog
(atmospheric wind), kivnon Twv Kupdtwy (wave motion), kupgaTtoyevr pelpaTa (wave induced
currents)) kaBwg¢ kar otn pala Tou €MITTAEOVTOG avTiKEIMévou (dUvaun TnG PaputnTag (gravi-
tational force) kai avwon (buoyancy force). Zuvemwg ecival TTOAU TTBavd va UTTOAOYIOTEN N
«TPOXIA» TOU QVTIKEIUEVOU AduPBAvovTag TTANPOQYOPIEG yia Tov TOTIKO dAveo, Ta pelpaTa
em@aveiag 1o oXAMA Kal TNV TTAeUoTOTNTA TOou avTikeIpévou (Hacket et al, 2006). Mpokeipévou
AoItrév va TTpoadIopIoTei N ev AOyw TTapacupouevn Kivnon, TiBevrtal ¢nThpoTa TTPoodIopICuoU
TTARBoUG aBePAIOTATWY, KUPIWG OTNV TIEPIOXA TTOU TTEPIKAEiEl TIG TTBAVEG TPOXIEG TOU
QVTIKEIUEVOU Kal ATToTEAEl TNV UTTO eKTiPNON TTEPIOXA £pelvng. AANO éva, TeAgiwg Tuxaio BEua,
QTTOTEAEI O TTPOCAVATOAIGUOG TOU QVTIKEINEVOU WG TTPOG TNV dIEUBuUvVON TOU aVEPOU TTOU ETTIKPO-
Tei, TN 0edopévn xpovikr oTiyun (Hacket et al,2006; Carniel et al, 2002, Allen, 2005). Emimrpo-
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00€TWwG, cival oUvNBeg TO QAIVOUEVO VO UnNv ugicTavTal akpIREic TTANpogopieg yia 1o idlo, TO
TTPOG £PEUVA, AVTIKEIPEVO, OTTWCG ETTIONG Kal yia TN B€0n Tou o€ pia 0edouévn XPOVIKA OTIVUA.

Ta didpopa HOvTEAA UTTOAOYIOHOU TNG TTAPACUPOMEVNG KIVAOEwS Pacifovial TTavw O€
EUTTEIPIKEG TTOPAPETPOTIOINCEIG TTOU £Xouv TTPOENBEl atrd éva peydho apiBud Trelpapdrwy,
TTOPATNPAOEWYV TTEDIOU, EUTTEIPIKA DIANOPPWHEVWY TUTTWYV KAl ATEAWY TTPOCEYYICEWV TWV VOUWV
NG udPodUVANIKAG. H ekdoToTe TTPOCEyyIon ekTeAEiTal pe TN BorBeia TG Bewpiag Twyv TmBavo-
TATWV. AVTIOTOIXWVTAG TIMEG TTIBAVOTATWY OTIG OXETIKEG TTAPAUETPOUG, AvaTITUoOETAl éva GUW-
TAeyua apiBunTikwy oxéoewv. OTav dnuioupyouvtal «dIOTAPAXEG» OTIG TTAPAPETPOUG, Ol OXE-
o€IG aTrodidouv aTToTEAETUATA OTO TTAQICIO PIOG OTOXAOTIKNAG HEBSSou. 'ETol, n ekdoToTE «diaTa-
paxn» utrayopevueTal Kal TeEAIKG avTikabiotatal ammd Tnv opbr] katavour meavotATwy. Me Tov
TPOTTO auTd, dnuioupyeital éva TTANBOG aTTO «UTTOWN@IEG» BECEIC TOU AVTIKEIEVOU KOTA Tn
OIdpKeIa TNG TTAPACUPONEVNG KIVAOEWS Tou. To TTARBOG Twv uttTown@iwv BEcewv atToTeAE yia
METPNON TNG O TOAVAG TTEPIOXNG OTToU dUVATAI VO EVTOTTIOTEI TO TTPOG €PEUVA AVTIKEIUEVO
(Hacket et al, 2006; Press et al,1993; Richardson, 1986).

1.2 H TeAeutaia NvwoT Oéon Tou AvTikeiyévou TTou Epeuvdarai

O TTpwTOG OTOXOG MIOG £TTIXEIPNONG épeuvag — didowaong ival va TTPoadIopIcTE N TEAEUTAIA
yvwoTA B8éon Tou, TTpog £peuva, avTikelyévou (Last Known Position —LKP). O 1Tpoodiopiouog
auTOG aTToTEAEl TTOAU Kpioipo BAua agou n akpieia NG TTAnpo@opiag Kpivel KaTé yeydAo Babud
Kl TO TTOOOOTO ETTITUXIOG TNG £TTIXEIPNONG.

Mia Tiuf aBeBaidtntag avrioTtoixei oto LKP, 1600 yia 10 XWpo 600 Kal yia To Xpovo. Av To
LKP &uvaral va gival Je KATToIo OXETIKN akpiBela yvwaoTo (T1.X av UTTAPEE AueECO Orua KivoUuvou
N Gueon HapTupia f Kal aképa yvwoTr diadpopn), ToTe Hia PIKPAG O1GoTaoNG OKTiva KUKAOU
yUpw atrd To DATUM? ptropei va TrpoodIopioel To XWPo OTIou TTPETTEl va eKTEAETTET N épeuva yia
TOV QVTIOTOIXO XPpOvo. AvTIBETa, 0TN XEIPOTEPN TTEPITITWON, OTTOU 01 TTANPOPOPIES YIa TO XPOVOo
Kal Tn B€on cival Aiyeg | avakpifeig, 101e N akTiva yopw atmd 1o DATUM peyaAwvel cuvapTthoel
Kal Tou Xpoévou. AuTtd €xel wg atmoTéAeopa Tn dnuioupyia TTARBoUG TTIBavwy apxIKWwyV BEcewv
TAVW o€ éva PJeYAAO TUARUA TNG BAAGOCIOG ETTIQAVEIQG, Ol OTTOIEG Ba avTIOTOIXOUV O€ £va YeydAo
Xpoviké didoTtnua. ‘ETol To TTpog épeuva avTiKEievo Ba TTaPOUCIACEl SIGPOPETIKEG TPOXIEG Adyw
NG emidpaong Twv TTEPIBAAAOVTOAOYIKWY CouvONKWY (BaAdooIa pelpaTa, AVEUOG, CUVONKEG
Kupatiopou) evw Tautéypova n 6éon DATUM Ba aAAddlel oToixeia kal Ba dlopBwveTal KATOTTIV
ETTAVOANTITIKWYV UTTOAOYIOUWY  €KTIMNONG Twyv TTePIBAAAOVTOAOYIKWY OToIXEiwv (ZXAMa 2).
ZUVETTWG N €TTIAOYN TNG APXIKAS KATAVOWNG Tou cuvOAlou Twv oToixeiwv Ba emdpdoel 1diaitepa
oToV KaBopIopd Twv dlIooTACEWY TNG TTEPIOXNAG £peuvng (Hacket et al, 2006 ; Canadian SAR
Manual; U.S SAR Manual; Australian National SAR Manual).

ATé TIG akTOQUAGKEG Twv HIA, Kavadd kai AucTpaAiag XenOIMOTTOIOUVTAl TTPOKTIKEG
HEBOBOI, TOUAdYIOTOV OTNV OpPXIKA €TTIAUCN Tou TTPORANPOTOG, TTPOKEINEVOU va €TTITEUXOEI n
EKTIUNON TNG TTEPIOXNAG €PEUVNG O MIKPO Xpovikd didoTtnua. O uttoAoyiopoi ekteAolvTal BAoel
Twv dlavuoudTwy leeway”, avépou Kai BAAGOCIOU PEUPATOS, OTOIKEID TWV OTTOIWY TTPOEPXOVTAl
atrd Ta PETEWPOAOYIKA OUVOTITIKA SeATia Kal dnpioupyeital pia diadpour; DATUM (DATUM Plot)

(Zxnua 3).

3 DATUM: AmroTeAei éva yewypa@ikd onueio, ypauun f akéua kai TepIoxr 6TTou ugioTavtal TeavoTNTEG VA £ival TO AVTIKEIMEVO. TNV APXIKH
TIPOCEYYIoN TAUTICETal GUVABWG PE TN TEAeUTaia yvwoTh Béon Tou avTikelpévou (LKP)

4 Leeway: H kivnan Tou avtikeiyévou otn BGAacaa Baoel TG ETTIOPACNG TOU AVEPOU KAl TNG EKTEIBEPEVNG O€ AUTOV ETTIPAVEIAG TOU QVTIKEIMEVOU.

http://nausivios.snd.edu.gr/nausivios

E-26



PART E: Marine Sciences and Naval Operations

ZUVIOTAPEVO SIGVUOHa
[ e

aAaogiou pEUPAT )
Aidvuopa
sTriGbucrng avéuou
(Leeway)

TeAeuTaia yvwoTti
0éon vavayou (LKP)

DATUM 2

DATUM : l'ewypa@iké onpeio
o61rou u@ioTaral TeavoeTnTa
va BpiokeTal o vauayog

ZXHMA 2. MBavég repioxég Epeuvng 6tav ugiotatal aBeBaidtnta xpdvou
(Alookeury amé Canadian SAR Manual)

Mapacupopuevn

Kivnon vauayou ”0

A1
160400

Mn avagepouevn Znpueio oTpoPng
0éon vavayou oUUQWVA PE TNV
avapéTpnon

7—X

\

N
NMapacupouevn
Kivnon vavayoy

U Mapacupopuevn
Kivnon vauayou

M
160400

2XHMA 3. Aiodpouri Datum (Datum Plot)
(Alookeur amdé U.S SAR Manual)

1.3 MpakTikég MéBodol

Y pioTavTal Tivakeg, avaloya Tng eMITTAEOUCAG ETTIGAVEIAG TOU AVTIKEIUEVOU, OTTOU YiveTal
avTioToixnon Tou diavuouartog leeway (dieUBuvon kal Péyebog) ue Tnv dielBuvaon Kal éviacn Tou
TvEOVTOG avépou. Adyw Twv aBeBaloTATWY TToU €I0€PXOVTal OTNV EKTIMNON Tou leeway, yia Tnv
YPOQIKN eKTipnon Tng dladpouAg Datum AapBdvovtal Tavra utrdyn duo TTEPITTTWOEIS leeway
(ApioTepd leeway & Ae€i6 leeway). E@apudlovtag 1o didvuopua Tou BaAdoaiou peUPaTog OTn
TeAeUTaia yvwoTr B€0n Tou avTIKEIHEVOU, TTPOCBETOVTAG O€ aUTO TO DIAVUCHA TOU AvEUOU Kal €V
ouvexeia o AE ) AP didvuopa leeway TTpokUTITOUV DUO EKTINWHEVA onpeia Béong. To péoov
TNG aTréoTAONG METAEU TwV dUO AUTWYV onueiwy Bewpeital wg 1o ekTiuNBév DATUM (ZxAua 4).
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DATUM : M'ewypa@ikd onpeio
610U UPioTaTAI TNIBAVOTNTA
va BpiokeTal o vauayog

ApioTep6é DATUM DATUM
Ae§16 DATUM

ApioTepN) peTOKivnon
Adyw emidpaong avépou

TeAeuTaia yvwoTn
08éon vauayou (LKP)

€§1G peTakivnon
Aoyw emidpaong
avépou

QaAdoaoio pelpa

davepog

2XHMA 4. NMpoodiopiopdg Tng Béong Datum
(Alookeury amé Canadian SAR Manual)

MépIE TNG Béocwe DATUM diaypageTal £vag KUKAOG TTIBavOTATWY TToU KAAEiTal OAIKO a@aAua
Drift (Drift Error (D). O KUKAOG auTOg TrEPIKAEiEl BUO €TEPOUG KUKAOUG pE akTiva ion pe 10 12.5%
TNG amdéoTaocng Tng TeAeutaiag yvwoTAg Béong Tou vauayou (LKP) amd T1a mépara Twv
avTioToXwv dlavuopdaTwy leeway (AP & AE) kai pe kévipa Ta CUYKEKPIPEVA onueia. To TTo0o0oTo
auTo (12.5%) avTioToIXEl O OUYKEKPIMEVO OUVTEAEDTH ao@aAeiag (ZxAua 5). O TpoadiopIoPOg
TNG OKTiVOG Tou €V AOyw KUKAOU TTPOKUTITEI ATTO TO dBpoiopa Twv akTivwy (de (L) kai de (R)) Kai
NG atrdéoTaoNnNg METAEU TNG TEAEUTAIAg yvwoTng B€ong Tou vauayou Kal TwV TTEPATWYV TwV

OlavUoUATWYV leeway dIAIPOUNEVO PE TO 2 CUPPWVA HUE TNV TTAPAKATW OXEON:

De-{ds (L) + de (R) + distance LR} / 2

AxTiva ion pe To 12.5% TOU pRkoug
Sdiavuoparog Tng degidg
peTakivnong Adyw emidpaong

avépou: de (R)

OAIk6 T@QAApa
TTOPACUPOHEVNG
Kivnong (Drift): De

<

> DATUM : l'ewypa@ikd onueio

OTToU U@ioTaTal TIBAVOTNTA VA
BpiokeTal o vauayog

‘e
.
.
.
0
D%
.
.
0
.
.
.
0

Axtiva ion pe To 12.5% T

HAKOUG S1avUopaTog TG
QPIOTEPAG HETAKIVAONG AOYyw ~— /1 ) et

emidpaong avépou: de (L)

..
.
. .
e, 0
.
.
.

.....

HETAKivnon Adyw
emidpaong avéuou

ZXHMA 5. Mpoadiopioudg Tou 0AIKoU o@aAuaTtog Drift.
(Alookeur) atrd Australian National SAR Manual)
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1.4 Emyeipnoiakd MovTtéAa yia ‘Epguva — AiGowon otov OaAdooio Xwpo

MNa va ote@Bei e emtuxia pia amooToAr] ‘Epeuvag — Aidowaong, ol apxég KaBe xwpag
agloTroIouV Ta TTI0 oUYXpova epyaAsia TTpokeIgévou va KaBopioouv / oploBeTACOUV TNV TTEPIOXH
gpelvns. OAokAnpwpéva eTTiXEIPNOIaKA JovTEAQ Kal TTpoypduuaTta 6TTwg Ta GDOC (Geographic
Display Operations Computer), SARIS (Search and Rescue Information System), SAROPS
(Search and Rescue Optimal Planning System), SARPA (Search and Rescue Planning
Assistant project), CANSARP (Canadian Search and Rescue Program), CASP (Coast Guard
Computer Assisted Search), MOTHY (Modéle Océanique de Transport d’ Hydrocarbures) kai
GAAa, uttoAoyiCouv Tnv TTEPIOXA €peUvng AapBdavovTag uttown avepoAoyikd KaBeoTwg Kal
WKEAVOYPAPIKA XaPAKTNPIOTIKA OTNV EKAOTOTE TTEPIOXN.

Il. H OAAAZZIA AEKANH TOY BOPEIOY AIlAIOY

2.1 KukAhogopia Bahaociwv uddrwyv otn Aekdvn Tou Bopeiou Alyaiou

H kukAogopia Twv Balacoiwv uddtwv oto Bopeio Alyaio, eTTnpeddetal atmd Tn YEVIKOTEPN
KukAogopia Tng AvatoAikAc Meooyeiou. Opwg n emkoivwvia TG BaAdaoiag Aekdvng Tou
Bopeiou Alyaiou pe Tnv @dhacoa tou Mappapd kal Kat' emrékTacn pe Tnv Maupn ©dilacoaq, €xel
WG aTmoTEAEOUA va eTTNPEEAdeTal evTOVOTEPO OTTO TA VEPA TTOU €I0€pXOoVTal aTTd TA OTEVA TWV
AapdaveAdiwv. o ouykekpigéva, oTo Bopelo Alyaio atraviwvTal TEOOEPIG PACIKEG aAAG
O1aQOPETIKEG UDATIVEG HAleS. ZTnV em@Aveia Kal o€ BaBog TTou Kupaivetal petagy 30 kai 100
METPWV atravTwvTal Ta vepd NG Maupng O@dAacoag (Black Sea Waters (BSW)), Ta otroia
MTTOPOUV va dlaxwpIioTouv o€ véEa 1 TTaAald, avaAoya e TNV TPOTTOTTOINGN TTOU €XOUV UTTOOTEI
oTn Aekdvn Tou Aiyaiou. Zg BAOn ammd Tnv em@dveia £wg Ta 400 pETpa armmavtwvTal USATIVEG
Maleg TTpoepxOueveG ammd Tnv BdAacca Tng AegBavrivng TTou Yapaktnpifovtal ETTIQPAVEIAKES
(Levantine Surface Waters(LSW)) 3 utmroem@avelokég (LIW). Tig BaButepeg TTEPIOXESG KATA-
AauBdvouv vepd Ta oTroia £xouv dnuioupynBei aTnv TTEpIoxn Kai givar idiaitepa TTukva (DW), ue
TIG UBATIVEG HAleg KABe uTToAEKAVNG va TTapouaidlouv Ta dIKA TOUG XapakTnpioTIKA (Zervakis et

al, 2000) (XxAHa 6).
L [

4‘
23 — * L
22 ﬁ o L.
o 21 j Ve / i
° . ‘ BSW . F
e 20 (summer) _ - d —
E i 00 0 g
&= 19 om d o
© | o o o
13 | a IV Q2
a 18- : By
GE* 17 i
F
T 16 — Data from MATER project (1997)
E 15 — [ North Aegean, Summer
£ 14 1 + South Aegean, Summer
13 pd North Aegean, Winter s
. - South Aegean, Winter ,,j
12— BSW, =
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Salinity, psu

IXHMA 6. O1 uddaTtiveg padeg otnv TTepioxn Tou Bopeiou Aryaiou (Zervakis et al, 2002)
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2.2 Emgaveiakn KukAogopia Balacoiwv uddatwyv Tou Bopeiou Alyaiou

H veviki Kukhogopia oTo Alyaio, o€ eTTiTedo Aekdvng, XapoKTnpileTal wg KUKAwVIKA®. Ol
MNXavIOUOi TTOU £TTNPEACOUV TNV £TTIPAVEIAKT] KUKAO®OpIia Tou Bopeiou Alyaiou gival a@evog pev
TO avePoAOYIKO KOBEOTWC Kal a@eTépou N OeppoaAaTiki® Spdon, ASyw Twv SIAPOPETIKWV
UBATIVWY PalwV TTOU OUVAVTWVTAI TN TTEPIOXH Kal AOyw aTHOOQAIPIKAS OpAoNG.

2¢& Y TTPOCTTABEIN EKTIUNONG TNG £TTIOPACNG £€KAOTOU PNXAVIOUOU OTNV TEAIKR dIANOPPWON
NG KukAo@opiag, ol Sofianos et al, 2005 mpayuarotroinocav Treipduata Pe TNV XpPron Tou
apiBunTikoU povtédou POM (Princeton Ocean Model). Mg pévn tnv emidpacn Tou avéuou, n
KuKAo@opia oTo Alyaio xapaktnpeifetal atmmod éva 1IoXupd pelpa KIVOUUEVO diaywvia oT1o KevTpikéd
Alyaio. ZTnv TEPITITWON AQUTA N KukKAo@opia oT1o Bopeio Alyaio ep@avifeTal avTIKUKAWVIKL, VW
TO peUpa Katd pnkog NG Noou EUPRolag «e€agaviletaiy. AvTiBeTa 0Tn TTEPITITWON ETTIdOPACNG
MOvo TnG BeppoalaTiknig dpdong, N Kukhogopia Tou Bopeiou Alyaiou gival KukAwvikr. Mapd 10
OTI Kal ol dUO pnxaviopoi ( avehoAoyliké KaBeoTwg, Beppoalatiky dpdon) emnpeddouv TO
ouoTnua, KaBopIoTIKOTEPO POAO yia To Bopeio Alyaio Traiel n BeppoaAaTikr) dpdaon, Adyw Twv
éviovwy BaBuidwy TTukvOTNTAG.

Ta avepohoyikd Tedia, n ToTTOoypaQia Kal N TTapoudia vNoIwY £X0UV WG ATTOTEAECHA N MEONG
KAigakag KukAogopia va givai 1I81aitepa TTEPITTAOKN Kail va dnuioupyouvTal OXNUATIOHOi ueyéBoug
HEPIKWY akTivwv Rossby’ (0 ewg¢ 10km) (ExAua 7). H yvwon Tepi TV XWPOXPOVIKA
METABANTOTNTA TWV OXNMATIOYWY QUTWV gival TTeplopiouévn. ‘ETol, utTtdpyxouv oXNUATIOUOI TTou
gival pévigor (avTiKuKAwvag g ZapoBpdkng) kar GAAol, ol oTroiol epgavifovral yévo €TTOXIOKA,
OTTWG 0 avTIKUKAWvAG Tou ABw (ep@avideTal TOUG XEIMEPIVOUG MNAVEG HME AYyvWwOTN TTEPIODO)
(Georgopoulos, 2001).

36%

ZXHMA 7. ZnuavTikGTEPOI OXNKATIOUOI ETTIQPAVEIAKNG KUKAO®Oopiag Tou Alyaiou (Lykousis et al, 2002)

Ta vepd NG Maupng ©aGAacoag £xouv GNUAVTIKA PIKPOTEPN TTUKVOTNTA aTTd Ta vEPG TTOU
UTTdpxXouVv OTO Alyaio. ZUVETTWG Ta €V AOyw VEPA KIVOUVTAI ETTIPAVEIAKA, TTAVW aTTd TIG UTTOAOI-

5 KukAwvikR: Eival n KAEIOTH TTEPICTPOPIKN PO PE KATEUBUVAN avTiBETN TNG POPAG Twv SEIKTWVY Tou poAoyiou.

6 OgpuoalaTtikh dpdon: Apopd oTn KukAo@opia Twv BaAGoCiwy uddTIVWwY padwy Adyw Slapopds TTukveTNTag (METABOAN Bepuokpaaiag f METABOAN
aAaTéTNTOG ).

7 KUpata Rossby: KahoUvrtal kai rhavnTikd kOpata. Eival kGpata pyeydAng kAigakag Ta otroia o@eilovtal otn MeTaBoAr TG duvdauewg Coriolis e To

YEWYPAPIKS TTAGTOG.
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TTEC UBGTIVEG WALES, KAl PE TOV TPATIO auUTO SNUIoUPYEiTal éva TTAOUHIO® TTou gival TTapOpoIo HE
QuTS TTOU TTAPATNEEITAI OE TTEPITITWOEIG PEYAAWY TTOTAPWY. H €EATTAWON TwV UQAAJUPWY VE-
pwv TNG Maupng OdAacoag éxel ammoteAéoel TTedio PEAETNG dla@opwyv gpeuvnTwy (Zodiatis,
1994; Georgopoulos, 2001; Zervakis et al, 2002; Nittis et al, 2002). 'ExelI TTapatnpenOsi 611 n v
AOYW €CATTAWON METABAAAETAI AVOAOYWG TNV ETTOXN. 2TIG WUXPEG TTEPIOdOUG, Ta VEPA TTOU
glo€pyovTal gival uPnAAG aAaTdTNTaG Kal JIKPAG TToodTNTAG. H uddaTIivn pddal KIVEiTal SUTIKA, KAT&
MAKOG Twv Popeiwv akTwy TNG Afjuvou kai émeita diakAadideTal Bopeia kal voTia.(ZxAHa 8).
(a) )

)7 “ | g
), G
ey Gt
Jx‘\":‘i"\‘,ﬂ} v:‘\\‘;!}:?) Qfﬁ’ ‘“V ’

>XHMA 8. KiUpiol oxnuaTioyoi emm@avelakAg KUKAo@opiag yia Tig Trepiddoug (a) AUyouaTog 1987 kai (B)
MdaprTiog 1987 (Georgopoulos, 2001)

DAEBeg TOu PBopeiou KAGdOU cuxva TTayldeUovVTal GTOV QVTIKUKAWVA TnG ZapoBbpdkng, o
oTToiog TTEPIBAAAEI TO OPWVUPO vNOi, OTTOU KAl TPOTTOTTOIOUVTAl CNUAVTIKA. AvTiBeTa Katd TIG
Bepuég TTEPIdSOUG Ta UPAAPUPa veEPA KivouvTal voTia - vOTIOBUTIKG TnG vioou Afuvou. Katd
TEPIOOOUG TO pevupa SlakAadifeTal, Je Tov éva KAADO va akoAouBei Tnv TTponyouuevn TTopeia
(voTia — voTioduTikd) Kal Tov dAAo kKAGdo va Kiveital BopeloduTika TG vigou ARuvou. 'YoTepa
aTTé pia TTePITTAOKN diadpopr, Ta vepd NG Malpng ©dAacoag eg€pyxovTal atrd To Bopeio Alyaio,
MEoW Twv BopeloduTIKWY d16dwV Tou TTAATW Twv KukAddwyv (Zodiatis, 1994).

Katd tnv £6000 Toug atrd Ta AapdavéAia, Ta vepd Tng Maupng ©OAGAaCOAG cuvavTwvTdl
emiong pe Ta aApupd vepd Tng Aefavrivng. ‘ETor dnuioupyeital, oto vOTIO TUAMG TOU TTAOUIOU
TOUG, €va IoXUpd BePUOAAQTIKO PETWTTO, TO OTTOI0 OUVABWG EVTOTTICETAI TOUG KaAOKAIPIVOUG
MAVES oTa vOTIa TNG VAoOU AAUVOU Kal TOUG XEIPEPIVOUG oTa Bopeia. To uéVIHO auTO PETWTTO
METOKIVEITAI avAAoya HE TOUG ETTIKPATOUVTEG QVEPOUG KAl Thv Trapoxr] Twv AapdaveAiwv.
Yoiotavtal Kal deutepeUovTa, Wn MOVIPA, METWTTA, n Onuioupyia Twv OTTOIWV O@EIAETaI OTO
QVENOAOYIKO KOBECTWG. 2ZTO YETWTTO dnuIoupyouvTal IBIAITEPEG OUVOAKEG, AOYW TNG QOUVEXEIOG
T — S (Beppokpaciag — ahaTdTNTAG), ME OTTOTEAEOUA OTA €VOIAUECO VEPA KATA PAKOG TOU
METWTTOU va TTapouaialovTal avaoTpo@ég Kal Trapeio@pnocis (Viasenko et al, 1996).

‘Eva &eUTepo PETWTTO dnuioupyeital PeTagl Twv vePWV Tou BpiokovTal OTO TTAATW TNG
2apoBpAKNG Kal Twv VEPWYV 0Tn Aekavn Twv ABw — Afuvou. KdTtw atrd KatdAAnAeg ouvBnkeg 1o
METWTTO «OTTAEI» KAl £vAG QVTIKUKAWVOG SNMIOUPYEITal oTnv TIEPIOX) ToU ABw, PETAPEPOVTOG
vepd aTTd To TTAGTW TTPOG Ta VOTIA, VW VEPO HMEYAAUTEPNG AAATOTNTAG KIVEITAI TTPOG T BOPEIa
otn Tmepioxn OuTikéd vAoou ARuvou, dnNUIOUPYWVTAG CUXVA &va UAVITAPOEISH) oxXnUaTIond
(Georgopoulos, 2001).

8 MAoUpIo: ZTNV UBPOBUVaNIKF TTAOUMIO KaAEiTal n oTAAN VoG peUCTOU TToU KiveiTal Slapéoou GAAOU peuaToU. ZTNV TTEPITITWON PAG, TO TTAOUMIO

oxnuaTi¢eTal atrod vepd 5IC(([)0p£’TIKﬁ§ TTUKVOTNTOG
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lll. MEOOAOAOTIIA

3.1 Neproxn Epappoyng MovTtéAou - MeTpRoeig Kal Znueia YIToAoyioHwyY

O1 utToAOYIOHOI, TTOU €KTEAEOTNKAV KATA TNV €QAPUOYH TOU KATOOKEUQOOEVTOG HOVTEAOU
‘Epeuvag — AiIdowaong, apopolv oTNV £5aywyr ATTOTEAECUATWY YIa TNV atréoTaon TTou dIECXIoE
0 TTAPACUPOPEVOG Vauayog KaBWGS Kal yia TIG EKTIMWUEVEG B€aelg TTou duvaTtal va PpiokeTal
OuvapTAOEl TOU XPOVIKOU OIaCTHAPOTOS TToUu PecoAaBei amd Tnv TTwon Tou otn BdAaccoa
(ouveTTwg TTPOOBIOPICETAI EUPETA N EKTIMWMEVN TTEPIOXN €pEUVNG). H TTepIoXh TTou €TTIAéXONKE
TTPOKEIMEVOU VA EKTEAEOTOUV OI EKAOTOTE UTTOAOYIOUOI €ival n Aekdvn Tou Bopeiou Alyaiou Kai
OUYKEKPIYEVA N TTEPIOXN TTou TrepIKAgieTal atmmd TIG akOAouBeg cuvTeTaypéveg: ewypa@ikd
MAdGTog 38.7°- 41.1°N (Bdpeio) kai Mewypa@ikd Mrkog 22.5° — 27.1°E (AvatoAikd). H ev Adyw
Teploxn TrepIAauBavel To TURua Tou Alyaiou TTou BpiokeTal Bopeiwg viioou Xiou. H eoxdpa £xel
dlokpiBei og 190 onueia (ava 0.25°) amd T1a omoia 90 tupiokovTal evidg BaAacaiou XWPOu.
ZUVETTWG Ta oneia uttoAoyiopou gival cuvoAika 90 kai atréxouv peTagl Toug katd 0.25° 1600
Kard Tov dfova Twv TTapaAAfAwy 600 Kal KAatd Tov dgova Twv Peonuppivwv. 210 oXAMa 9
ATTEIKOVICETAI N UTTOWN TTEPIOXN.

— MEASUREMENTS AREA

25 23 Z3H; 24 245 25 255 26 26.5 27

ZXHMA 9. H Trepioxn epapuoyng Tou EpyaAEiou HETPHOEWY

3.2 NMpoéAeuon — XapaKTnpPIOTIKA AedOopéEvwV

Ma ™ 1mepiox Tou Bopeiou Alyaiou, To epyaoTtripio Puoikhg Qkeavoypagiag Tou EKIA éxel
avaTrTugel €mMIXEIPNOIaK® HOVTEAO TTPOYVWONG TnG KUKAO@opiag To oTroio €xel opidovTia
dlakpiTotroinan 1/60° kai gival évBeTo 010 gUoTNUA TTPOyvwong ALERMO améd émou poép-
XOVTal Ol OPIOKEG OUVOAKEG, evw €TTioNG OEXETAI ATHOO@AIPIKA &pAon atmd TO ATHOC@AIPIKO
ovuotnua SKIRON 1°/10 (ZxAuarta 10 kai 11). ATé 10 e&v Adyw pOVTEAO TTpoépyovTal T
0edopéva TTou XPNOIKOTTOINBNKAY TTPOKEIUEVOU va eKTEAEGTOUV o1 did@opol uttoAoyiouoi. Ta
oedopéva autd agopouv oe (a) Tredia emi@avelokwy TaxuTATwY U,V (dnAadr TaxutATwy Katd
Tov Gfova Twv peanuBpiviov kal TTapaAAnAwyv avrioTtoixa) kai (B) Bepuokpacia BaAdoong T
(°C).To xpovikd BIGOTNUA OTO OTIOI0 AVAPEPOVTAl O UTTOAOYIOHOI  KOAUTITEI T SIAPKEIQ £VOC
£€TOUG. ZUyKeKpIpéva ekTeivetal ammd Tov Alyouoto 2008 (08/2008) péxpr Ttov louhio 2009
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(07/2009). Ta TNV €KTEAEON TWV UTTOAOYIOUWY ETTIAEXTNKE N 15N Pépa eKACTOU WAV TTPOKEI-
Hévou va aTToPeuxBoUV OPIOKES TINEG-KOTAOTACEIG KAl VA UQIOTATAI YEVIKG MIa Héon KATAoTAON.

(c) (B)

04/09/09 DAILY AVERAGE: Temperature tield at 005m
T T T

05/09/09 DAILY AVERAGE: Velocity field at 005m

&
)
NORTH AEGEAN -University of Athens

8
n

NORTH AEGEAN -University of Athens

39

2ZXHMA 10. (a) MNedio em@aveiakwy TaxutATwy, (B) Medio Beppokpaaiag ae BABog 5 pérpwyv ammod 1o

ETTIXEIPNOIAKO PovTEAO Tou Bopeiou Alyaiou (http://www.oc.phys.uoa.gr/oceanf.html)

3.3 Eicaywyn MovTéAou

MNa ™ PeEAETN Twv SOPWY TNG ETTIPAVEIAKAS KUKAoQopiag Tng BAAaCCAg Kal Twv ETTOXIOKWY
OIOKUUAVOEWY TOUG TTPOKEIMEVOU va  gival duvaThH n oploBETnon  TTEPIOXWYV €PEUVAG KATO-
OKEUAOTNKE POVTEAO €peuvag — BIAOWONG, TO OTTOI0 OUeUXBNKe Pe TO v AOyw ouoThua TTpod-
yvwong Tng BaAdoaiag KukAo@opiag, AauBdavovtag Ta ava@epoueva oTnv evotnta 3.2 dedouéva.
XpnolgotroiwvTtag Tn Bewpia Tou TuXaiou o@AAPATOG (OUYKEKPIMEVNG OTOTIOTIKAG KATAVOUAG)
QTTOQEUYETAI N UTTOEKTIUNGN Twv SIGOTACEWV TNG TTEPIOXNG £peuvag — didowaong (Hacket et al,
2006). 'ETal, 600v agopd OTOV UTTOAOYIOUOS Twv dlapopwy Peyedbwy, n afeBaidtnTa Twv dedouE-
vwv (akoAouBei standard deviation) eicdyetal pe TNV XpnaoipoTtroinon Jiag ‘Gaussian KAtavoung
TOU OQAAPATOG OTO TTEDIO TWV TAXUTATWV.

3.4 Ta Mpoypdppara Tou MoviéAou

MpokeIuévou va eKTEAECTOUV Ol ATTOPAITATOI UTTOAOYICHOI avaTTTuxenke pia oeipd TTpoypa-
paTwyv og KWdika MATLAB 110U TTEPIYpA@OVTal TTEPIANTITIKA WG aKOAOUBWG:

a. Mpéypaupa SAR (Search and Rescue): AtroteAei 1o Baoikd TTPOYPA Ja TTOU XPNOIUOTIOIE
Ta dedopéva U,V (dnAadn TIG €MIQAVEIAKEG TAXUTNTEG UBATWY) ETTITPETTOVTAG GTO XPAHOTN
VO TOTTOBETACEI TIC CUVTETAYUEVES TNG EKTIMWMPEVNGS BEONG TNG TITWONG TOU avBpwTTou oTn
BaAaocoa Kal Tov XpOvo OTOV OTToI0 €TMIBUUEI 0 XPAOTNG va UTTOAOYIOTEN N TeAeuTaia B€an
TOoU vauayou. YiotaTal n duvardtnta va TotmoBeTnBei xeipokivnta Tiun apepaidtnrag éoov
a@opd To XWPOo (o€ POoIPES) Kal TO XPOVo (o€ WPEG). Ta aTTOTEAECUATA UTTOTUTTWVOVTAI O€
ypPaQIKn atreikévion pe mn BorBeia tou Tpoypdupatog SAR - PLOT. Ta kékkiva oTiypoTa
gival ol TBavEG BECEIS TOU TTAOPACUPOPEVOU QVTIKEIMEVOU TTOU TTEPIKAEIOVTAI aTTd TIG AVTi-
oToIXEG eAAgiYeIg. 2To ZXAMA 11 aTTeikovifeTal TTAPABEIYHUA EQAPHUOYI G TOU TTPOYPAUUATOG
o€ apyIkf 6éon TITwong avbpwTtou aTn BAAacoa Ye oUVTETAYHEVES 39.45°N — 25.25°E.
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B. Npoypaupa COMPUTE: Ta avwTépw atroTeAéopaTa AAPBAvovTal OTn CUVEXEID WG APXIKA
oTtoixeia améd 10 TPoypaupa COMPUTE 61ou uttoAoyifovTal Ta GTOIXEIO TNG OGUVOAIKAG
amréoTaong mmou diEvuae 0 vauayog ato dedouévo Xpovo (tdist), TnG ardéoTaong PETAgU
apxIkng Kal TEAIKAG B€ong (dist), TNG SIAOTTOPAG TWV EKTIHWHEVWYV BECEWV TOU KATA
N d1dpkela TNG O1adpoung Tou (diasp) kal TEAOG TNG TEAIKAG BlaocTropdg 6cov apopd To
OUVOAO TWV EKTINWHEVWY Béoewv Tou oTNnV TEAIKN Béon (teldiasp). To Tpdypauua otn
TIPWTN TTEPITITWAON UTTOAOYICEl BNUATIOTIKA TNV CUVOAIKN attéoTacn TnG 81adpoprg atrd Tnv
apxIKr B€on péEXP! TNV eKAOTOTE TTOMEVN (0€ km). 2T deUTEPN TTEPITITWON UTTOAOYICETAI N
amoécTaon PETAEU TNG ApXIKNG Béong (onueio TITWONG) Tou vauayou Kal TNG TEAIKNAG B€ong
TOU PETA TO TTEPAG TwV 24 wpwv (o€ km). ZTn TpiTnN TTEPITTTWON UTTOAOYICETaI TO EURABOV
TNG €AAEIYNG TTOU dnuIoupyEiTal AtTd TN dIACTTOPA TWV TTIBavwyY BEcEwyY Tou vauayou (o€
km?). Té\og, oTnVv TETOPTN TIEPITITWON UTTOAOyileTal TO €uBaddv TNG €AAEIWNG TTou
TTEPIKAEIEI TO OUVOAO TWV EKTINWHEVWY BECEWYV TOU vauayoU Tnv TeAeuTaia wpa (240 wpa)
(o€ km?). ZuvABwg n ekdoToTe TENIKA dlaoTropd kaBopilel oe peydho Babud Tnv Trepioxn
gpeUvNG TTou Ba eykaBIdpuBei o€ pIa eTTIxXEipnon épeuvag - didowaong.

y. Mpéypaupa PLOTARO : ETTUuyXAveTal N ypa@IKA AtTeIKOVION TwV PETPAOEWYV YIa £€KOOTO
airnBév  uéyeBog kal divovral TTAnpogopieg éocov agopd oTn TIMA Tou Ot OAn Tnv
eCetadduevn TTEPIOXN.

0. Mpoypduuara MTDIST, MDIST, MDIASP ka1 MTELDIASP: YToAoyiovTtal o1 UECEG
ETAOIEG TIMEG TWV aTTOTEAEOUATWY ( TTOU TTPOEPXOoVTal aTTd TO TTPpdypaupua COMPUTE) kai
0 £TACIOG KUKAOG Kal SIGKUPAVOT TWV TIWY QUTWV.

€. Mpoypaupa UVT : Mapéxel TNV ypa@ikr atreikovion 1000 Tou TTediou ETTIPAVEIOKNG
Beppokpaaciag otn TepIoxr Tou Bopeiou Alyaiou, 600 Kal Tou TTEdIOU TWV ETTIPAVEIAKWYV
TAXUTATWY GTNV TTPOAVAPEPOUEVN TTEPIOXN VIO TO EKACTOTE XPOVIKO dIACTNUA.

oT.Mpdéypappa TEMPLIFE: YTtroAoyiletal o xpdvog emBiwong Tou vauayou oTtn 8dhacoa
avaloya pe Tn TTEPIOXH OTTOU €upiokeTal, €ilcdyoviag Ta dedopéva Tng Bepuokpaaciag
Bahdoong (T °C).
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IXHMA 11. Mpa@ikr] atreikovion amoteAeopdtwy SAR otn 8éon 39.45°N — 25.25°E

3.5 MNeplopiopoi — MNMapadoxég

AapBavovrag utrdyn Tnv 101aiTEPN yewpop@ohoyia Tou Bopeiou Alyaiou eTTIAEXONKe
ommoaTaon YeTagl Twv onueiwv PeTpnocws 0.25°. H ouykekpiyévn €mmAoyn ekTINATAl OTI a@evdg
MEV KAAUTITEI IKAVOTTOINTIKG TNV TTPOAVAPEPOMEVN TTEPIOXN KAl QQETEPOU ETTITPETTEI TNV KAAUTEPN
agloTToinon TwWV YPOPIKWY ATTOTEAEOUATWY AOYW PN augnuévng CUYKEVTPWONG KAl UTTEPKAAU-
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wng autwv. ‘EkaoTo ek Twv 90 onueiwv, TTou €mAEXBNKAV yIa va EKTEAEGTOUV O UTTOAOYICUOI,
atroTeAEi hia apxIikn B€on TITwong avBpwTtrou atn BGAacoa.

2T0 KOTaokeuaoBev povréAo Aaufdaverar uttéown POvo n €TTdPOCON TwWV TAXUTATWY TOu
BaAldoolou em@avelakoUu oTpwuaTog. MNa 1o Adyo autd, TG00 ol UTTOAOYICHOI, OGO KAl T ATTOTE-
Aéopata, agopolv POVO TTAPACUPONEVO vauayo Kal OXI TTaPACUPOPEVO QVTIKEIUEVO TO OTTOIO
emoeIKvUel €IQAvEIR duvaToU PeyEBoug TTAvw otrd Tnv péon em@aveia NG BaAdoong. Mo
OUYKEKPIYEVA, N ETTIAOYA KN EKPMETAAAEUONG TOU AVEROAOYIKOU KOBEOTWTOG CUVETTAYETAI OTI OEV
ugioTavtal TTPoUTTOB£0€IG UTTOAOYICHOU KIVIIOEWGS TOU TTOPACUPBEVTOG AVTIKEINEVOU AOYW ETTI-
Opdoewg leeway kai €yive Bdoel Tng utrtdBeong N emidpaong leeway oTnv TTapacupouevn
Kivnon Tou avBpwTrou eviog NG BAGAacoag, otav auTtdg BpiokeTal o Katakdépuen Béon. O avw-
TEPW TTEPIOPICPOS APOPA KAl OTNV EKUETAAAEUON TwV OEDOPEVWY KUPATIOPOU, apolu PJOvVo avTl-
Keipeva emITEDdOU TTAoIoU eTTnpedlovTal atrd kupaTiopd (Allen et al,1999).

H emAoyf NG 15ng péPOG EKOOTOU WAVA QVTOTTOKPIVETAI OTAV AVAYKN ATTOQUYNG OPIOKWYV
KATOOTACEWV Kal €6ac@ANIong piag péong kardotaong. H emmAoyr) Tou Xpovikou SIaoTANOTOG
TWV 24 WPWV Yyia TNV eKTEAEON €KaOTNG PETPNONG ETTIAEXONKE pE BAon Tnv ouvriBn diadikagia
TTOU aKoAouBgiTal oe TTEPITTITWOEIS £Papupoyng oxediou Baidooliag Epeuvag — Aidowong yia
vauayoug TToU EPTTEPIOTATWHEVA gupioKovTal Yéoa oTn BGAacoa. To TTpwTo 24WPEO gival TTAVTA
TO MO Kpioigo 16T Bewpeitan 611 TTEPi TO 90% TWV TTEPITITWOEWY avBpwWTTOU 0T BAAacoa dev
£xouv eATTida emRiwong Tépav autol Tou XpovikoU dlaaTtriuartog (U.S SAR Manual; Australian
National SAR Manual). Na Tov uttoAoyiopd Tou PEYIOTOU XpOvou emiRiwong otn BaAacoaq,
eTMIAEXONKE TO didypauua Tou U.S SAR Manual TTou agopd otnv XeipoTepn KaTnyopia avBpw-
TMVOU CWHATOG 600V agopd oTn duvatdtnta OlaTnpRoews BepPoKpaciag vw To avBpwTTivo
owua BpiokeTal evidg Baldoong.

IV. AMTIOTEAEZMATA E®APMOIHZ MONTEAOY - EIAIKA
2YMNEPAZMATA

4.1 lNevika

Katd Tnv e@apuoyr] Tou PoviéAou, TTpaydaTOTToINONKav eVeEVAVTA WETPAOEIG avd pRva (15n
Mépa KABe pAva) Kal ava pEyebog eTTi éva xpovo (OUVOAIKG 4.320 PETPAOEIG), TTPOKEINEVOU TA
ecaxbévra oToixeia va gAeyxBouv 1600 o€ pnviaia Bdon, 600 Kal o€ €TACIA (UEON TIPN, ETACIOI
KUKAOI, €TACIEG OIAKUUAVOEIC) Kal va €punveUBoOUV OUVAPTACEI TwV QUOIKWY OlEPYATIWV
(xapakTnpIoTIK& UdATIVWY palwyv, duvauiKh TNG Aekdvng) TTou ouuBaivouv OTNV CUYKEKPIUEVN
mepioxn. ‘ETol, Katémmiv PEAETNG TWV OTTOTEAEOUATWY YIA €KOAOTO PAvVA Kal TNV HPETAEU TOUG
OUOYXETIOT, TTPOKUTITOUV O £TMOI0G KUKAOG Kal N €TRgIa SloKUUAvan TwV TTPOG METPNON PEYEBWV
(ouvoAikng atréoTaong, amocTaong, dIaoTTopds Kal TEAIKAG dlacTropdc). Ta gToixeia autd cival
avaykaia yia Tnv avamTugn kal eKPETAAAEUON  YEVIKWYV «KAVOVWVY» TTou Ba 1oxUlouv, oTnv
OUYKEKPIYEVN TTEPIOXN, O€ TTEPITITWOoN emmixeipnong ‘Epeuvag — Aidowong. 2tnv evotnta 4.2,
TTapoucialovTal Ta atmoTeAEOUATA KATA TNV €Qapuoyr Tou povtéAou yia Tov prva deBpoudpio
(15n PeBpouapiou) pe eVOEIKTIKEG EIKOVES KAl TNV AVTIATOIXN EPUNVEIQ TOUG.

4.2 AtroteAéopara E@apupoyng Movrtélou yia Tov Miva ®eBpoudpio
MapatnpwvTag 10 oxXAPa 12, gival @avepd TTwG TN TTAPOUCA XPOVIKN TTEPIodo QaiveTal yia

«OTPOQPN» TWV TTESIWV TWV TAXUTATWY TTPOG TA BUTIKA — VOTIOOUTIKA TTOU UYE TN OEIPA TOUG ETTN-
peadouv TIC TPOXIEG TTOU akoAouBei £éva TTapacupOuevo avTikeiuevo (AvBpwTrog). H eiopor] Twv
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vepwyY TNG Maupng OdAacoag, n otroia dnuioupyei HETWTTO PE TV UBATIVI HAZa TTOU TTPOEPXETAI
atro voTia Kal eiI0€pXeTal 0TOo Bopeio Alyaio diapéoou Twy akToypaupwy TG Mikpdg Aciag £xel
MO TUTTIKA XAPOKTNPIOTIKA YIa TNV TTEPiodo TTapatrpnong. Ev ouvexeia, dilakAadileTal avaToAiKd
V. Afuvou akoAouBwvTag BUTIKES TTopEieg BOPEIA KAl VOTIA TNG £V AGYW VI iOOU.

To PovTéAo avTioTolxa PE TO TTEDIO TWV ETTIPAVEIOKWY TAXUTATWYV «TTAPAyEl» To oxAua 13
OTTOU aTTEIKOVICOVTal YPAPIKA Ol TPOXIEG VOGS TTAPACUPONEVOU QVTIKEIMEVOU (EVOG avBpWTTOU OTN
TTpoKeIévn TTEPITTTWON). Eival @avepég ol TTeploxEg OTTou gu@avifovtal UWNAEG TIMEG TwV
UTTOAOYIOBEVTWY PEYEBWV.

AIAKAAACYZH NEPOIN
BOPEIA H. AHMHOY

NMETOMNO HEPON
MAYPHEI OAMATIAY
KAIEIZOAOY ANO
HOTIO AITAID

D R L
F] Fil

F L}
AIAKMNAACIEH NEPOIN
HOTIA H. AHMHOY

YWHAEE TIVE £ K7
EYNOAIKHE AMO

YWHAELZ TIMEX ITO
IYNOAO TOHN
METPHOEN T(HN
METEQQON

A5

s

YWHAEL TIMEZ KAAYWHEI ANOLTAIHI KAI
IYNOAIKHI ANOITAIHLI

IXHMA 13. pagikn Atreikdvion Tpoxiwv pe Egapuoyn Mpoypaupatog SAR tnv 150 ®epouapiou

To povTéAo, ev ouvexeia, KAvovTag Xpron XPWHATWY Kal avTioTOIXNG KAIMOKAG yia OIEUKO-
Auvon Tou XpAOTN, TTAPEXEl YPAQPIKA TIG TIMEG TWV OToIXEiwv (aTTdOTACN, GUVOAIKN atméoTaon,
dlacTropd, TeAIKN diacTropd Béoewyv, xpovog emBiwong otn 6dAacca) yia Tnv v Adyw TTepioxn,
OTTWG QaivovTtal ota oxnuata 14 kar 15.
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ME FEDOEAKLAEHE (k) METE@OZ AIAZNOPAZ (k)
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METEQOL IVNOANKHI AMOLZTAIHE (km) METEOOZ TEAIKHZI AIAZMIOPAL (ki )

(@) (B)

2XHMA 14. INpagik Atreikovion MeyeBwv (a) ATTéoTaong kai XuvoAikfig ATrdéoTaong, (B) AlaoTropdg Kai
TeAikng AlaoTropdg, yia Tnv 15n ®eBpouapiou.

XPOMOZENMIBINIHE (QPEE)

LET] 144 18 162 172 18 18 2 1m 118 EF] FEo 1 255 166 EE3

KAIMAKA METPHIHE
IXHMA 15. I'pagiki Atteikévion Xpovou EmmiBiwong otn ©dAacoa tnv 15n PeBpouapiou

A6 10 oxnua 14(a) yivetalr avepd OTI eu@avifeTal TTAPOUOIa KATAVOMN TINWY OTa PEYEDBN TNG
amé0TAONG KAl TNG OUVOAIKAG ATTO0TAONG, TTAPOUCIACOVTAG PEYIOTA OTNV €i0000 TWV OTEVWV
Twv AapdaveAiwv, BopeldTEPA AUTWY, POPEIOBUTIKA V. Afuvou Kal duTikd v. ZKUpou. ETriong
epavidovral uPnAEg TINEC avaTOAIKG Kal vOTIOAVATOAIKA TNG xepoovrioou Tou ABw (o1 uwnAég
TIHEG emdEIKVUOVTAI JE PJaupa BEAN). ATTO To DIAYPANKG TWV ETTIPAVEIAKWY TAXUTATWY (OXAMO
13) dikaloAoyouvTal TTAAPWG o1 PeYAAeG TIHEG oToV ABw, BopeloduTIKA V. AAuvou Kal SUTIKG V.
2KUpoU agou o@eidovtal OTIC UYPNAES TaXUTNTEG TTOU XapakTnpeiouv Tnv uddativn pada Katd tnv
TTopeia NG TPOog Ta SUTIKA. AvTiBeTa, OTnNV €i00d0 TWV OTEVWY, BEV gival n TTOCOTNTA E€ICPONG
auTA TTou divel Ta PEyIoTa aAAG n oUyKAIon dUo uddTIvVwY padwyv (Maupng @dAacoag kai NoTiou
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Alyaiou) TTou Onuioupyei éva 1IoXUpd HETWTTO pE évioveg PaBuideg TTUKVOTNTOG, Ol OTTOIEG
OnMIoUpyouUV IOXUPEG DUTIKEG TAXUTNTEG.

210 oxApa 14(B), OtTou £TmioNg ed@aviCeTal TTAPOUOIA KOTAVOUR TIMWV OTA HEYEBN TNG
O1a0TTopdag Kal TeAIKNAG OIa0TTOPAG, TTAPOUCIAdeTal YEVIKA HIa oTaBepdTNTA WE TIMEG TTOU OEV
Eemrepvouv Ta 15km?. Ta p€yIoTa, TTOU Kal OTIS SU0 TTEPITITWOEIS TTAPOUCIAZOVTal OTIC TTEPIOXES
TWV OTeEVWV TWV Aapdaveliwv, ogeilovtal oTn oUYKAION TwWV UQAAPUpwY vepwy TG Maupng
O©dAaocoag pe Ta vepd TTOU TTPOEPXOVTAI ATTO Ta VOTIA KAl OTO 1I0XUPO YETWTTO TTOU dnIoUpPYEITal.
"ET01 N TENIKR S100TTOpd PTAVEI O€ TTOAU UWNAEG TIHEG, TS TAEEWS Twv 120 km?, evid n SlaoTropd
o€ TIPEG TTou ayyiouv Ta 65 km?.

210 TTedi0 TWV ETMQPAVEIOKWY BEPUOKPAOIWY, N MPEYIOTN Bepuokpacia dev LeTTEPVA TOUG
15.46°C. ETriong, ol dvepol TTou TIVEOUV OTnV TTEPIOXN ouVeXiouv va £TTNPEAouV TNV BepUoKpa-
oia Tng eme@aveiag Tng BaAdoong. 'ETol, n BABpwon TTou TTapoudiadel N ETTIPAVEIAKT) BEPUOKPO-
oia katé Tov agova Boppdg — NOTOG, KaTé TOUG XEIUEPIVOUG PNVEG, apxilel va yiveTal TTIo éviovn.
AapBdavovTag utrown TIG TTapaTTAvw BepuoKpaaieg, TTPOKUTITEI TO oxAua 15 6TTou 0 PEyIoTOG
XpPOvog emiwong evog avBpwtiou ot B8dAacoa (UTTO TIG DUCUEVECTEPEC OUVONKEG) yia TNV
TEPiodo auTh dev Eetrepvdel TIG 2.74 WPEG. ZnUEILVETAI OTI €ival TTEPITTOU YICH WpPa AiyoTEPN
atré Tov XpoOvo TTou agopoUlae Tov Piva lavoudpio.

4.3 AtroteAéopata EQappoyng Movrélou og ETRola Bdon

To povTéAo, apoU ekTeAeoTEl N avwTépw avaAuon yia KABe pnva Tou £Toug, UTTOAoYICeEl Tn
péon eTAOIA TIUG, TOV ETACI0 KUKAO TNG HEONG KAl TNG PEYIOTNG TIMAG KABE peyéBoug kal TEAOG TNV
€TACIA Ol0KUUAVON TTOU TO KABE uEyebog TTapouaiadel avaldyws €TTOXNAG.

4.3.1 Méon EtRoia TiyA, ETRoiol KukAol kai ETAoia AlakOpavon Twv Meyefwv
«AtmréoTaon» Kal «XuvoAikl AtTréotaon» - Eidikd Zuptrepdopara

ZUPQWVA HE TIG EKTIMAOEIG TOU PovTéAoU (oxnuaTta 16 kai 17), Ta heyédn g «ATméocTaongy
KAl TNG «ZUVOAIKNG ATTOOTOONG» TTAPOUCIACOUV TTAVOUOIOTUTTN KATavour o€, €Tholag Bdong,

atroTeAéopara.

MIKPH ETHIIA
MEZIH ETHEIIA TINH METEQOYE « I¥YNOAIKH ANMOIZTAIH» ME ZLRT IMH

Anrwal Maan Total Distarca

ne

ne

MEMZT 9 - m =2

2E B 2B A4 ZlI\S ] xE ] -1
BAZIKOL AZOHALZ EKATEPQOEN TOY ONOIOY
EM®ANIZON TAI YWHAEL MEZEL ETHEIIEL TIMEX

IXHMA 16. Méon Emioia Tiyrp MeyéBoug «ZuvoNikh ATtéoTacn»
ZUYKEKpPIPEVa, TTapaTnpeital évag Paoikdg dfovag ekatépwBev Tou oTroiou (avatoAlkd Kal
OUTIKA) TTapoUCIAfovTal oI UYNAEG PECEG €TNOIEG TIMEG Twv dUO peyebBwv. O Ggovag autdg
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dpxetal mEPIE TNG B€ocwg pe oTiyua 38.95N — 24 25E (voTIOBUTIKO TURua TnG AekAvng) Kai
TepaToUTal KAT eKTiunon TEPIE TG BEoewg pe oTiyua 40.45N — 26.00E (BopeloavaToAIKO TURAMO
NG Aekdvng). Xwpicel dnAadr 1o Bopeio Aiyaio diaywvia.

MEKPH MEEZH
MEZIH ETHIIA TINH METEQOYEL «AMNOLTAIH» l ETHZIA TIMH

0ne

B =X B 2 - = =

na

M T M T D - m =

YOIZTANTAI YWHNEL MEZELZ ETHIIEL TIMEX

ZE =] =6 U UL F3
BAIIKOI AZOHAZ EKATEPOOEN TOY ONOIOY

IXHMA 17. Méon Etnoia Tyl MeyéBoug «AréoTacn»

livetal e0koAa avTIANTITO OTI, OI PEYIOTEG PMETEG TINEG eu@avifovTal Bopeiwg Kal voTiwg VAoOU
2apoBpdkng, avatoAlikd kal voTia viioou ARuvou, avatoAikG Tng Xepoovhioou Tou ABw,
BopeloduTikd kal duTikG vricou Ayiou EuoTtpatiou, BopeioduTikd Kal SUTIKA VACOU ZKUPOU.
AvTiBeTa o1 €AGXIOTEG PEOEG TIMEG TTapouaidlovTal KOVTA OTIC AKTEG, 0€ KOATTOUG KaBWG Kal
avaueoa o€ oudTTAéyuaTta vnolwv( T1.X vAool Bopeiol ZTopddeg).

O1 péyioTeg TINEG TOU PEYEBOUG «ZUVOANIKY ATTOoTACN» EU@avifovTtal OTn TTEPIOXT TOU POVIUOU
QVTIKUKAWVA ThG ZapoBpdkng, 0 oTToiog eviote (Wuypég Trepiodol) evioxueTtal atrd QAEBEG Tou
Bopeiou KAGdOU TNG PALaG Twv UPAAPUPpWY vepwV TNG Maupng OdAacoag TTou egEpxovTal aTrd
To oTeve Twv Aapdavediwv. Ta péyioTa TTOU TrapaTtnpouvtal TTEPIE TG vAioou ARuvou
gmegnyouvTal €miong atmd TNV Kivnon Twv vepwv Tng Maupng OGAacoag TTOU OTIG XEIWEPIVEG
TEPIOOOUG KIvoUuvTal Bopeia v. Afuvou pe SUTIKEG TTopEieg Kal HETETTEITA dlakAadifovTal evw
avTiOeTa TIG BEPIVES TTEPIOGDOUG KIVOUVTAI VOTIA - VOTIOOUTIKA V.AAUVOU Kal PETE T dIakAGdwor)
TOUG 0 €vag KAGSoG akoAouBei Bopeieg TTopeieg TTEpvWVTAG BopeIodUTIKA TNG ev Adyw viicou. Ta
MéyioTa TTOU TrapatnpouvTal dutiké Tng v. Ay. EuctpaTtiou ogeilovtal oTtov £TEpo KAASO Tng
Bahdoolag padag tou egépxetal ammd Ta AapdavéNia Kal KIVEITAI PE VOTIEG TTOpEieg PETA TNV
OlakAGdwaon TG oTn TrepIoxn NG V.Afuvou. To péyioTo TTou TTapouciddeTal dUTIKA V. ZKUPOU
OTTOTEAEI OXETIKA OUVEXEIQ TNG VOTIAG Kivnong Twv vepwv TNG Maupng ©dAlaccag. To péyioTo
TTOU TTapaTnEEiTal avatoAikd Tng Xepoovrioou Tou ABw ekTipdtal 0TI £Xel TR BAon Tou oToV
ETTOXIAKO QVTIKUKAWVG OTnNV TTEPIOXN Tou ABw (xeidepivoi pnveg). Emmiong, kdatmoleg peydAeg
Méoeg TIEG BUTIKG v. AéoPBou e€nyolvTal atmd TNV YEVIKOTEPN Kivnon Twv UdATWY TNG AeKAvNG JE
VOTIEG TTOPEieg (BepIvoi PAVES) Kal TNV A@ign Twv vepwy atmd 1o NéTio Ayaio (vepd AgfavTivng
(LSW)), ue Bopeieg tmopeieg péow Tou TTAATW TWV KUKAGdWV Kal Twv MIKpACIATIKWY OKTWY
(xeipepivoi pnveg). Mavtwg o€ yevika TTAaiola, eTaAnBevetal n UTTapén oXNUATIOUWY HEYEBOUG
Mepikwy akTivwyv Rossby (0-13km) Adyw Tng 181aiTEPNG TOTTOYPAPIOG KAl TG TTAPOUCIiag VoWV
ouvapThoel Twv avepoloyikwy TTediwv (Georgopoulos,2001- Kontogiannis et al, 2003). Ta
avWTEPW ETTAANBEUOUV TIG MPEYIOTEG TIMEG TOU MeEYEBOUG TNG «ATTOOTOONG» TTOU €I0IKOTEPQ
QVTIOTOIXOUV O€ TTEPIOXEG OTTOU UPIioTaVTAl a) KIVIOEIG UBATIVWY Palwv Adyw HoOVIHWY OXNMa-
TIoPWV B) diladpopn (XEIMEPIVA Kal BepIvi) TTOU akoAoUBOoUY Ta €I0EPXOPEVA 0T AeKAvN vEPA TNG
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Maupng ©@dAacoag kai y) diadpoun Twv UBATIVWY Padwy Pe TTopeieg BOPEIEG — BOPEIOAVATONIKES
TTPOEPYXOMEVES ATTO VOTIA.

EviUtTwon 1TpokaAei To 0TI dev eppavifovtal JeEYAAES TINEG TWV OUYKEKPIMEVWY PEYEBWY OTNV
€i0000 TWV OTeEVWV TWV Aapdaveliwy, OTTOU TTAPOUCIALOVTAl EVTOVEG XWPIKEG KAl XPOVIKEG dla-
Kupdvoelg. O1 SIoKUPAVOEIG auTég dnuioupyolv afefaidTnTa wg TTPOG TNV €TTIAOYH apxIKoU
ONMEIOU PETPAOEWV TTPOKEIUEVOU OI PJETPAOEIG VA ETTIKEVTPWOOUV OTnVv por] £56dou Twv BSW.
ZUVETTWG, O€ MEPIKOUC MNAVES (KAAOKAIPIVOI PAVES), Ta onueia (Kupiwg To onueEio Pe auvTe-
Taypéveg 39.95°N — 26.00°E) trou emAéxBnkav gival eKTOC TNG BaoikiAg pong. ETriong TToAAég
QOPEG, TO TTPOG £PEUVA AVTIKEIUEVO QTTOMAKPUVETAI ypriyopa atrd Thv TTEPIOXA ATToPPONng Kal
ouxva eykAwiletal oe oXNUATIONOUC TwWV YUPW TTEPIOXWY. TO OUVOAIKO QTTOTEAECUA TWwV
AVWTEPW QAIVOPEVWV Eival va eppavifovTal IKPEG TIMEG TV EEETACOMEVWV UEYEBWV.

MNa TI eAAXIOTES TIUEG TOU peyEBoug «AttéoTaon» (distance), Trpétrel va An@Bei uttdown 611 ol
TPOXIEG €VOG TTAPACUPONEVOU QvTIKEIMEVOU 0T BdAaccoa xapaktnpifovral ammd oTpoBIAICHOUG
(edies) o1 oTroi0I BEV EMTPETTOUV TNV AUENON TOU £V AOYW PEYEBOUG a@oU apXIKA Kal TEAIKR) B€on
OlakpivovTal atro 1Idiaitepn eyyutnTa. MNa 10 AOy0 auTO, Ol QVTIOTOIXEG MEOEG TIMEG OTNV idIa
UTTOTTEPIOXHA, YIO TO PEYEBOG TNG «ZUVOAIKNG ATTOOTAONGY, €ival HEYAAUTEPEG APOU OE EKEIVN TN
TePITITWON TTPoaTiBeTal dladoxIké n atTrdéoTacn £KAoTNG TPOXIAS avd wpa.

ETHIIOIKYKNOIMEFEQOYE «ZYNOAIKH ANOITAIH»
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2XHMA 18. Emjoiol KUkAol MeyeBwv «ZuvoAikAg ATTooTaong» Kal «ATTéoTaonG»

210 OXfjpa 18 aTtreikoviovtal ol £TAOI0I KUKAOI Twv UTTOWN PEYEBWY TTOU TTPOKUTITOUV
a1rd TO0 OUVOAO Twv HETPAOEwWV. MPETTEl €K TWV TTPOTEPWYV va An@Bei uTTdown 6T 0 KaIPAS €ival
OUVOTITIKOG KAl WG €K TOUTOU ava@épeTal o dedouévn Xpovikh oTiyun (15 nuépa ékaoTou PAva)
ME ATTOTEAEOUA VA PNV QvTITTPOCWTTEUEl TTANPWG KABe priva. ‘ETol Tnv xpoviki Trepiodo atrd
Atrpidio éwg ZemTéuBplo TTapoucidlovtal o€ PECN TIUA Ol UWNAOTEPEG TIMEG Twv €V Adyw
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peyeBwyv, pe povadikn e€aipeon Tov pva Mdio. Aappdavovtag uttown 6Tl n Tapoxn udATwy NG
Malpng ©dAacaag péow Aapdavediwv TTapoucidletal KaTd Tn Bepivh TTepiodo, ATol amd Mdio
£wg AlyouoTo, O UWNAEG TIMEG Twv HeyeBwv yia Toug pRveg louvio, louAio kai AUyouoTo
emaAnBevovTtal dueca. Ooov agopd OTIG PEIWPEVEG CUYKPITIKA TINEG TOUu Mdiou, exTigaTal OTI N
METPNGON €AAPOEl o€ OpPIaKN KATAOTAON Kal iCwg eV AVTATIOKPIVETAI OTNV YEVIKA €IKOVA TTOU
Tapartnpeital Tov priva Mdio. Ocov agopd oToug utTdAoITToug U0 PveS (a) To uAva ATTPIAIO yia
TN OUYKEKPIMEVN NUEPQ, O AVTIKUKAWVAG TNG ZapoBpdkng @aivetal 1dlaitepa evioXupévog, (B) To
MAVa ZeTTTEUPPIO TTAPATNPEITAI (OTN OUYKEKPIPEVN PEPA), EKTOG OTTO ThV OUVEXION TOU QAIVO-
Mévou €lopong oTo Alyaio vepwyv TnG Malpng @dAacoag, evioxuuévn pon Je BOPEIEG TTOPEIES
UdATIVWV Padwv VOTIOOUTIKA v. ZAPou. ZTOUG UTTOAOITTOUG MHNAVEG TO £EQ0BEVNUEVO QAIVOUEVO
NG €10poAg UBATWY atd TN Maupn OdAacoa €xel WG ATTOTEAEOUA TIG CNHAVTIKA PEIWUPEVEG ME-
O€EC TIMEG TwV OUO PEYEBWV.

Ooov agopd oToVv €THOI0 KUKAO TWV PEYIOTWY PECWV TIMWYV TTOU £P@avidouv Ta dUO UEyEDN,
atmé 1o oxApa 19 yiveral e0koAa avTIANTITO OTI Ol PEYIOTEG TIMEG TTAPOUCIACOVTAI TOUG MWRAVES
ATrpiNio, louvio kail AlyouaTo.

ETHEION KYKAO! MAXIMUM MEZON TIMON ME TEQON (A) «ZYNOMKH ANOZTAZHw KAI
(B} «ANOITATH»
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ZXHMA 19. Etrjoiol KikAol Méyiotng Méong Tiung Meyebwv «ZuvoAik ATroaTacn» Kal «AtréaTacn»

Tov AtrpiAio, n péyioTn TINA avTioToixei og BEon avaToAiKd TnG vV.ZauoBpdkng Kal o@eileTal
OTO MOVIUO QVTIKUKAWVA TTOU u@ioTatal otnv ev AOyw TreploXA. Tov louvio, o1 v Adyw TIPEG
avTIOTOIXOUV o€ Béon avaToAikd v. Afuvou, 6TTou ugicTaTal o GEovag Kivnong Twv UQAAPUpwY
VEPWYV TTOU elopéouv ammd TN Maupn ©dAacoa. Tov AUyouoTo, n UEYIOTN TIUN QVTIOTOIXEI O€
Béon BopeloduTikA TNG v. Ay. EuoTpartiou é1Tou £1TioNg KIveiTal Ye VOTIEG TTOPEIEG 0 VOTIOG KAGSOG
NG udATIVNG Palag TTou eiopéel atd T Maupn ©dAacaa.
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H etAoia diakupavon Twy duo peyebwy gival €mmiong Travopuoldtutn (oxfiua 20). O1 péyioTteg
TIHEG (Opl0BeTOUVTAI JE HAUPOUG DIAKEKOUMEVOUG KUKAOUG) TTapaTtnpoUvTal avaTtoAika v.Afuvou,
BopeioduTikd v. Ay. EucTpaTiou, avaToAiké v. ZapoBpdkng Kal dUTIKA Twv MIKpaCIaTIKWV OKTWVY
OTO UWog Tou TroTapoUu '‘ERpou. 210 onueio avatoAikd TG v. Afquvou n pé€yiotn dlakupavon
OQEIAETaI OTNV ETTOXIKNA Kivnon Twv vepwyv TNG Malpng ©@dAacacag GTTou apevog PEV TOV XEINWVA
KivoUvTal SUTIKA KATA PAKOG Twv Bopeiwv akTwy TnG V. Afuvou (61Tou TTapoucialetal EAAXIOTO)
EVW TO KAAOKAIipI KIVOUVTaAl VOTIA-VOTIOOUTIKG TNG V. Afvou (6TTou gugavifovTtal YEYIOTA TIHWV).
2uvéxela Tou @aivopévou auTou gival n diIakUPavon TTou TTapouacidadeTal voTiwg v. Afuvou. Me
TOV 010 TPOTIO eTTNPEEdleTal Kal n Trepioxn BopeloduTikd v. Ay. EuoTpartiou 61Tou Ta €AAXIOTO
OUVAVTWVTAI KaTA TN XEIMEPIVI TTEPIOSO VW TA YEYIOTA KATA TNV Bepivr], OIOTI n dIaKAGdwaon Twv
uddatwv TG Maupng OdAacocag TTpog Ta BopeloduTikd TG v. Afuvou pe Bopeieg TTopEieg
eTTNPEEadel Tnv ev Adyw trepioxn. O yéyioTeg SIOKUPAVOEIG TTOU ATTAVTWVTAI AVATOAIKA V. Zalo-
Bpdkng Kai dUTIKA Twv MIKpaCIaTIKWV aKTwv, 0To UYog Tou TToTapou ‘ERpou, cuoxeTiCovtal Je
TIG DIAKUPAVOEIG TOU QVTIKUKAWVA TNG ZapoBpdkng. MNvwpifovtag Tn dlakuuavon TTou ugioTaTal
oTnVv TTapPOoXN Twv vepwv NG Maupng BdAaccag katd Tn OIApKeEIa €vOG E£TOUG, TTPOKAAEI
eVTUTTWON N un UTTapén peyioTou dlakupavong otnv €£000 Twv ZTevwy Twv Aapdaveliwy. H ev
AOYW «aoToxia» oQeiAeTal OTN U KAAUWN TNG TTEPIOXNAG, WG TTPOG ThV ETTIAOYI apxIKoU onueiou
METPAOEWYV, TTPOKEINEVOU Ol HETPAOEIG VA ETTIKEVTPWOOUV TNV por) £€6dou Twv BSW.

ETHEIA AIAKYMANZIH ME FE©OMN {A) «IYHONIKH AMOITAIH» KAl (B) «ANMOITAIH»
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IXHMA 20. Eticia AlokUuavan MeyeBuwyv ««ZuvoAikr) ATrooTacn» Kal «ATréaTacn»

O1 eAaxI0TEG BIAKUPAVOEIG (TNG TAgEwG Twv 5 £éwg 10km) TTapoucidfovTal OE TTEPIOYXEG OTTOU
0e0TTOCOUV VNOIWTIKA CUPTTAEYUOTA, AKTOYPAUUES KAl KAEIOTOI KOATTOI, dnAadr otTou Ta TTEdia
TWV TaXuTATWYV OV gival uPnAd kaBd’ 6An Tn didpkeia Tou £TOUG.

2TIG UTTOAOITTEG TTEPIOXEG OTTOU ed@avidovTal PECEG OIOKUMAVOEIG, TTPETTEI VO ONUEIWBED n
TEPIOXN OUTIKA Kal BopeloduTikG v. Aéoou (TTEPIOXEG HE KITPIVO XpwHa) OTTou o1 DIOKUUAVOEIG
QUTEG o@eilovTal oTnV Kivnon Twv UdATIVWY Palwyv Je Bopeieg 11 PopEIOBUTIKEG TTopEieg KaTd
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TOUG TTPWTOUG PAVEG Tou £TOUG (Kupiwg lavoudpio, ®eBpoudpio, MdapTio). ETriong onueiwveTal n
TTEPIOXN AVATOAIKA TNG XEPOOVAOOU Tou ABw OTTOU EKTIMATAI OTI TETOIOU HEYEBOUG DIOKUUAVOEIG
(15-25km) o@eidovTal OTOV ETTOXIKO QVTIKUKAWVA Tou ABw. O1 UTTOAOITTEG TTEPIOXEG TTOU TTAPOU-
o1agouv dlakupdvoelg Tepi Ta 15-25 km atmoTteholv Xwpoug O1Tou eTnpeddovTal Kad’ 6An Tn
OI1dpKeIa TOU £TOUG ATTO TNV ETTIPAVEIOKN €I0PON TWV vEPWY TNS Malpng ©dAacoag A Tnv €1I6pon
TWV vepWwV AeBavTiviig voTiag TTpoéAeucns. TEAog n diakupavon peyéBoug 35 km 1ToU @aiveTal
avaToAIKG TNG V. ZKUPOU OQEINETAI OTNV ETTIONG EVIOXUMEVN POH TWV UBATIVWY Padwy e BOPEIEG
TTOPEieS, KUPiWG KATé TOUG TTPWTOUG BUO PAVEG TOU £TOUG.

4.3.2 Méon ETAocia TipR, ETRo101 KOkAol kai ETAoia Alakipavon Twv MeygBwyv
«Alaotropd» Kal « TeAIKA AlaoTropd» - EISIKE ZupTtrepdopara

ZUPQWVa HE TIG EKTIMACEIG TOU PovTéAou (oxAua 21), Ta peyédn Tng «AlaoTropdsg» Kal Tng

«TehikAg AlaoTTopdc» TTapouaidlouv €TTioNG TTAVOUOIOTUTTN KaTavoun o€, €Tholag Bdong, arto-
TeEAéOpATQ.

MIKPEZ TIVEZ METEOON =" METAAD EYPOZ TIMON
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2XHMA 21. Ethoia Méon T MeyeBwv «Aiaotropd» kai « TeAik Aiaotropé»

Eivar @avepd 611 0Tn ouykekpipévn Aekdvn diakpivovTal U0 BACIKEG UTTOTTEPIOXES WG
Tpog Tov d&ova AvatoA — Aucon, 01Tou Ta PeyEOn TNG «AlaoTropds» Kal «TeAIKAG AlaoTTopdc»
MTTOPOUV Va ouadoTroinBolv ouvapTACoEl TwV ETACIWY HECWV TIHWYV. 'ETOI1, BUTIKA TOU «vonTOoU»
HEONUPBPIVOU 24.6° E o1 PEOEC TIUEC €ival VEVIKG HIKPEC Kal dev Eemmepvouv Ta 11 km? yia TN
«AlaoTropd» Kai Ta 20 km? yia TNV «TeAIK AlGOTIOPA» AVTIGTOIXA, EVW) AVATOAIKA TOU £V ASyw
pHeonuppIvou ol TINEG TTapouaiddouv supU @aopa. H gp@dvion Twv UWPnASTEPWY TIHWV EVTOTTI-
CeTal oTn TTEPIOXNA TTOU OpICeTal BUTIKA OTTO TIG AKTOYPAMUES TwV VAoWVY Ay.EuoTparTiou, Arjuvou
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Kal @doou Kal avaTtoAIKd atTo TIG MIKPAOIATIKEG OKTEG. ZUYKEKPIYEVA TA PEYIOTA TTAPATNPOUVTAI
otnv £€0d0 atrd Ta oTevd Twv AapdaveAiwv, Bopeia Twy v Adyw oTevwy, Bopeia v.Afuvou Kal
TéANOG VvOTIO TNG V. Ay. EuoTtpartiou. Adyw TngG €viovng XwpPoXPOoVIKAG dIaKUPavong oTn TTePIoXn
yUpw a1rd Ta aTevd Twv Aapdaveliwv UTTEIoEPXETAI aBeBaIOTATA OTO TTEDIO TAXUTHTWY TTOU WE TN
o€IpG TNG Aufavel To «o@EAAUa» TaXuTATWY. Ta uttéAoItta dUo uEyIoTa eKTIHATAl OTI OQEiAovTal
otnv Utrapén ¢npdg (TTou cuvetrayetal aBefaidTnTa oTo TTEdio TAXUTATWY) TTANGIOV TOU anpueiou
péTpnong (MikpaoiaTikr) akToypauun, v. Ay. Euotpartiou). O1 uttdéAoitreg uynAég TiEG Bopeia v.
AAuvou ogeilovTal oTNV €EATTAWON TWV UQAAPUPpWY vepWY TnG Maupng OdAacoag Kabwg Kal
OTO POVIMO GXNUATIOWO TOU QVTIKUKAWVA TNG ZapoBpdkng. Or YIKPEG 1 EAAXIOTEG TINEC OIOCTIO-
PAG ATTAVTWVTAI KUPIWG O€ KAEIOTOUG KOATTOUG, OTEVA (TTEPIOXEG TTOU €@avifovTal JIKPOi OTPOoRI-
NOpOI) KAl O€ TTEPIOXES TTOU eP@avideTal 1IBIAITEPA oTABEPH por) (OTTWG TT.X AVATOAIKA v. ZKUpOoU).
evikd, 1010ITEPEC DIGPOPOTTOINTCEIG TWV PECTWV TIMWY TWV UTTOWN HeyeBwv akoAouBouv Tov GEo-
Va KIVAOEWGS TwV vepwv TG Maupng ©&dAacacag oTo Bépeio Aryaio.

MapatnpwvTag Tov €TACIO KUKAO yia TIG PEOEG TIMEG TwWv OUO peyeBwv (oxAua 22) kai
AauBdvovrag uttéwn 6T 0 KaIpdg €ival CUVOTITIKOG, dpa dev avTITTPOCWTTEUEI TTARPWG £va PAVA,
Ol UYNAOTEPEG PECEG TIMEG TwV BUO HeyeBwWYV epgavifovtal Toug PAveG ATTpiAIo Kal ZeTTTEUBPIO
(15n nuépa).

ETHIIOEL KYKAOL METEGOH (A) TERIKH AIAZNOPA KAI (B) AIAZNOPA
2nrual Cyds Fral Sprsdig
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2XHMA 22. Etrioio1 KUkAol MeyeBwv «TeAikr) AiaoTtropd» kai «AlaoTtropd»

‘ETo1, TOv piva ATTpiAlo o1 augnuéveg TINEG gppnvelovTal aTTO T YEVIKF KUKAOQOpPIa TTOU
ETTKPATEI OTO TPiywvo TToU TTEPIKAgieTal PETAlU Twv viowv Odoou, AQuUVoU Kal  ZapoBpakng
Katd Tov d&ova Kivnong Tou avTIKUKAWVA TngG ZapoBpdkng. Tov priva ZemtéuBplo avribeTa, ol
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augnuéveg TIHEG ogeilovTal 0TV KUKAo®opia Twv vepwy TG Maupng Oahacocag avatoAikéd Kai
voTIa V. Afjuvou (vOTIog KAGdog vepwyv Maupng ©GAacoag).

O Tpeic uAveg, Katd @Bivouaa TIUR, 6TToU TTapoucIdfovTal, TNy eEeTalouevn HEPA, Of HEYIOTEG
TINEG TV BUO peyeBwv gival o1 ATTpiAiog, louviog kal PeBpoudpiog yia To PEYEBOG «AlaoTTopa»
kal o1 AtrpiAiog, loUAiog Kkai louviog yia To uéyeBog «TeAiki AlooTropd»(oxua 23). ZTnv TTEPI-
TTwon Tou ATpiAiou, n péyioTn «AlaoTropd» atravidral oe dUo TTEPIOXEG: d. Boépeia oTevoU
AapdaveAiwv TTou oQeiAeTal OTOV POVIMO AVTIKUKAWVA TNG ZAPoBpdkng, 6TTou atmavtaTal Kai n
MEyIoTn «TeAikA AlaoTropd» Kal 3. BopelodUTIKA V. AfUVOU TTOU OQEIAETAl OE ELPAVICOPEVO AVTI-
KUKAWVIKO OXNMATIONO PETagU TnNG Xepooviioou Tou ABw Kail Tng @doou.

21N TePITTwon Tou louviou, Ta PéyIOTa TwWv OUO PEYEBWY ouvavTwvTal GTn TTEPIOXA VOTIO-
OUTIKA v. Afpvou, OTTou ugioTatal N Kivnaon TnG udaTivng palag (vOTiog KAGDOG) TTpoepXOUEVNG
atrd TN Maupn ©dlacoa, pe dUTIKEG TTOpEiEg OTA TTAAICIA TNG YEVIKNAG KUKAO®OpPIag oTa Bopelo-
OUTIKG TNG Aekavng. Tov loUAio, n péyioTn «TeAik AlaoTropd» eu@avifetal e B€on OUTIKG TNG
Xepoovrioou TNG XAAKIBIKNAG, OTTOU U@ioTaTal AVTIKUKAWVIKOG OXNUATIONOG. 2T TTEPITITWON TOU
dePBpouapiou, N PEYIOTN «AloGTTOPA» ATTAVTATAI OTN TTEPIOXA Bopeia aTevou AapdaveAiwy Kal
oeileTal OTN YEVIKA KUKAOQOpIa oTn BOopeioavaToAIKA TTEPIOXH TNG AeKAvNG Kal oTa vepd TNG
Maupng ©dAacoag TTou eiIopéouv atod Ta AapdavéAia.

Ooov agopd oTnv €troia dlakUuavan Twy OUo PeyEBwWYV, TTOPATNPWVTAS TO OXNMa 24, gival
@avepd TTwg gival TTapopola. Or péoeg TIPEG dlakUPavong oTo aTevo Twv AapdaveAiwy epunveu-
ovTal, OTTWG Kal avwTépw, atrd Tnv aBeBaidtnta Tou Tediou TAXUTATWY, TTou aufdvel TEAIKA TO
oQAaAPa péTpnong TaxuTATwy. O1 ueyaAUTEPES DIAKUPAVOEIC (OTTWG ONUEIWVOVTAI OTO OXMHa 24)
TTapouacidafovTal aTIG TTEPIOXEG Bopeia Tou oTevoU Twv AapdaveAiwy Kal BopeloduTikKé v. Afuvou.
Emiong uywnAég miuég Tmapoucoidlovrtal Bopeia Kal voTIoduTIKA v. Afuvou, avaTtoAikd N. Zapo-
Bpdkng KaBwg Kal voTia v. @doou.

ETHZIOI KYKAOI METIZTQN MEZQN TIMQN MEFEOQN (A) «AIAZMOPA» KAl (B) « TEAIKH AIAZNOPA»
K Annual Cycle Maximum Final Spreadng
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EIXHMA 23. Etiigiol KUkAol Méyiotng Méong TiuAg MeyeBwv «Aiaotropd» Kal «TeAIkr) Alaotropd»
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Ooov agopd otnv eToIa dlakUpavon Twv dU0 PEYEBWY, TTAPATNPWVTAG TO OXNUa 24, cival
@avepd TTwg eival TTapopola. Or Yéoeg TIHES dIaKUPAvVONG 0To aTevo Twv AapdaveAiwy epunveu-
ovTal, OTTWG KAl avwTEpw, aTrd TNV aBeBaidtnTa Tou TTEdioU TaXUTATWY, TTOU QUEAVEI TEAIKG TO
OQAAPa PETPNONG TaXUTATWY. O ueyaAUTEPEG BIOKUPAVOEIG (OTTWG ONUEIWVOVTAl OTO OXAua 24)
TTapouaiafovTal OTIG TTEPIOXES BOpela Tou OTevoU Twv AapdaveAiwy Kal BopeioduTiké v. Afuvou.

Emiong uwnAég mipég Tmapoucidlovral Bopeia Kalr vVOTIOOUTIKG V. ARuvou, avatoAikd N.
ZapoBpdakng Kabwg kai véTia v. Odoou.

ETHZIA AIAKYMANEH ME FE@QHN (A) «AIAINOPA» KAI (B) «TE NKH AIAZNOPA»

sl Rings Bpraaing
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ZXHMA 24. Etioia Alakupavon MeyeBwv « «Alaotropd» kai « TeNKA AlaoTTopd»

2NMEIWVETAI OTI TO HEYOAUTEPO TTOCOCTO UWNAWY Kal UEYIOTWV DIOKUPAVOEWY CUMBaivel oTn
TTEPIOXN TTOU oploBeTeiTal atrd TIG viicoug ©dco, AQuvo Kal ZauoBpdkn. ZTnv v AGyw TTeEPIOX,
N YEVIKN €TTIPAVEIAKA KUKAOQOPIA, KATA TN JIAPKEID TOU £TOUG, ETTNPEACETAI ATTO TA EI0PEOUEVA
vepd TG Malupng ©@dAacoag kKaBwg Kal atmd Toug WOVIMOUG i €TTOXIKOUG OXNUOTIOPOUG TTOU
aTTavTwvTal oTo Bopeio TUAMA TNG Aekdvng. H tepioxn pe Tn PéyioTn diakupavon Bopeia Tou
otevoUu Twv AapdaveAiwv, xapaktnpifetalr €miong amd Tov Afova Kivnong Twv VEPWYV TG
Malpng OaAacoag, Kupiwg TOUG XEIMEPIVOUG HWAVEG. TN TTEPIOXA VOTIOBUTIKA V. ARfuvou, ol
uWnAég TIHEG BlaKUPavonG oQeiAovTal 0T YEVIKI KUKAOQOpPIa TTou €TTNPEAETAI 1DIAITEPA TOUG
KaAokalpivoUg MRAveS ammd Ta elopedueva vepd Tng Malpng ©dAaccag (voTiog KAAdOC He
KateuBbuvan voTia-voTioduTIKr). Ettiong otn Xepodvnoo tng XaAkidIKAG, n uwnAni diakuuavon
OQEIAETAI O€ AVTIKUKAWVIKO OXNHATIONS (UEYIOTES TINEG TOV IOUAIO KAl EAAXIOTEG TOUG XEIMEPIVOUG
MAvEG). O1 uTtOAoITTEG TTEPIOXEG, ME EAAXIOTEC 1N WIKPEG TIMEG OlakUpavong, Xapaktnpifovrail
YEVIKA aTTO OTABEPEG KATAOTACEIG TTOU Oev PETAPRGAAOVTAI ETTOXIKA, TTAPG& TNV €10P0N TWV VEPWV
™S Maupng ©dAacoag atd Ta AapdavéAia.
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V. ZYNOWH XYMMNEPAZMATQN - NMPOTAZEIZ

5.1 Mevika ZupTtrepdopara

Ta vyevikd ouptrepdopara, ToU TTPoékuwav  AauBdvovrag utmmoywn Ta aTToTEAéoPOTA

EQAPUOYNG TOU apIBUNTIKOU YoVTEAOU (Pnvidia Kal ETACIAG BACNG) Kal TA €18IKA CUUTTEPATHATA
TTou €€AxBnoav, cuvowilovTal oTa €ENG:

a.

O1 p€yioTeg TIPEG yIa Ta PEYEDN TwV aTTooTAcEwY («ATTOOTACN» KAl «ZUVOAIKA ATTO0TACN»)
TTapouciafovTal g TTEPITITWOEIG OTTOU N PON Tou PEUPOTOG TTOU TTOPACUPEl TO QVTIKEIMEVO
(drift) eival Tautdxpova éviovn Kal EP@Avicel PIKPES DIAKUUAVOEIG. AVTIOETA, 01 JEYIOTEG TIUEG
yla Ta PeyEdn Twv diacTropwyv Béoewg («Alaotropd» Kal «TeAlk Aiaotmropdy») TTapou-
O1agovTal YEVIKA OE TTEPIOXEG PE EVTOVN XWPIKN 1 /Kal Xpovikn dlakUuuavon (11.X AapdavéAia,
V. ZapoBpdkn, v. Afuvog).

. H Aekdvn Tou Bopeiou Alyaiou duvaTtal va d1akpiBei wg TTpog Tov afova AvatoAr — Adon o€
dUo TrepIoXEG: a) dUTIKG Tou vonToU peonuBpivol 24.6°E 6tmou dev Trapouaidalovral 1digi-
TEPEG OIAKUUAVOEIG 0€ KAvEVA aTTd T €EETACOPEVA MEYEDBN KAl OUVETTWG N ETTOXIKOTATA
O1aPOPWY OXNUATIOPWY A N ETTOXIKOTNTA TTAPOXNG Twv uddtwyv Maipng ©dAacaag (BSW)
dev Traifouv onuavTikd poéAo, B) avatoAikd Tou vonToU peonuBpivol 24.6°E étrou n emridpa-
on NG €MOXIKOTNTAG TTAPOXNG Twv uddTwyv Maupng @dAacoag (BSW) kabBwg kai GAAwv
OXNUATIOPWV (QVTIKUKAWVOG ZapoBpdkng) eival TTOAU onuavTikh Kal TTaifel oucIaoTIKO
POAO TOCO 0TO TTEIO TWV ATTOOTACEWV OIGOPOMNG Kal HETAEU apXIKAG Kal TEAIKAG B€ong 600
Kal ot S100TTOPd TWV EKTIHWHEVWY BEoewv TTEPIE TNG BIAdPOMNAG 1] TNG TEAIKAG dIACTTOPAG
TEPIE TNG TEAEUTAIAG BEONG TOU TTAPACUPOUEVOU QVTIKEINEVOU.

O puBuoéc eiopong Twv uddTwyv Maupng @dAaccag (BSW) péow Twv atevwv Twv Aapdave-

Aiwv aTToTeAEl OUCIAOTIKO TTAPAYOVTO OTOV KOBOPIOHS PEYAAWY TIHWV TWV €EeTAlOUEVWV
MeyeBwv. 'ETol, n aténon Tou (n oTroia odnyei o€ eviovoTePn ETTIPAVEIOKA KUKAOQOPIA) €XEI
WG ATTOTEAECHA TNV EVIOXUON TWV TIMWYV TOOO TWV OTTOOTACEWY, 600 Kal TwV OIACTTOPWV.
Eidiké& Toug priveg louvio kai louAIo, OTTOU u@ioTaTtal N PEYIOTN TTOCOTIKA €I0PON, ENPAVICoV-
Tal TIUEG yIa OAQ Ta PEYEDN 01 OTTOIEG KATATACOOVTAI OTNV TTPWTN TPIAdA UYPNASTEPWV TIHWV
600V aPopd OTOV ETACIO0 KUKAO QUTWV.

. Mapd Tnv évtovn Xwpoxpovikr diakuuavon Twv PEYEBWY oTnv €icod0 Twv GTEVWY Twv Aap-
daveAAiwy, ol PeTpARoElg dev epunvelouV TTARPWG TNV TTPAYHATIKOTNTA. H &v Adyw «aoTo-
Xia» Tou povTéNou ogeileTal 0TV €TIAOYN TNG BEoNg Tou apXIKou onpeiou. Mevikd, n Béon
TOU apxXIKOU onueiou ivalr TTOAU dUOKOAO va €TTIKEVTPpWOEI oTnv pory €€6dou Twv BSW.
ZUVETTWG, YIO MEPIKOUG Mrveg, Ta onueia (grid) TTou emAEXOBNKav €ival €KTOG QUTAG TNG
Baoikng poAg (KUpiwg TOUG KOAOKQIPIVOUG UAVEG) OTTOTE gu@avifeTal apeBaidtnta oto TTedio
TWV ETTIPAVEIAKWYV TAXUTATWY. H afefaidtnta autry odnyei o€ o@AAua utToAoyIouoU TaxuTH-
TWV KaI KAT €TTEKTACT OE PN 0OQOAA ATTOTEAECUATA VIO T CUYKEKPIPEVN TTEPIOXN.

O uéyiotog xpdvog emifiwong evog avBpwTtou otn BdAacoa yia Tn TrepIoxn Tou Bopeiou
Alyaiou kupaivetal atmd 2.54 wpeg (MapTiog) £wg TTepitTtou 19 wpeg (AUYOUOTOG). ZUVETTWG
TO XpoVIKO didoTnua avTidpaong o€ TTEPITITWON £peuvag — dIACWONG, YIA T CUYKEKPIYEVN
TTEPIOXA, €ival 1IBIAITEPA PIKPO, AV KATTOIOG AVAAOYIOTEN KAl TRV APETOTNTA ] YN TNGS TTANPOYO-
pNONG TWV apXWV 600V apopd 0To TTPoG didowaon ATouo.
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5.2 MNpoTtdoeig

a. To povtého ‘Epeuvag — Aildowong otn TTapolod PEAETN XPNOIMOTTOINBNKE yIa TN MEAETR TNG
emidpaong YOVO TwV TAXUTATWY TOU ETTIPAVEIOKOU OTPWHATOG OTN TTAPACUPOUEVN Kivnon
emTAovTOG avTiKelévou. H €CENIEN Tou, PE TNV €l0aywyn TNG €TidpaAcng Tou avéPou
(leeway) kai Tou kUpaTog (stokes drift), oiyoupa B6a dicUpuve Tov apIBUd TOu €idoOUG TwWV
TTOPACUPOUEVWY QAVTIKEINEVWY TTOU Ba ptropolcav va €EeTaOTOUV (T1.X TTAWTE OKAQN,
AvBpwTTog Ue aTOAR €mBiwong, CWOTIKES Aol K.Q).

B. H ouvexng mapakoAouBnon Twv SIOKUPAVOEWY OTA OTHOCQAIPIKA Kol BaAGooIa XapakTnpl-
OTIKA Tou Bopeiou Alyaiou, kKaBuwg kal n Tepaitépw dligpeuvnon TG SUVAUIKAG TNG TTEPIOXNG,
€iTe PE €MTOTTIEG TTAPATNPAOCEIG, €iTe pe PHEBSOOUG apIBUNTIKWY UPOVTEAWYV ekTIUdTal OTI Ba
TIPOCPEPOUV TTEPICOOTEPN QKPIBEIa OTIC HETPACEIS Twy e€eTalOuEVWY PeyeBWY Kal Ba TTpo-
0dWOoOoUV TTEPICOEIR TTANPOPOPIWY TTOU O EKACTOTE CUVTOVIOTAG UIOG ETTIXEIPNONG £pEuvag —
d1dlowong Ba uTTopei va EKPETOAAEUTEI.

y. Amé Tn Tmapouoa PEAETN EyIve QaAvePH N avaykn TTEpAITEPW dIEPEUVNONG TNG OUVAMIKAG TNG
TTEPIOXNG 000V a@opd oTa eEeTalOpEVa PEYEDN TTPOKEINEVOU VO ETTITEUXOEI peyaAlTePN aKp-
iBela TIHWYV. ZUVETTWG, N augnon Tou TTARBoUG Twv UTToAoyIoUWY, dNAAdA N augnon Twv uTrod
eCéTaon nUEPWYV avd PARva Kal n KaAuTepn OloKPITOTToINGN TNG £€eTalduevNG TTEPIOXNGS, ONAa-
o améoTaon PeTall onueiwv PiIkpoTepn atrd 0.25° (dpa 1m0 TTUKVO TTAEYUA ONnuEiwy) eKTING-
Tal 611 Ba TTPocdwaoel TNV aTTAITOUUEVN aKpifela yia TTARPEN EKUMETAAAEUCT TOU UOVTEAOU O€
emyxeipnon ‘Epeuvag - Aidlowong.

0. Aaupdavovtag uttoyn To TTEPIOPIOUEVO XPOVO avTidpaons, AOyw Kupiwg BepUOKPACIWV
BaAdoong, ekTINATAl OTI O OKPIBECTEPEG PETPNOEIG PUTTOPOUV €V OUVEXEIO va odnyrjoouv o€
ouvTagn TTo AETITOPEPWYV KAVOVWYV YIa TNV oploBEéTnon kai disgaywyh Tng €psuvag Tou Ba
aQOPOUV O€ TTPOKABOPIOUEVES TTAEOV YEWYPAPIKEG TTEPIOXES, AVAAOYWGS ETTOXNG KAl UTTOTTEPI-
OXNG EPPAVIONG TOU EKAOTOTE CUPPBAVTOG.
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2uoThpara Atreikéviong HAektpovikou XapTn Kai
NMAnpo@opiwyv MNMoAgpikwyv MAoiwv - WECDIS

Apipag ABavdaoiog, NMAwTdpxns MN.N . M.Sc./E.E

2x0An Naurtikwv Aokiuwyv, Touéac Zuatnuarwyv Maxnc, NauTikwv ETTiXEipnoswy,
OaAdooiwv Emiotnuwyv, NautiAiag, HAEKTpOVIKWVY Kai TNAETTIKOIVWVIWV.

MNEPIAHWH. Xt10 dpBpo autd TTapouaidfovTal ol duvatoTnTeg Twv ocuoTnuatwy WECDIS
yla TNV UTTOOTAPIEN TNG ETTIXEIPNOIAKNG ATTOTEAECUATIKOTATAG TwV [MoAgpikwy TMAociwv.
21NV iIcaywyn OideTal £UPAcn OTA XAPAKTAPIOTIKA KAl TIC WNQPIAKES YEWYPAPIKES TTANPO-
popieg TToU dlaxeipiCovtal Ta cuoThpaTa WECDIS, evw 01O TTpWwTO PEPOG TTAPOUCIAZovTal
Ol ETTIXEIPNOIOKES TOUG SUVATOTNTEG KAI N ATTOTEAEOUATIKOTNTA TOUG OTn die€aywyn NauTi-
Kwv Emixeipiocwyv. Z10 deUTEPO PEPOG YiveTal avagopd ota Emmmpdobeta ZTpaTiwTIKA
MNewxwpikad Asdopéva - Additional Military Layers (AML) trou XpnoigoTtrolouvtal atré Ta
ouoTApaTa WECDIS kai oT1o T1piTOo pépog didovTal TrapadeiypaTta cuotnudtwy WECDIS
Tou £xouv uloBetrioel MoAgpikd NauTikd xwpwv peAwy Tou NATO. 210 TeAeuTaio pEPOG
yivetal ava@opd oTo KOOTOG TNG TTPOMNBEI0G Tou €EOTTAIOPOU, TNG E€YKATAOTAONG Kal
XprRong Twv cuoTtnudatwv WECDIS.

WARSHIP ELECTRONIC CHART DISPLAY and
INFORMATION SYSTEM - WECDIS

Drivas Athanasios, Lt Cdr H.N. M.Sc./E.E

Hellenic Naval Academy, Section of Combat Systems, Naval Operations,
Sea Sciences, Navigation, Electronics and Communications

Abstract. This paper presents the potential of Warship Electronic Chart Display and
Information Systems (WECDIS) to support the operational effectiveness of warships. The
introduction emphasizes on the characteristics and digital geographic information
managed by WECDIS systems, while the first part presents categories of WECDIS
systems and their contribution to Naval Operations. The second part focuses on the
Military Geospatial Data known as Additional Military Layers (AML) utilized by WECDIS.
Moreover on the third part, we present and analyze WECDIS systems utilized by various
NATO member Navies and on the last part we focus on the cost of acquisition, installation
and maintenance of WECDIS systems.
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EIZAIQrH

Ta Zuotmiuara Ameikdviong HAekTpovikou Xdptn kai MAnpogopiwv TMoAspikwyv MAoiwv
yvwoTa we “Zuotiuata WECDIS” (Warship Electronic Chart Display and Information Systems),
gival pia e€eAiypévn pop@r ZuoTnudatwy ATreikéviong HAekTpovikou Xdaptn kai MAnpo@opiwv
ECDIS (Electronic Chart Display and Information Systems), n otroia ouvdudadel o€ éva oUoTnua
TIG vAuTIANIOKEG AgiToupyieg Twv ouoTnudtwy ECDIS (Ao@dAcia NauaitTAoiag) kal H€Pog Twv
TAnpogopiwy Tou Kévrpou Emmixeipriocwy evog olyypovou MoAepikou MAoiou. O1 KUpieg AsiToup-
yieg Twv WECDIS kaBopilovTal atmmd KAbe xwpa ocUPwva e TIG BIKEG TNG €BVIKEG avaykeg. Ev
TouToIg 0 Opyaviopdg BopeloathavTikou Zupguwvou — NATO (North Atlantic Treaty Organiza-
tion) yia tTnv utmofonbnon Twv dIAPOPWY KPATWV OTNV AVvATITUEN/TTPOMNNABEI CUCTNUATWY
WECDIS, aAAd kai yia Tnv e€ac@AaAion TN ammaIToupevng SIOAEITOUPYIKOTATAG METAEU TwV MoAe-
MIKwV MAoiwv Twv KpaTwv PeAWyV, €xel ekdwoel TN Zupwvia Tutrotroinong “STANAG 4564 -
Standard for Warship Electronic Chart Display and Information System (WECDIS)” [1], otn
otroia kaBopifovtal: i) O1 Baolkég (uTToxpewTIKEG) ETTixeipnoiokés Auvatdtnteg evog atrAou
ouoTApaTog WECDIS ii) O1 emmpdoBeteg (ouvioTwpeveg) Emmixeipnoiakég Auvatotnteg evog
ouoTApatog WECDIS.

ISilaitepo  xapakTnpioTikG Twv WECDIS atroteAei n ikavotntd Toug va emegepydoval
wnoelakd MNewywpikd (Geospatial) dedopéva ywvwoTd wg EmMmpdobeta ZTpaTiwTKa MewywpIikd
Aedopéva (EZMA) (Additional Military Layers-AML), Ta otroia oTn BiBAIoypagia ava@épovTal Kal
wg Emmpdéobeta Z1pamiwTikd EmOEuara. Ta AML ekdidovTal Kupiwg atrd €TTiONPEG KPATIKEG
uTTnNPeoieg OTTwG T.X. YOPOoypa@IkéG YTTNpeoieg Twv Xwpwv heAwv Tou NATO [1] kal n xprion
Toug amod Ta cuoTiuata WECDIS cupBdaAAel onpavTikd oTnv uttooTApIEn Twv NauTikwyv ETixel-
priocwy, eTnpedlovtag Tn diadikacia Aqng atrdé@acng o€ TAKTIKO Kal ETTIXEIPNOIOKG ETTITTEDO.

Ta cuomuara WECDIS ocuvdudlouv oe éva oUuoTnua TIG VOUTINIGKEG AEITOUpyieg Twv
ouoTnuatwy ECDIS (AcgedAeia Nauoimmhoiag) kal pépog Twv Asitoupyiwv Tou  Kévtpou
Emyxeipfiocwv evog ouyxpovou lMoAspikou lMAoiou. AlacuvdéovTal pe TO TOKTIKO OUCTNPA TOU
MoAepikoU MAoiou kai n TTARPN dIaNOPPWOoN Toug TTEpIAauUBAavel To kUpio ouotnua WECDIS 1Tou
eykaBioTtatal otn M€Qupa Kal To EVAAAAKTIKO OTO KEVTPO ETTIXEIPAOEWV.

H autopatotroinuévn auAloyn, eTeepyacia Kal atreikdvIon TwV VAUTIAIGKWY/TOKTIKWY TTAnpo-
@opiwv oT1o cuoTnua WECDIS otn yépupa Tou MNoAgpikou MAoiou cuvdpduel oTnv ao@AAgia TNG
Nauaitmhoiag kai emTpémel otov AglwpaTtikd NauTihiog KatelBuvong tmou ekTeAei kKabrikovta
A&lwpaTikoU GUAaKAG v TTAW va [2] :

- Katavonoe/ExTiyioel dueoca Tn vauTIAIGKN Kal TV ETTIXEIPNOIOKA KaTtdoTaon (navigational-

situation awareness).

- AvapaBuioel TToIoTIKA TNV 0pBATATA TWV ATTOPACEWY TToU Ba AdBEl.

- EmoTtedoel xpovikd Tn diadikacia Afyng amméeaong.

- YTooTnpi&el atroTEAEOUATIKOTEPA T dlaxEipion TwV OTTAIKWY oUCTNUATWY TOU TTAOIOU.

H dilaolvdeon kal ap@idpoun emkoivwvia tou cuotrjipatog WECDIS pe 10 TaKTIKO oUoThua
Tou MoAgpikou MAoiou KpiveTal avaykaia, kaBioTwvTag duvaTtd Ta akdAouBa [3]:

- Apeon aTTOOTOAN TTPOG TO KEVTPO ETTIXEIPACEWV OAWV TWV ATTAPAITNTWY YIQ TV UTTOOTH-
PIEN TWV VOUTIKWY ETTIXEIPACEWY, OTOIXEIWV KAl TTANPOQOPIWV.

- Mapoxh ohokAnpwpuévng eTmixeipnolakAg eikovag otov KuBepvrtn Tou MoAepikoU MAoiou
(oTO0 XWPO TNG YEQUPAG) ouvdudlovTag TIG VAUTIAIOKES TTANPOYOPIES TNG YEQUPAG ME TIG
ETTIXEIPNOIAKES TTANPOPOPIEG TOU KEVTPOU ETTIXEIPAOEWV.

- MeTtddoon oAokAnpwuévnNg ETTIXEIPNOIAKAG €IKOVAG OTOV ETTIXEIPNOIAKO AIOIKNTA Kal Ta
Aoitd TToAepIkG TTAoia kal evaépia péoa (Opyavikd EAKOTITEPA) HMECW OUCTNPATWV
avtaAAayhG Wn@IoKwy OEOOHUEVWV.
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- AvraAhayn dueoca agloTToINCIYWY TOKTIKWY dESOPEVWY KAl TTANPOPOPIWY PETAEU VAUTIKWY
MovAadwv (BIaAEIToupyIkOTNTA).
- TAnpéoTepn eTMIXEIPNOIAKA UTTOOTAPIEN TOU €TTIRaiIVOVTOG emTiTEAEioU AIOIKNTOU €V TTAW.

210 oxnua 1, TapoucidfovTal ol Bacikég Asitoupyieg evog TUTTIKOU cuoTApatog WECDIS.

I'E®YPA - NAYTIAIA

AEAOMENA WECDIS
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EmnpocOeTa
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dedopévov

— /

IXHMA 1. Baoikég Aeimoupyieg TutmikoU Zuotiuatog WECDIS [3]

Pnowxéc 'eoypagikég
ITAnpogopieg NATO

H akpiprig ouvBeon evég ocuotriuatog WECDIS, 10 evdexOpevo dIacuvOECEWS TwY OUOTN-

pHaTwv WECDIS pe dAAa cuoTAuaTta, kKaBwg kal Ta €idn Twv AML dedopévwy TTou Ba xpnaoigo-
TroINBouv kabopifovral o EBvikO emmiTredo (avaAloya pe TIG €IOIKEG ETTIXEIPNCIOKEG ATTAITACEIG

KA&B¢ MoAguikou NauTikou).

H NATO STANAG 4564 Ed.2 kaBopiCel Ta €idn Twv ynelokwy dedOUEVWY TTOU XPNCIYOTIOI-
ouvtal ota WECDIS, yvwotd wg WECDIS Data Products (WDP), Ta otroia €ival kaBopiouéveg
OHGdeg OeOOUEVWV TTOU TTEPIEXOUV OAEG TIG CUOXETICOMEVEG TTANPOYPOPIES yIa TNV UTTOOTAPIEN
TwV Aciroupyiwv Twv WECDIS [1]. O1 katnyopieg wnelakwyv dedopuévwy WDP egival o1 akdAouBeg

[3]:
a.

Kupieg NauTtiAiakég MAnpo@opieg, Core Navigational Information - CNI: MepiAauBdavouv

ISSN:1791-4469

OAa Ta avaykaia ynelokd dedopéva o€ dIaVUCUATIKA Hoper) (vector) TTou aTraiTouvTal yia Thv
die€aywyn ac@ailoug NauaitrAoiag. 2tnv oucia o CNI TAnpog@opieg eival oi HAekTpoviKoi
NauTiAlakoi XdapTeg- Electronic Navigational Charts (ENCs) A/kai o1 Wnoiakoi NauTikoi XapTeg
- Digital Nautical Chart (DNCs) [30].

. Bononrikég NauTiAiakég MAnpogopieg, Auxiliary Navigation Information-ANI: MepiAap-
Bavouv 6Aa Ta avaykaia wneiakd dedouéva TTou atraitolvTal yia Tnv diefaywyr ac@aloug
NauoITTAciog pe TO XapakTnpIoTIKO OTI UTTOPEl va XpnolpotroinBolyv cav e@edpIkEG Twv CNI
TTANPoYopIWY 1 o€ KataoTdoelg otTou dev ival dlaBéoipeg CNI TAnpogopieg. OuolacTkd ol
ANI TTAnpo@opicg gival GANOI NAEKTPOVIKOI XAPTESG BIAVUCHATIKAG 1 YNPIdWTHS HOPPAG, OTTWG
1.X. Admiralty Raster Chart Service (ARCS) [31].

. EmimrpooBera ZrpatiwTikd MNewyxwpikd Aedopéva-AML: MNpokeiTal yia TTPOIOVTA WYNQIOKWY
apxeiwv Mewxwplkwyv (Geospatial) TTAnpo@opIwv TTOU KaTaokeudgovTal €I0IKA yIo TNV UTTO-
OoTAPIEN TWV VAUTIKWY €TTIXEIPAoewV (AvButtopuxiakoU MoAéuou, NapkoTroAéuou, Augipiou
MoAépou KATT.) kal cupTtAnpwvouv Tig TTAnpogopieg CNI kar ANI.
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Ta WECDIS Tmpétrel UTTOXPEWTIKA va PETATPETTOUV TIG OUVTETAYUEvEG Béong (®,A) oOTO
Maykoopio MNewdaimikd Zuotnua 1984 (WGS 84) kai va gival TTpwTioTwG IKAvA va TTapouaiddouv
OAeg TG TAnpoopieg CNI kai 6tav dev eival diaBsoiueg, TiG TTAnpogopieg ANI [1].

210 oXAua 2, TTapouciadovTal ol AEITOUPYIKEG DIOOUVOEDEIC €VOG CUYXPOVOU CUOTAUATOG
WECDIS (E&ehiyuévwyv Emixeipnoiakwy Auvatotitwy) 61Tou diakpiveTal n aviaAAayrh oToixeiwv
TOU TOKTIKOU cuoTiuatog Combat Management System (CMS) tou [lMoAepikoU lMAoiou pe 10
ovotnua WECDIS kal n karaypa@r] oToixEiwv Tng atrooToAn¢ (data mission recorder) yia
Aoyoug armrevnuépwong (debriefing) kal e¢aywyng cuptrepacudTwy. ‘Eva xapaktnpioTikd mTapd-
delypua KovooAag ouyxpovou cuothuatog WECDIS trou éxel eykataoTaBei o€ TTOAEUIKO TTAOIO
Tou Bpetavikou NN, atreikovi¢etal oto oxAua 3 [8].

TAKTIEA . TMNEPZEEH
SEADMEN A RAD AR

ETOLEE|A
ETOXOM
oo e B
SONAR-TAKTIKD
ETVETH A
ElIKOMAHMD
S CCTW AL

ASEACQMEN QM

NA0IEN

ZXHMA 2. Acitoupyikég Aiaouvdéoelg Zuyypovou 2uotiuarog WECDIS

ZXHMA 3. KovaoAa 2uotiuatog WECDIS o€ MAoio BpetavikoU IM.N [8]
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ENIXEIPHZIAKEZ AYNATOTHTEZ 2YZTHMATQN WECDIS

2Upowva pe TN Zupewvia Tutrotroinong NATO STANAG 4564 ol e1TIXeIpnOIaKEG BUVATOTNTEG
Twv ouoTnuatwy WECDIS kaBopifovral avaloya pe TIG €BVIKEG avAykeg KdABe xwpag. Ol
OuvaTOTNTEG QUTEG KATATACOOVTAI OTIG ETTOPEVEG TPEIG KATNYOPIEG:

a. Baoikég Emixeipnoiakég Auvardtnteg: ATTAG autovoua cuoTtiuata WECDIS, Tta otroia
KaAUTITOUV OAeg TIG Baoikég vauTiAiakéG ammaitrioelg Twy ECDIS kal TTpoalpeTikEG AsiToupyieg
oTTwg T1.X. dlacuvdeon pe RADAR/ARPA (Automatic Radar Plotting Aid), ouotnua Autéuarng
Avayvwpiong lMAoiwv (Automatic identification systems-AlS) & oUotnua Navigational Telex
(NAVTEX), mTapoxnf oToixeiwv KaipoU Kal TTaAippoIag, UTTOTUTTWON ETTIKIVOUVWY TTEPIOXWY YIA
Tnv NauoimAoia, diaocuvdeon pe cuoTthpata GMDSS & INMARSAT kAT, Mapéxouv Bacikég
ETTIXEIPNOIOKES AEITOUPYIEG OTTWG N TTApoUCiacn oTolxEiwv Autopatng Avayvwpiong MNMoAguikwy
MAoiwv (Warship Automatic Identification System-WAIS), n umrotUTTwon Pe akpifeia TepIoxwv
Aoknocwv-ETTixeIipAoewy Kal n TTapouadiacn ETTIXEIPNOIOKWY OTOIXEiwvV O ouvduaoud e
arrelkévion NG B€ong Tou TTAOIOU O€ TTPAYUATIKO XPOVO 0€ NAEKTPOVIKO XapTn ENC.

B. EmmpooBereg Emixeipnoiakég Auvarotnreg: Zuotiuara WECDIS yia tnv uttooTthpign
e€e1dIkeupEVWY NauTikwyv ETTixelpiocwv. Tpo@odoTouvTal Je eupU @Aoua WNPIOKWY dedoPEVWY,
TTAPEXOVTAG ECEIDIKEUMEVEG AEITOUPYIEC YIO TNV UTTOCTAPIEN TWwV ETTIXEIPNCIAKWY AVOYKWY,
amooToAwyv K&Be TUTTOU [MoAgpikwv TMAoiwv (Egeidikeupéveg Aeimroupyieg WECDIS yia Tnv
uttooTipIEn ApoiBiwv Emixeipiocwy, Emixeipiocwyv NapkotmoAépou aAAd kai uttooTtripicn Y/B
ME TpIoOIGOTATN aTTEIKOVIoNn BaAdoaoiou xwpou TTpog uttofontnon Tng NauaoitrAoiag, Tnv TTapou-
oioon o€ O/ Twv Topéwv TTpoovhwaong E/M kal Topéwv éTTAwvY K.A.1T.). 'Exouv Tn duvatoTtnTa va
dlacuvdEovTal e TAKTIKA CUCTAMATA Slaxeipiong TTANPOPOPILV-aIcONTAPWV-OTTAWY.

y. E&eAhiypéveg Emixeipnoiokég Auvarotnreg: uoTthuara WECDIS eupUtepwyv duvartorn-
TWv, JE duvaTtdTnTa TPOPOdATNONG HE €UPU QPACHA WNQIOKWY OedOPEVWY KAl EKUETAAAEUONG
TPoIGVTWY Mewxwplkwv MAnpogopiwy yia Tnv uttootpign AlakAadikwy Emmixeipriocwy. Xpnoi-
MoTtrolouvTal atmd TexVOAoyIka e¢eAiyuéva MoAeuikd Nautikd xwpwv (HMA-TAAAIA) TTou €xouv
ouvaToTNTEG TTPOBOAARG VAUTIKAG 1I0XUOG OTNV ¢nped e Xpron KatadAAnAwv oTpaTnyikou TUTTOU
TTUpaUAwV peydiou BeAnvekous T.TOMAHAWK kai T.SCALP NAVAL.

O1 kupidTepeg Baoikég Emmxeipnolokég Auvardtnteg evog ocuothipatog WECDIS eival ol
0KOAOUBEG:

- Zxediaon TTAOU Kal QUTOPATOU UTTOAOYIOMOU: TNG OUVOAIKAG atrooTacng TTAOU, Tou XpOvou
AQIENG O€ CUYKEKPIYEVO anueio TTAou avaAoya pe Tn TaxUTNTa TTPOXWPNOEWS, TG ATTaI-
TOUMEVNG TaXUTNTAG YIo AQIEN O€ OUYKEKPINEvO onueio (onueia) TTAou ot KaBopiouévo
XPOvo, TNG aTmraItoupevng TaxUTATAG Kal XPOVOoU yIa avaxaiTion OUYKEKPINEVOU OTOXOU
ETTIPAVEING.

- Ewviaia kai ouvexng atreikovion otnv 084évn dla@opwy KATNYopIWY NAEKTPOVIKWY XAPTWV
ave€aptnTa atmod Tov TUTTO Kal TNV KAIJakd Toug, 6TTwG T1.X. XApTEG SIAVUCUATIKNAG HOPYNG
ENCs, DNCs ka1 xapT1eg wyn@idwtng popens ARCS (ZxAua 4).[29],[31]

- ATTEIKOVION TOKTIKWV TTANPOQOPILY OTTWG VOPKOTTEDIA, TTEPIOXEG TTUPWYV  ETTIPAVEIAG,
TTEPIOXEC AOKATEWY, agPOdIadPONOUG TTONITIKWY QEPOOKAPWY, TTEPIOXES leplopIoUEVWV
Meploxwv Kataduoeswv Y/B KA. (ZxApa 5).

- KabBopiopdg €1dikwv Bepatikwy  emmmédwy  xprotn (user defined layers-UDL), vyia
MEANOVTIKN) Gueon avaktnon Kal aglotroinon, OTwg Tr.X. OIOTITEUCEIS KAl OTTOOTACEIG
ao@aAgiag ammd ouykekpigéva onueia, dnuioupyia ypaupwy Béocwg aocalciag (Limiting
Danger Lines-LDL), onucia otpo@nrg (Wheel Over) kai atroteAéopata avalntiocwg
€IBIKWV TTANpo@opiwy atrd AML dedopéva.

- Ateikévian TTANPOYOPIWY TOKTIKAG KATACTAONG MECW TTAPOUCIACNG GUVBETIKWY OTOXWV
a€POg, ETMIPAVEIQG, UTTOETTIPAVEIag (ZXAMG 6).
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- TMapouaiaon TAnpogopiwv WAIS otoxwv emigaveiag (MoAepiké MAoia).

v Cw i e Sibone Sy R aesern Vet S —
QE¥Y UweO A
et/ v

=

i

den 2 odfls

2XHMA 4. Atteikévion AlagopeTikwy Katnyopiwv — ZXHMA 5. Atreikovion TakTikwv NAnpo@opiwy o€
HAekTpovikwv Xaptwv oe WECDIS [3] oe WECDIS [9]

ZXHMA 6. Atreikévion MNAnpogopiwv TakTikng KatdoTtaong oe WECDIS [3]

O1 kupi6tepeg EmmpdoBeteg ETixeipnoiakéc AuvaTdtnieg evog cuoThpatog WECDIS eivai ol
0oKOAOUBEG:

- EmAekTikl avalitnon TAnpogopiwyv amé AML Oedopéva (T1.X. ouvhABng diadpouég
YmoBpuxiwv, Béceig Napkwv, AepodIadpouol ZTPATIWTIKWY AEPOTKAQPWY KATT).

- ATtreikévion TOPEWV aOQAAAG TTPOCVAWONG EAIKOTITEPOU Kal TOMEWY OTTAWY TOAEUIKWV
MAoiwv (Zxnua 7).

- 2xedlaocuodg dpopoloyiou €peuvag oe emixeipioelg ‘Epeuvag Aildowong - Search and
Rescue (ZxAiua 8).

- Otrmikn amreikévion meavétnTag eviomopou Y/B atmd cuotnua SONAR TMoAgpikou MAoiou
(ZXnua 9).

- Atreikévion pop@oAoyiag BaAdooiou BuBol kal TepIBGAAOVTOC KaTd Tnv dle€aywyn
emyxeipnocwv Napkobnpiag — MCM (ZxAua 10).

- Tapouaiaon aToixeiwv weudoemragwy Y/B.
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IXHMA 7. Atreikovion Topéwv MNpoovrwong E/M EIXHMA 8. Zxediaon Apopoloyiou SAR o€
OmAwv o WECDIS [3] WECDIS [9]
josga st et e e '
ce— e
= -l @
! i » < :-:-‘1

ZXHMA 9. Atreikévion MBavéTtnTag Evromouol ZXHMA 10. Atreikovion Mop@oloyiag @aldaaiou
Y/B o WECDIS [9] BuboU oge WECDIS [9]

[oseefrec [rom] [ [us-s|sme]

ZXHMA 11. Eikéva TV CAMERA og WECDIS [15]

O1 kupidTepeg E€eNypéveg Emmixeipnolakéc Auvatdrnteg evog cuoTthuatog WECDIS civar ol
aKOAOUBEG:

ISSN:1791-4469 Copyright © 2014, Hellenic Naval Academy
E-57




NAUSIVIOS CHORA, VOL. 5, 2014

- [TMapouciaon oToixeiwv KateuBuvouevou BAuatog (K/B) Emi@aveiag (missile data) mou
TrepIAaPBAvel TOUG TopEiG ao@aAeiag ekToEeuong K/B.

- Mapouciaon eikévag TV CAMERA yia avayvwpion oTOXwV ETMQAVEIAS Kal OUCXETIONG
Toug He €ikova video RADAR (Zxniua 11).

O1 avwTépw duvatoTNTEG KOBIOTOUV gu@avr] Tn ouphPBoAnl Twv cuoTtnuaTwy WECDIS oTn &ie-
caywyn Twv Nautikwv ETixeipriocwy. Asdopévou Kai TnNG duvatdTnTag TTIAEKTIKAG TTapouciaong
Twv ETmmpdoBeTwv ZTpaTiwTiKwy Mewxwplkwy Acdopévwy (AML), kaBioTatal Qaveg To PEYE-
B0G TOU TOKTIKOU TTAEOVEKTANATOG KAl TNG ETTIXEIPNOCIAKNG ATTOTEAECHATIKOTNTAG TTOU ETTITUYXA-
VETAl.

ENINPOZOETA ZTPATIQTIKA TEQXQPIKA AEAOMENA AML-
ADDITIONAL MILITARY LAYERS

Ta ocuotijuata ECDIS kar WECDIS xapaktnpiovtar otnv BiBAioypagia w¢ «real time-
epapuoyéc GIS oe Balaoaio tepiBdAlovy. IdiaiTepo xapaktnpioTiké Twv WECDIS atroteAei n
ETTIAEKTIKA IKAVOTNTA TOUG VA AQPOPOIWVOUV, eKUETOAAEUOVTAI KOl va TTapoucidfouv dedopéva
EMXeIPNOIOKWY Mewxwpikwy (Geospatial) TTAnpogopiwy yvwoTtd wg Emmpoobeta Z1patiwTiké
Mewxwpikad Aedopéva (Additional Military Layers-AML). Me tov 6po lMewyxwpikd Aedopéva
(Geospatial Data) ocuppwva pe 10 eyxeipidio Tou NATO AAP-6 (2010) o 6pog Geospatial
amodidetal wg «Of or related to any entity whose position is referenced to the Earth» [32]. ETmi-
ong cUP@wva pe Tov EAANVIKG Nopo utr apiBud 3882/2010 trepi EBvikAG YTTOdoUAG Mewxwpl-
Kwv NMAnpogopiwyv (PEK 166, A, 22-9-2010) evvooUpe «oTToladrTrote dedopéva apopolyv Aueca
Il EMUECA O€ OUYKEKPIPEVN TOTTOBETIa i yewypaikn Treploxn» [33].

H odnyia tutrotroinong NATO STANAG 7170, kaBopioe Tnv €vvolad Kal TTEPIEYpOAYE TA
mpoidévta AML Trou Onuioupynbnkav o€ Guvtoviopud He Tnv YOpoypa@ikrl YTInpeoia Tou
Bpetavikou Nauapyxeiou-United Kingdom Hydrographic Office (UKHO) [4]. O okotég Tng ev
AOGyw odnyiag, ATav n avatTuén Upoug TTPOIOGVTWY WN@IoKwY dedOoUEVWY TToU Ba IKAavoTToloUV
TIG avayKaieg aTraITOEIG o€ “dn vAuTIAIOKES” MewXWPIKES TTANPOYOPIES, YIG TNV UTTOOTAPIEN TWV
ETTIXEIPNTIOKWY AMUVTIKWY OTTAITACEWY KABe xwpag péAoug Tou NATO [4].

Ta kpdtn PéEAN Tou NATO éxouv eykpivel evvéa TTpodiaypa®Eg Tpoidviwv AML, evw éva
OKOPO TTPOIOV BPICKETAI OTO OTABIO TTPOETOINACIAG.

Ta eykekpipéva gidn Twv TTpoidvTwy AML, cival Ta akdAouba [5],[7]:

Mpoiévra AML diavuopatikig popeng - Vector AML

- BabBuuetpia pe 1IcoBabeig kauTTuAeg - Contour Line Bathymetry (CLB)

- TMepiBdArov, Oaldoaoiog BuBdg kai AkTéG - Environment, Seabed and Beach (ESB)

- MeydAa Avtikeipeva BuBou - Large Bottom Objects (LBO)

- 18puTikég NauTiAlakég MNAnpogopiceg kal YTrnpeoieg - Maritime Foundation and Facilities (MFF)
- Aladpopuég, Mepioxég kai Opia - Routes, Areas and Limits (RAL)

- Mikpd Avtikeipeva BuBou Small Bottom Objects (SBO) (UKHO currently produces to V1.0)

Mpoiévra AML tretrAeypévng pop@ng - Gridded AML

- OAokAnpwuévn ZTAAN "Ydartocg - Integrated Water Column (IWC)

- I¢AuaTa, MNepiBdArov, @aldoaiog BuBdg kai AkTéG MetmAeypévng Mopeng
Gridded Sediment, Environment, Seabed and Beach (GS ESB)

- Aiktuok6 Movtého BaBuppetpiag - Network Model Bathymetry (NMB)
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MINAKAZ 1. XQPEZ E®PAPMOIHZ EMINMNPOZOETQN ZTPATIQTIKQN
FrEQXQPIKQN AEAOMENQN AML [6]

Xwpeg NATO 10U Xwpeg NATO 10U Xwpeg k166 NATO 10U
uAoTtroiouv AML evliagpépovrtal yia AML uAoTtroiouv AML
KANAAAZ BEAIIO AYZTPAAIA
AANIA EZOONIA OINANAIA
FAANIA MOPTOIAAIA ZOYHAIA
EANAAA H.M.A
FEPMANIA
ITAAIA
OAANANAIA
NOPBHIIA
MOAQNIA
IZMANIA
TOYPKIA

HNQMENO BAZIAEIO

21NV TTapouoda @Aacn TTOANEG xwpeg PEAN Kal pn Tou NATO, epappdlouv Ta AML kai €xouv
ouvaroTnTa Trapaywyng avaloywv tpoidvtwy (BA. Mivaka 1) [6].

Ta Tpoidvia AML, xpnoigotroiouvtal ammd  SIGPOPETIKOUG TUTTOUG TMoAgpikwy  TAoiwy
(Ppeyarteg, YmoBpuxia, NapkobnpeuTikd, Apuataywyd KA.TT.) yia Tnv KAAuywn €18IKWwv
ETMXEIPNTIOKWY ATTAITACEWY 01 oTroie¢ KaBopifovial oe EBvikd emimedo. Kdbe yxwpa
TTPOYPAMMATICEl TNV TTApAywYn TwV Ynelakwy apxeiwv AML 1Tou TpocapudlovTal 0TO EKACTOTE
€0vIKO ouoTtnua WECDIS.

Ta kupiétepa TTpoidvTa AML 1Tou xpnoigotroiouvTal yia Tnv die€aywyr Nautikwv Emixeipioe-

wv gival Ta akéAouba:

- AiauAol AopaAlolug NauaittAoiag

- YmoTtumrwaon XwpIkwy uddtwy, YeahokpnTridag kal ATTOKAEIOTIKNAG OIKOVOUIKAS ZWvng

- Aepodiadpopol MoAITIKWY Kal ZTPaTIWTIKWY A/O

- [Meploxég Aokhoewv kal Media BoANg

- [Mepioxég Mepiopiopévng Karaduong Y/B kai MNepioxég ATraydpeuang Kardduong Y/B

- Aegdopéva avadAuong TTAPAKTIWY TTEPIOXWYV KAl XOPAKTNEIOTIKWY OKTOYPOMMNAG VIO EKTEAECN
emyeipriocwyv NautikoU BouBapdiouou

- Emkivduveg MNepioxég (vapkoTrédia K.A.TT).

- TMepioxég AYY aoknoewv kai A/Y dokipwv [VDS/Towed array/Sub op areas].

- AvTikeipeva BuBou peydAwv diaoTtdoswy - Large Bottom Objects (11.x vaudyia kai Aoimrd
avTikeiyeva  avaloywv diaotdoswv) pe  xpnoiudétnTa ot  AvBUTTOBPUXIOKES  Kal
AVTIVOPKIKEG ETTIXEIPAOEIG

- AvTikeipeva BuBou pikpwv diaotdoewv - Small Bottom Objects (11.X. vapKeg kal Aoimtd
QVTIKEIPEVA avaAoywv dIAoTACEWV)

- Qkeavoypa@lkéG TTAnpoopieg (TT.X. METAROAN Bepuokpaciag, TaxUTNTag AXOU ME TO
BaBog) e xpnoipoTnTa oTig AVvOUTTOBPUXIAKEG ETTIXEIPATEIG

- BabBupetpia looBabwv MNpappwv (Contour Line Bathymetry — CLB)

- TakTikég TAnpopopieg NapkoTToAéou (TTEPIOYEG TTOVTIONG VOPKWY K.A.TT.)
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- TakTiKEG TTANpoopieg UTTOOTHAPIENG AUQIBIWV-ATTORATIKWY ETTIXEIPACEWY (UTTOTUTTWON
XOPAKTNPICTIKWY AKTOYPOUUWY UTTOWRPIWY YIa EKTEAETN GUQiBIag attoBaTIKNG eVEPYEIQG)

EkT16g ammd 1a TTapatrdvw oToIxeia, ol apuodieg apxEG duvavTdal va KATAOKEUAOOUV T TTaPa-
KATw TTpoidvta AML TTou Ba KAAUTITOUV ETTITTPOCOETEG ETTIXEIPNOIAKEG AVAYKEG:

- Ymotummwon Béocewv Nautikwyv Mapatnentnpiwv Kai BewpnTikrl KGAuwn (epBEéAcia) Twv
P/E TOUG

- YmotrUmmwon B£0€wv ayKIOTPWOEWY TTANCIOV OKTWV @QIAIwv pJovadwv emm@aveiog (P/T-
TMNK-K/®) kail avammapdoTaon TOPEWV OTTAWV TOUG aTTO TIG BETEIG AYKIOTPWOEWG

- Ymotumwon B€éoewv ouoToIXiwy Enpdg K/B ue Toug avtioToiXoug TouEig OTTAWYV TOUg

- TpiodidoTartn atreikovion Jop@oloyiag Bubou pe Eu@acn oe mlavd onueia dpdong Y/B

- Ymotummwon AlatAwv Ac@ainc NauoimAoiag petd Tnv ekkaBdApion TTeEPIOXWY aTTd @iAia
NapkoBnpeuTikd NOH

H katnyopia Twv ynelakwv AML TTpoidvTwy TTou Ba avatrtugel KB xwpa egaptdral aTrd TG :

- Emixeipnoiakég Tng amraitioeig (1m.x ogv xpnoigotroigital To AML ICE 1ToU agopd oToixeia
yia TTayépouva, 6Tav Ta TTOAEUIKA TTAoIa dev ETTIXEIPOUV O€ TTEPIOXEG WE TTayoBouva).

- To uywnAd kbéoTOG Kal T XpovoBopa diadikacia avdaTTuénNg €@APUOYWY CUOTNUATWY
WECDIS kai yneiakwv AML 1TpoidvTwy, evw TTPOTEIVETAI EKACTOTE XWPA VA OEIONOYEI
PEANICTIKA TIG ETTIXEIPNOIOKEG TNG OVAYKEG Kal va TTpowbei TIG €TMAOyEC TToU Ba Tng
ETTIPEPOUV TO UYPNASTEPO ETTIXEIPNTCIOKS KEPDOG UE TO XAUNAOTEPO KOOTOG.

ENAEIKTIKA NMAPAAEIrMATA ZYZTHMATQN WECDIS

AkoAoUBw¢ TTrapoucidlovTal evOEIKTIKG Trapadeiyyara cuotnuatwy WECDIS Ttou £xouv
uioBetnoel NMoAepikd NauTIKG S1aQOpwyY XWpPWwV.

20otnpa WECDIS ApegpikavikoU NMoAgpikoU NauTikou

To Apepikaviké NN (US NAVY) €0¢o¢, otig 17 Maptiou 1998, TIG eAdXIOTEG TTPOBIAYPAPES TOU
ouoTApaTog (Aoyiopikou) ECDIS-N Electronic Charting Display and Information Systems —
Navy. H ékdoon “U.S. Navy Electronic Chart Display and Information System Policy” mepieixe Tig
eNdyioTeg duvaTodTNTEG Kal Ta TTPOTUTTA atmddoong Tou Emperme 170 ouoTtnua ECDIS-N va
akoAouBei, xapdalovtag Tov dpouo yia Tnv Petdfaon Tou US NAVY atrd Toug €VTUTTOUG XAPTEG
oT0 TTEPIBAAAOV TWV NAEKTPOVIKWV XapTwv [20].

H mpwrtapxikr Asitoupyia Tou ECDIS-N Atav n ouveiopopd tou otnv “ac@dAcia 1ng Nauaoi-
TAOIag” Kal uTTopouoe va dlaxelpifeTal Kal va TTapouaiadel OAWV Twv €1I8WV TIG TTANPOPOPIES TTOU
ekdidel n National Imagery and Mapping Agency (NIMA), oe cuvduacud pe Tnv dlaxeipion Twv
Bacewv Oedopévwyv Vector Product Format (VPF) mou mrepidaupdvel toug xdapteg Digital
Nautical Chart (DNC®) kai Ta dedopéva Tactical Ocean Data (TOD) [20].

21 5 lavouapiou 2001, ekd6Onke n OPNAVINST 9420.2 pe T1ithAo «Performance
Requirements and Methods of Testing for Electronic Charting Display and Information Systems
— Navy (ECDIS-N)» 110U TTEPIEYPO@PE TIG AETTTOMEPEIEG TWV TTPOdIAYPAPWY AEITOUPYIAG Kal
MEBOOWV eAéyxou Twv cuoTnuaTwyv ECDIS-N kai Twv 810QopoTToIfocewy Tou o€ OXEon ME TA
eutropikG cuoTtAuata ECDIS. Ztov [Mivaka 2, rapoucidlovtal ol dIaQopES Twy TTPOodIaypaQuwv
Twv dUo cuoTnuatwy [20].
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H apxiki popory tou US NAVY ECDIS Atav «The Navigation Sensor System Interface
(NAVSSI)» kai ol nAektpovikoi xapTteg NIMA’s Vector Product Format (VPF) DNC’s xpnoiyoTrol-
ouvTav o€ cuvdUao O e To ouoTnua NAVSSI [21]. Z10 oxua 12, TTapouacialovTal Ol ETTINEPOUG
Hovadeg Tou ouoTrpatog NAVSSI.

MINAKAZ 2. AIAOOPEZ NMPOAIATPA®QN ZYZTHMATQN ECDIS KAI ECDIS-N [20]
KATHIOPIA ECDIS ECDIS-N

¢ Joint Technical Architecture (JTA)
¢ Defense Information Infrastructure (DII)

ApxiTekTovikr) Aoyliopikou  Kapia Atraitnon « Common Operating Environment (COE)

compliance
. Government National Imagery and Mapping Agency
Yopoypagika Mpoiovia 4 raphic Office (NIMA)
NIMA Vector Product Format (VPF):
] Mopen ] IHO S-57 ENC . Digitgl Nautical Chart (DNC)
Baong Aedopevwv e Tactical Ocean Data (TOD)

o Littoral Warfare Data (LWD)
NIMA VPF Database Update (VDU)

Autépuarn

Avavéwan XapTav IHO S-52 Appendix 1

ZuoTipaTa Navy standard automated * g‘:;{l (s)s:"a: ; 2;2tzl::§mated & continuous
rPog0IopIOHO0 & continuous positioning » Navy approved navigation & piloting
Ofoewg systems procedures
ANNVRN-Bl
#2 -—> #1
AN/WSN-5 ANIWSN-5 [Gyro] [EMLog | | ANSRN-25
1 | T
I
| Y Y Y V¥
»| Real Time Subsystem | o ETHERNET cont l%SF;'aY ftmd DCS
(/0 Processor) UN(BOT C_lé (S:iin T}Tté ) )
I l NAVSSI System T
\
Navigator's
Y Workstation (NWS)

| JOTS | |Outboard| |T0mahawk|

2XHMA 12. Aioouvdeon Movéadwyv Zuotiuatog NAVSSI [21]
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Tov OkTwRp1o Tou 2005 aTo TTEPIOdIKSG Tou ApepikavikoU MoAeuikou NauTikou CHIPS, trapou-
O1d0TNKE avaAuTIKa n diadikacia petdfaong Tou ApepikavikoU NN oTo epIBAAAoV Twv NAeKTpO-
VIKWV XOPTWVY Kal oTNV eykaTdoTacon kai Xprion tou Aoyiouikou ECDIS-N ota MNMoAgpikd MAoia.
20PoWva e TNV TTapoucioon auth, o cuvduaopog Tou ECDIS-N pe Toug NAEKTPOVIKOUG XAPTES
DNC «kai Tn xpAon Kputrroypa@nuévwy onudtwy GPS Ba em@épel avwTEPES VAUTINIOKES Kal
ETTIXEIPNOIOKES dUVATOTNTES OTIG HovAdeg Tou Auegpikavikou NN [17].

EmmAéov TOVIOTNKE XAPOKTNPIOTIKA OTI N UAOTTOINON KAl £yKATAOTAON TWV CUCTNUATWY
ECDIS-N atroteAei amrd TI¢ peyaAutepeg e€eAi€eic otn NauoimAoia petd tnv uioBétnon tou P/E
vauTIAiag, evw n xpnon Toug Ba emi@épel akpiBéaTtepn ekTéAeon NG NauaormmAoiag, Ba eAaxioTo-
TToIoEl Ta avBpwtmva c@dApara, Tov Xpovo UTToTUTTWOoNG TOU OTiYJATOG TOU TTAOIOU Kal TOU
POPTOU JIOPOBWCEWY TWV XAPTWVY Kal TwV VAUTIAIOKWY €kddaewv. Oagov agpopd oTnv dOKIUA Kal
e€ENIEN Tou AoyiopikoUu ECDIS-N, avagépBnke 611 To Apepikavikd TN ekTeAoUoe eAéyxoug aTa
mAoia em@aveiog kal Y/B até 1o 2003 pe tnv XpAon Tou Aoyiouikou VVoyage Management
System (VMS) trou Baciletal ato Aoyiopikd Windows [17].

2710 TTAQiOI0 €KOouyXpoviopoU Twv povadwv tou US NAVY, eykaraotaBnke tov lolvio Tou
2005 10 TTpWwTOo Aoyiopikd ECDIS-N oT1o katadpouiké KateuBuvouévwy BAnuatwv AEGIS USS
Cape St. George (CG 71) KaTOTTIV EKTETAMEVWY DOKIPWV/EAEYXWY WOTE TO oUCTNUA va AdBel TV
MOoTOTTOINON KAAUWNG Twv Trpodiaypa@wy TTou gixe B¢éoel 10 Apepikavikd TN oe Béuarta
ao@aAlolg NauaitrAoiag [22].

OuociaoTikd n mmoAueBvikr) Northrop Grumman Corporation péow TngG Buyatpikig TG Sperry
Marine, €¢6mAice Ta TAoia Tou Apepikavikou NN pe OAokAnpwuéva ZuoTAuata e@upag-
Integrated Bridge System (IBS) kai ye 10 Aoyiopiké nAekTpovikwy xaptwyv Voyage Management
System 110U €ival TO TTPWTO AoyICUIKS TTOU TTANPEEI TIG TTpodlaypa®Eg Tou AoyiopikoUu ECDIS-N,
OTTwG TIG €0e0e To Apegpikavikd NN, To oTToi0 ouvepyAZeTal e TOUG NAEKTpOoVIKOUG XdpTeg Digital
Nautical Charts (DNC) 1rou Toug Trpoun68euel n National Geospatial-Intelligence Agency [22]. O
AvTiITTpbedpog NG eTalpeiag Sperry Marine avakoivwoe 0T “éxel uTToypa@TEi CUPBOAaIo yia Tnv
eykardotaon Tou Sperry Marine’s Aoyiopikou Voyage Management System (VMS) o¢
ouvouaouo6 e Tov e€oTTAIou6 Scalable Integrated Bridge Systems (SCIBS) oe madvw amé 150
AUEPIKAVIKA TTOAEMIKA TTAOIO KAl ATTOMEVEL N TTIOTOTTOINON €V AOYW CUCTNUATWY OTI TTANPOUV TIG
Tpodiaypagég Tou Apepikavikou MNMN” [23].

=

ZXHMA 13. Z1patiwTiké OAokAnpwpévo 2uotnua MNepupag (MIBS) Sperry Marine [26]

To 2005 &ekivnoe n oTadlokh yKATAOTAOT TOU QVWTEPOU €EOTTAIOUOU OE OAEG TIG HOVADEG
Kpouong Tou Apepikavikou NN (Katadpopikd T.AEGIS, TTICONDEROGA, Y/B 1.LOS ANGELES
KATT) Kal JETETTEITA TA €V AOYW OUCTHAPOTA eyKaTaoTAONKavV o0& TTAOIO TNG AUEPIKAVIKAG AKTOQU-
AOKAG Kl 0€ TTOAEPIKA TTAOIA {EVWV XWPWV.
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210 oxAua 13, ateikovietal 10 ZTPaTIWTIKG OAOKAnpwuévo ZuoTtnua lepupag - Military
Integrated Bridge System (MIBS) 1ng etaipeiag Sperry Marine 10 oT10i0 atTOTEAEiITAl QTTO TO
EMPEPOUG TUAMATA [26]:
a. Voyage Management System (VMS) — YTmoAoyioTikO oUoTnua TTAorlynong, oxediaong
Kal TTapakoAouBnong TrAou.

B. Automated Radar Plotting Aid (ARPA) — Autéuato cuotnua dnuioupyiag Kal TTapoKo-
AouBnong ouvBeTiKWyV (tracks) oToOxwyv emmipaveiag.

y. Ship Control System (SCS) — Zuotnua AutoudTou EAEyXou TTOPAUETPIKAG TTAPAKOAOU-
Onong ouoTnuaTtwy Mpdéwong kai EAéyxou MoAepikoU TMAoiou, péow TTAPOXNAG ONUATWY
Aloiknong kal EAéyxou oTa ev AOyw ouoTAuaTa.

y. MAnpogopieg MaAippoiag 0. ApopoAodyio ‘Epeuvag og Emixeipnon SAR

-

€. Kivoupevo Aculo YTroppuyiou oT. AloTrTevoeig Ac@aAegiog
IXHMA 14. EvodeikTikég Acitoupyieg VMS Apepikavikou NN [27]

Mépog Tou VMS atroteAei 10 Aoyiopiké ECDIS-N kal pepikéG evOEIKTIKEG AEITOUpPYieG TOU
arreikovi¢ovral oto oxiua 14 [27].
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2uotnpa WECDIS BpetavikoU MNoAgpikou NauTtikou

To Bpetavikd MN.N. amopdoioe 10 2004 va gEotrAioel oTadlokd Ta TTAoia emmiQaveiag Tou pe
ouoTApatra WECDIS, étrou xpnoipotroindnke o e€ommAioudg Kelvin Hughes Navigation & Tactical
Display WECDIS (Warship Electronic Chart Display and Information Systems) o€ cuvduacuo ue
10 Aoyiouikd Tng etaipeiag Offshore Systems ECPINS-M (Electronic Chart Precise Integrated
Navigation System - Military). XapaktnpioTiKd ava@épeTal 6Ti To v AOyw AoYIOUIKO XpNOIWOTIOI-
gitan kail atd 1a MoAepikd NauTtikd Tou Kavadd, Aaviag, N.ZnAavdiag, AucTpaliag, TUAMATA TOU
United States Navy, U.S. Coast Guard kai Canadian Coast Guard.

To ouotnua WECDIS 1n¢ etaipeiag Offshore Systems yia Ta 1mAoia em@aveiag ovouaderal
ECPINS® W Electronic Chart Precise Integrated Navigation System (ECPINS®) Warship (W)
Kal TrTapéxel TIG KATwOI TrponyHéVeS AsiToupyieg yia Thv ekTéAeon Tng NauoitrAoiag:
- YmépBeon eikévag P/E
- Mpovouia kaBopidueva atmod Tov XpHoTn
- ExtéAeon oxediaopou ammooToAAG HEOW TNG TTpoEToIpaciag dpopoAoyiwy, Tou KaBopiouou
onueiwv dpdong, ekTéAeon eAéyXou yia yvwoToUg VAUTIAIOKOUG KIVOUVOUG Kal dnuioupyia
QAVTIKEIHEVWV OTOV NAEKTPOVIKO XapTn Kal ota AML

- Alaouvdeon Tou cuoTAuatog Autépartng Avayvwpiong MAoiwv (AlS) pe 10 cUoTnua
ECPINS®, é6mou otnv 086vn Tou epgavifovial 1600 oTatiké dedopéva AlIS éoo kal
oedopéva AlS dpopoloyiou. EmmiTAéov o1 oTOxol AlS gp@avifovtal UTTd KAigaka Kal éva
MIKpO o€ pEyeBog TTANKTPOASYIO 006vNG emTPETTEI TNV TTANPN PUBUION Kal ToV €AEyXO TOU
ouoThuaTog AIS atrd Tnv KovadAa ECPINS®.
- Anuioupyia kivoupevwy TTepioxwv Y/B oUuugwva pe 1o Natoikod eyxeipidio ATP-18
- Kataypagn kai agloAéynon Twv kKatayeypappévwy dedouévwy Tagidiou, pe duvatotnta
Kataypa@ng dedopévwy yia 90 nuépeg

- ExTéAeon eNiypwv pe akpieia, XpnoIMOTTIOIWVTAG TTPOCAPUOCHEVA OXAMOTA TTAOIWY UTTO
KAipaka kai TToANaTmAd diavioparta Kivnong

- Eg@appoyn khaooikwv peBodwv NauaitTAoiag kai xprion epyoAgiwv (xapagn amooTdoewv-
OI0TITEUCEWV) YIA TTPOCBIOPICHO OTiYHATOG

- MapakoAoUBnon, agioAdéynon kar aAAayr TTPOYPAUUATIOUEVOU XapaxBévTog dpouoAoyiou
TIPIV, KATA KAl JETA TNV EKTEAECT TOU TTAOU, KAVOVTAG XPAON TNG AEITOUPYIag TOu EAAXIOTOU
BaBoug TToU Ba eTTIXEIpEl TO TTAOIO, TWV OIOTITEUCEWV KAl ATTOOTACEWY QOQAAEIAg Kal Twv
TTPOoEIBOTTOINCEWY (alarm)

EmimTAéov To cuoTnua TTapéXEl TIG KATWOI eTTITTPOCOETEG ETIXEIPNOIOKEG AEITOUPYIEG:
- Tpoaipetiky diacuvdean P/E yia Tnv daueon cuoxétion Twyv emagwyv P/E, pe T1a
OUVOETIKA TOU TAKTIKOU CUCTAMATOG, T& GUVBETIKA Twv cuaTnuaTtwy ARPA, AIS kal ue
TA QTTEIKOVICOMEVA QVTIKEIYEVA TOU XAPTN
- Emixeipnoiokd kal TokTIKE XOpaKTNPIOoTIKA, OTTwg AvdAuon Kivnong Ztéxwy,
TTponyuévo epyaleio oxediaang (drawing tool kit) kal Topeic ac@aAgiag OTTAwY
Z1a oxquata 15 ka1 16 ameikoviCovral cuotiuara WECDIS 1n¢ etaipeiag Offshore Systems
(BuyaTpiki TG OSI Geospatial) TTou xpnoiyotroiotvTal atéd Y/B kai MNMAoia Emigaveiag avrioTol-
X0, EVW OTO OXNHa 17 TTapouciadeTal N TTPOTEIVOPEVN HOPPH €yKATAOTAONG TOU CUOTAUATOG
ECPINS® W, 1Tou avaAuetal o€ pia kevipikry kovaoha WECDIS atn yépupa Tou T.MNAoiou Kal
OUo oTaBuoug epyaaiag.
210 oxAua 18 artreikovieTal Pia XapakTnPIOTIKN €IKOva atmmd Tnv 0Bovn Tou GUOTANATOG
ECPINS® W Trou 1TAnpei Toug kavoviopoug IMO Trepi ouotnudtwy ECDIS kai 11 TTpodiaypa@ég
NATO STANAG 4564 kai cival cupBatéd pe 1o ouotnua US Navy ECDIS-N.
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IXHMA 15. Zuotnua WECDIS YmroBpuyiwv IXHMA 16. >0otnua WECDIS MAociwv Emgaveiag
Bpetavikou NN [13] BpetavikoU NN [12]

PRIMARY CHART STATION BACKUP STATION PRIMARY FORWARD STATION
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ZXHMA 18. Eikéva 086vng Zuotipatog ECPINS® W. Atreikoviletal n xapagn dpopoloyiou Kai n

ETTIOAUAVON TWV ATTAYOPEUNEVWYV TTEPIOXWV AdYw BAaBoug ac@aleiag e xprion YPaupwy BEcEwg
ao@aAeiag (Limiting Danger Lines) [12]

To €106 2004 710 Bpetavikd MN.N. amogdoioe va egotAioel kai Ta Y/B pe cuothuata WECDIS
NG eTaipeiag Offshore Systems, avTioToixa Pe Ta TTACIa eTTIQaveEiag, e TNV ovouacia ECPINS®
W SUB Electronic Chart Precise Integrated Navigation System (ECPINS®) Warship (W) SUB
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(Submarine) ka1 TNV OUGIa TTAPEXOUV TTEPA TWV AVWTEPW AEITOUPYIWYV YIA TNV EKTEAEON TNG
NavoitrAoiag kal Ta akoAouba:
- Ymoaotnpign NMAonynong oTig MNMoAIKEG TTEPIOXEG
- TIAoAynon utd Tnv em@dveia TG BANACOAG, CUUTTEPIAAUPBAVOUEVWY TWV CEAAPATWY
Pool of Errors (PoE) ka1 avdAucn Tou Treplypdupartog Tou BuBou
Kal ETTITTPOCOETEG EMIXEIPNOIOKES AEITOUPYIEG:
- Anuioupyia, TTpoPoAn kai xprion Tepioxwv Waterspace Management Areas kai
TTEPIOXWV KIVOUPEVWY aoUAwY Twv Y/B (Moving Havens)
- TIAMApn AeimoupyikdTnTa yia TTAOAYNON OTNV €TTIQPAVEIR KAl UTTO TNV £TTIPAVEIQ TG BAA0O-
oag

- AutépaTtn uttoTUTTWON TTEPIOXWYV KIVIoEWS Twv Y/B, Submarine Notice (SUBNOTE).

210 oxnua 19, ameikovifeTal Wia XOPAKTNPIOTIKN €IKOva amd Tnv o8dvn Tou CUCTANATOG
ECPINS® W SUB 10U Xpnoigotroicital atmd Y/B.

CPINS-W e

Fixed EBL/VRM 1
222.3<T

0.649 nm 8
43¢ 46 164" N
123¢ 13.504" M

11 m

TTG: 00:11:38

M: 19177191 .77
0.580 nm
Sep 14 23:48

IXHMA 19. Eikova O8o6vng Zuotiuatog ECPINS® W SUB.
AtreikoviCeTal n Treploxn afeBaidtnTag Tng 6€ong Tou Y/B, Pool of Errors (PoE) [13]

OAokAnpwvovTtag, aupgwva e 1o TTePIodikd Desider UK MaoD, 1o TTpdypauua eykatdoTaong
ouoTtnuatwyv WECDIS oAokAfpwoe Tnv @don tou Tov Noéuppio 2011(Tranche 2 programme),
ME TNV TEAEUTaia eykKATAOTOON va TIPpAyMaTtoTroleital oto TTAoio epeuvwv HMS Protector [10].
>uvoAikd evevivta éva cuoTthuata WECDIS eykataotdOnkav o€ TTAoia Tou Bpetavikou lMoAe-
MikoU NauTikou.

20otnua WECDIS lotravikoU NMoAgpikou NauTikou

To lomaviké M.N, o10 TTAQiCIO €KOUYXPOVIOHOU Twv PovAadwyv Tou, €E€6TTAIoE oTadiokd Ta
TTOAEUIKA Tou TrAoia pe 1O cuoTtnua WECDIS CONAM NAV/C2 1tng lomavikig eTaipeiag
SAINSEL Naval Systems 10 otoio atroteAei Tnv e€ehiypévn ekdoxry Tou Tactical Navigation
Console “CONAM NAV” 1n¢ idiag eTaipeiag TTou oxedidoTnke utd Tnv eTiBAewn Tou loTTavikou
MoAgpikoU Nautikou. To WECDIS CONAM NAV/C2 avatmtioxfnke cupewvwg NATO STANAG
4564 kal KUPIO TTAEOVEKTNHA TOU gival OTI OXeDIAOTNKE oAV £va ETTEKTACIUO TTPOIOV, LEKIVIOVTOG
ammd pia Baoikn dlapdpewaon TTou dUvaTtal va TIPOCAPUOOTEl OTIC ATTAITHOEIC KABE TUTTOU
MoAgpikoU MAoiou pe TNV TTPOCBAKN CUYKEKPIPMEVWY pHovadwy (modules).

http://nausivios.snd.edu.gr/nausivios
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To cuotnua WECDIS CONAM NAV/C2 tpo@odoTeital ue Toug akOAouBouUG TUTTOUG NAEKTPO-
VIKWV XapTwv[14]:

- HAekTpovikoi NauTtiAiakoi xapteg ENC tng popong S-57 IHO

- HAekTpovikoi xépte¢ DNC T1ng poporic Vector Product Format (VPF) Tng utnpeciag
National Imagery Mapping Agency (NIMA) twv HIMNA

- HAekTpovikoi xapTeg Raster TnG popyric Admiralty Raster Chart Service (ARCS)

- Emmpdobera Z1paniwTikd MNewxwpikd Acdopéva-Additional Military Layers (AML)

- HAekTpovikoi xdpteg BSB 1ou Trapdyovtal amd 1o YOpoypa@ikd Ivotitouta Twv HIMA
(NOOA) kai Tou KANAAA (CHS)

210 oxnua 20, ameikovifetal n kovooha WECDIS CONAM NAV/C2 1ng eTaipeiag SAINSEL.

T’ i e SN =

ZXHMA 20. Kovooha WECDIS CONAM NAV/C2 SAINSEL [14]

To ev AOyw ouoTnua £Xel TNV IKAVOTNTA va ouvouddel Kal va TTapouaiddel eikéva Radar kai
OTOIXEId CUVBETIKWV Kal video OTOXWV TOU TAKTIKOU CUCTAPATOG O€ NAEKTPOVIKO XApTn. Ol
KUpI16TEPEG AciToupyieg Tou cuoTtripatog WECDIS CONAM NAV/C2 gival o1 ak6AouBeg [14]:
- ®opTwon xaptwyv amd CD-ROM. O1 nAekTpovikoi XapTeg umopolv va gival TwV JopPuwyV S-
57, VPF, BSB 1 ARCS

- Evnuépwaon xapTtwyv. Auvarétnra evnuéPwaong TNG XapToypa@ikAG Baong dedouévwy, JEow
AEITOUPYIWYV TNG KOVOOAAG

- EmAoyn xdptn pe TNV KaTdAANAN KAipaka Kal autéuarn Trapoudiacn Tou oTnv 08ovn, ava-
Aoya pe Tnv B€an Tou TTAoiou

- Zuvexng emmideign B€ong Tou TTAoiou Kal dlacUvdeon Tou cuoTAuaTtog pe GPS, yupoOoKOTTIKN
TTUCida Kal KaTaypa@r] TwV CTIYHNATWY Tou TTAoiou

- 2xedlaopdg dpopoloyiou kal TTapakoAouBnar| Tou

- MpocidoTTOINCEIC VIO €TTIKEIUEVN TTPOCGpaln TTAoiou Kai yia TTapaBiacn Tou kabopilduevou
BaBoug acpaAciag

- Kataypar TAnpo@opiwv Tagidiou (NUePOAGYIO)

- AvaZAtnon TTANPOQOPIWY YIa avTIKEiueVa oTov XApTn atrd Tn Bdon dedouévwy

- AuvatotnTa nAekTpovikng Xapaéng Mpappwv Oféoewg (AidTreuon/AmdéoTtacn)-Electronic

Range Bearing Line

- AuvatotnTa AANBoUG kal ZXETIKAG Kivnong

- BonBnuara yia ektéAeon aykupofoAiag kal eTTIXEIPACEIS avBpwTTou 0Tn BaAacoa

- YépBeon cikévag P/E o€ nAekTpovIKO XApTN

- Mapouciaon sikévag Video TV

- Mapouaciaon otoxwv ARPA-AIS

- Alaxeipion dedouévwv AML Kal TTapouadiacn Toug
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2Upowva pe avakoivwon tng etaipeiag SAINSEL [15], péxpl 1o kKalokaipl Tou 2011 mTavw
amd Tpidvta cuotiuata WECDIS CONAM NAV/C2 cixav eykaraoTabei oe mTAoia Tou loTravikou
MN. 10 oxAua 21, atreikovietar 10 ouotnua WECDIS eykareoTnuévo oOTn yéQupa Tng
veOTEUKTNG lotravikng Ppeydrag Kateubuvopevwy BAnudtwy F-103.

EmmpooBeta n etaipeia Sainsel yia va KaAUWel TIG €TTIXEIPNOIAKEG avAYKES Tou loTTavikou
MN, avémTuge 10 ouoTnua pe kKupia kovadha WECDIS TNCWECDIS NAV/C2 yia xpAon otré
Y/B, pe mapdAAnAn xprion Tou emmavaAnTtn Mini WECDIS AX-10S 1o otroio gykaBioTtatal ot
vépupa Tou Y/B oTav TTAEEl oTNnV €TIQAVEIQ.

210 OXAMa 22, Tapoucidlovral avTtioToixa Ta cuoTtiuata WECDIS kar Mini WECDIS
eykareaotnuéva oe lotraviko Y/B S-73 “SPS MISTRAL”.

- S

a. Kupia Kovadha WECDIS B. EmavaAiqTtng Mini WECDIS o1n Mégupa
IXHMA 22. >0otnua WECDIS ot Y/B latravikou NN

20otnua WECDIS IMaAAikoU MNMoAgpikoU NauTikou

To FaAAIkd T1.N. To 1999, amogdaioe va €€oTTAioel TIG Jovadeg Tou pe cuoTthuata WECDIS
Kal JeTa@ atmo diepyacieg épeuvag, KatéAnée Tov lavoudpio 2003 otnv TpounRBeia Twv cuoTnud-
Twv WECDIS a6 tnv etaipeiac SODENA o€ ouvepyaoia pe Tnv EADS.

To ouoTnpa TTou avETTTUgav ol avwTEpw etaipeieg ovoudletal SENIN (Systeme d’Exploitation
Naval des Informations Nautiques). Apxikd amraitinke éva £€rog (2003-2004) yia Tnv €MKUPWON
TOU AOYIOMIKOU Kal T dnioupyia Twv CUCTARGTWY TTPOCOUOIWONG KAl 0T CUVEXEID dUO £Tn
(2004-2006) yia TNV eykaTdoTaon TWV TTPWTWY CUCTNUATWY O€ HOVADEG.

To SODENA GECDIS-WECDIS (SENIN) éxel eykataotaBei o€ 117 povadeg tou FaAAikou N
(Movadeg Emaveiag kar Y/B) kai éxel emmiAeyei amod GAAeg xwpeg, OTTwG atrd To MOoAguIKS
NauTikd TnG ZIykaTroupng, TIg duvauelg AKToQUAAKAG TNG Ivdovnaoiag, Aaviag kal loAavdiag [28].
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To ouotnua SODENA GECDIS aTtroteAei éva e€OkoAo oTnv xpRon ouotnua, 6trou
OAOKANPpWVOVTAl KAl TUYXAVOUV €TTEEEPYATIOG KPIOINEG TTANPOPOpPIEG OTTWG TT.X. HAeKTpOVIKOI
XapTeg, eikéva video P/E, dedouéva kaipou kal dedopéva sonar.

O1 kup16TEPEG AciToupyieg/duvaTdTnTeg Tou cuoThpaTtog GECDIS gival ol akéAoubeg [9]:

- Ameikévion kai diaxeipion nAektpovikwy xaptwv: ENC, ARCS, DNC, BSB

- YmépBeon eikévag P/E, xdpn otnv dokipacupévn Alon SODENA - NetRadar tou
emMTPETEN TNV EUKOAN oUvdeon ue 6Aa Ta P/E

- ATmekévion P/E

- Atreikévion oToixeiwv TTndaAiou

- Atreikovion péxpr 100 oToixeiwv otdxou ARPA

- Epo@dvion otoixeiwv AlS kai oUvtnén otdxwv

- Epodavion otoixeiwv WAIS

- zxediaon emixeipriocwv SAR

- Zroixeia NAVTEX

2710 oXnNua 23, TTapoucIAgeTal N eikéva atrd Tnv 0846vn Tou cuoTtuatog SENIN.
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XIXHMA 23. Eikova 0OB86vng uctAparog SENIN [28]

To ovotnua SODENA GECDIS-WECDIS Bacifetal oto ouotnua ECDIS 1ng etaipeiag
SODENA, tou 10 ovépaoe SODENA GECDIS. Zmnv oucia 10 cuotnua SODENA GECDIS
evioxuonke pe Emmpdobeta ZTpatiwTika Mewyxwpikd Aedopéva - AML TTou TTapéxouy TIG KATwo!
ETTIXEIPNOIOKES duUvATOTNTEG [9]:

- ZToIXEia ZTpaTnyIKou TTAaigiou

- ApopoAdyia, TTepioxég kai Opia: Napkotrédia, Media BoAng, MeploxEg AGKATEWV

- Aldgopeg ZTpaTIWTIKEG TTANpo@opicg: Tepioxés ‘Epeuvag Aildowong, OpioBETnon
Mepioxwv AtrokAeloTIKAG OIKovouIKAG Zwvng, Y@AAOKpNTTIdaG KATT

-  Emagéc NapkotroAépou MCM

- TMepiBdArov NapkoBnpiag

- TIAnpogopieg xapaktnpioTIKwv BaAdooiag pdalag kol B0puBog TTEPIBAAAOVTOG Yia
AvVOUTTOBPUXIOKEG ETTIXEIPNOEIG: BEPUOKPATia, alaTdTnTa.

- MeTtewpoAoyikr KAIpaToAoyia

- Mopgohoyia BaAdooiou BuBou: BabupeTpia kal avaAuon iIZnudaTwy

270 oxAua 24, Tapoucidlovtal XapakTnpIoTIKA ETiTpdoBeTa Z1patiwTiKd Mewxwpikd Acdo-
péva (EZTA)-AML trou Xpnoipotrolouvtal atmdé o SODENA GECDIS-WECDIS (SENIN).
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IXHMA 24. Atreikévion EmimmpocBetwy ZTpaTiwTIKWy Mewyxwpikwv Aedopévwv-AML
oe zuotnua SODENA GECDIS-WECDIS [9]

20otnua WECDIS lMeppuavikoU NMoAgpikoU NauTtikoU

To lMNepupavikd M.N. 1o 2004, oto €1AcI0 OUVEDPIO NauTIAiag Twy xwpwv peAwyv Tou NATO,
TTAPOUCIACE TNV OIKOVOUIKOTEPN AUCN 600V apopd Tov €COTTAIOUO TwV HOVAdWYV ETTIPAVEIAG PE
ouotiuata WECDIS. OuclaoTikd o ekrpdowTrog Tou MeppavikoU NN TTapouciace Tnv ekdoxn
va yivetal xprion Aoyiopikou commercial off-the-self (COTS) ECDIS (etaipeiag SEVENC’S) o¢
KOVOOAEG OTPATIWTIKWY TTpodiaypagwy TTou diacuvdéovtal ge P/E NauTiAiag, cuotnua AlS, kai
£€xouv Tn duvatoTnTa TTapoucioong otoXwv ARPA, diaxeipiong dedopévwv AML Mepuavikou NN
Kl TTapouaiacn Toug oTNV KOVOOAQ KATT.

A6 10 €10G 2008 KaI OTO TTAQICIO TTAPAYWYNSG VEWVY PovAdwyv emTipaveiag Tou Meppavikou
NN, oTig kopPéteg TUTTOU K 130, eykaraoTddnkav cuoTtripata Integrated Bridge and Navigation
System 1n¢ etaipeiag Raytheon Anschutz pe v ovopacia Integrated Navigation SYNAPSIS
Bridge Control. To ev Adyw cuoTtnua AapBdvel dedouéva armmd toug aiodntrpes (Anschitz gyro
compass, Marine Inertial Navigation System, echo sounder, speed log, P(Y) GPS and weather
sensors) Kal atroTeAei cuvduacud e€ottAiopol COTS kal eEOTTAICUOU GTPATIWTIKWY TTPOdIAYPa-
Qwv. 210 oxAua 25 ameikovifovtal Ta emipépoug ocuoTAuara Tou SYNAPSIS Intelligent Bridge
Control [18].

To ovuotnua Tou MeppavikoU MN xpnoipotroiei To ECDIS SYNAPSIS 1ng idiag eTaipgiag 1o
otroio TANnpei oAeg TiIg TTpodiaypagég Tou IHO/IMO yia Toug nAekTpovikoUug xapteg ENC kai
ARCS.

OL Baotkég Asttoupyieg tou ECDIS SYNAPSIS sivat ot akdAouBeg [19] :

- ZXedlaouog kai TTapakoAouBnaon dpopoAoyiou

- Autouartn Asitoupyia axedlacuou

- OAoKAApWON PETEWPOAOYIKWV XOPTWV

- HAekTpovikni evnuépwaon Twyv H/N xaptwv

- AlakopioTAg (server) H/N xapTtwv

http://nausivios.snd.edu.gr/nausivios
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- Autoparn gmAoyi H/N xaptwv TAoriynong (ENC kar ARCS H/N xdpTeg) oxeTifouevn JE TN
B€an Tou TTAOIOU

- Epoavion mAnpogopiwv P/E (Z16x01 ARPA)

- Epodavion otéxwv AIS

- Evowpdrwon unvupdtwy NAVTEX

- Epoavion otoixeiwv kaipoU kal TTpéRAEWNS KaIpIKWY CuvBnKwv

- Evowpdtwon gikévag P/E NauTiAiog

- Epoavion otoixeiwv maAippolag

Set of Navigation Sensors Steering Control X-/and S-Band Scanner
" - 3| e Ship's
geooBE] -J v BB
. Interfaces
1 1 1 1] I

MFS

§ Data Distribution R e et
. Management = g

] 3 ‘ Managem ent

Alert Management Conning Alarm Panel

MFS

MFS MFS
IXHMA 25. >0otnua SYNAPSIS IBS M'epuavikou NN [18]

210 oxAua 26, arreikoviCetal n kovooha ECDIS SYNAPSIS tou €xel eykataoTaBei og mmAoia
eme@aveiag Tou MeppavikoU NN (KopRéteg K-130, O/ TUtTou F 124, O/ 100U F 125) evy OTO
oxAua 27 atreikovideTal peTewpoloyikdg Xdptns oe ouotnua ECDIS SYNAPSIS.

2XHMA 26. Kovadha ECDIS SYNAPSIS Tou Nepuavikou NN [18]
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IXHMA 27. Metewpoloyikog Xaptng oe ECDIS SYNAPSIS tou Neppavikou NN [18]

MINAKAZ 3. BAZIKA XAPAKTHPIZTIKA XY2THMATQN WECDIS AIA©OPQN XQPQN

2YZTHMA WECDIS AMEPIKANIKOY MOAEMIKOY NAYTIKOY — US NAVY

MpwTtn epappoyn ot MAoia : 2003

Mpodiaypagég ZuoTAparog HN Xaptwyv : ECDIS-N

Eid7 HN Xaptwv kai Bdogig Aedopévwy : NIMA,VPF,DNC,TOD,LWD,AML

1 KaraokeudoTpia Etaipegia Zuotiparog : NORTHOP GRUMMAN SPERRY MARINE

" | E€omrhiopég ETaipeiag : VMS kai SCIBS

20voAo MAoiwv Mou ®épouv To ZuoTnua : 150

Emixeipnoiakég Asitoupyieg : Z1oixeia VMS-ARPA-SCS. YépBeon eikdvag RADAR. Xuvduaouég
Xaptwv. MNapouciaon Topéwv OmmAwY. AcTpovouikoi YTrohoyiopoi (AvatoAry/Adon HAiou). Zx£dia
Epeuvng oe Emixeiproeig Epeuvag Aidowong. EvIommopog o@aApdTwy aiodntipwv. ATreikévion
pnvupdaTwy NAVTEX. Zuoxénion Z1oxwv.TakTikA eoxdapa 4W. Kivntd AcuAa Y/B. Atreikévion
OTOIXEIWV TTONIPPOIAG.

XYITHMA WECDIS BPETANIKOY MOAEMIKOY NAYTIKOY — UK ROYAL NAVY

MpwTtn epappoyn ot MAoia : 2004

Mpodiaypagég TuotAparog HN Xaptwyv : ECPINS-M,ECPINS-W,ECPINS-W SUB

Eid7 HN Xaptwv kai Bdoeig Aedopévwy : UKHO AVCS,UKHO ARCS,UKHO AML
KaraokeudoTpia ETaipeia ZuotAparog : KELVIN HUGHES - OFFSHORE SYSTEMS LTD.

2 ESomrAiopég Etaipeiag : NAVIGATIONAL & TACTICAL DISPLAY WECDIS ECPINS W/SUB

" | ZdvoAo MAoiwv Nou ®épouv 1o ZUoTnUa : 91

Emixeipnoiakég Asitoupyieg : YépBeon eikdvag RADAR. Yuvduaopdg Xaptwv. Kivntd AcuAa
Y/B. Atreikévion ZTpatiwTiKWV TTepIoXwv. NMAoriynon o€ MNoAikég TreploxEg. AtelkOvion pop@oloyiag

BuBou kai TTAoNynon utré TNV EMQAVEIA PJE UTTOAOYIOUO OTiyHATOS Kal @aAuaTwy Pool of Errors
(POE).

ZYZTHMA WECDIS IZMNANIKOY MOAEMIKOY NAYTIKOY — ARMADA ESPANOLA
MpwTtn epappoyn ot MAoia : 2001

3 Mpodiaypagég ZuoTparog HN Xaptwyv : NATO STANAG 4564

" | EidQ HN XapTtwv kai Baoeig Aedopévwy : ENC S-57,DNC,VPF,NIMA,ARCS UKHO, BSB,
NOOA, AML

KaraokeudoTpia Etaipeia ZuotAuarog : SAINSEL NAVAL SYSTEMS
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ESotrAiopég Etaupeiag : CONAM NAV/C2 TNC WECDIS NAV/C2 & AX-10S

20voAo MAoiwv Mou Pépouv To ZUoTnua : 30

Emixeipnolakég Asitoupyieg : 2uvduaopdg Xaptwy S-57, VPF, BSB ) ARCS. Avavéwaon
XOPTOYPOAPIKAG Baong dedopévwv. Eupdavion TTepIypa@IKwV XapakTnpIoTIKWY (attributes)
avTikelyévwy ENC. 1816TnTa utrotuTrwong Man Overboard. YépBeon eikdovag RADAR. Atreikévion
VIDEO TV. lMNapouaiacon & etmmAoyn dedopévwv AML.

ZYZTHMA WECDIS T'AAAIKOY NMOAEMIKOY NAYTIKOY — MARINE NATIONALE

MpwTtn epappoyn ot MAoia : 2003

Mpodiaypagég TuoTAparog HN Xaptwyv : SENIN

Eidq4 HN Xaptwv ka1 Baoeig Aedopévwy : ENC S-57,ARCS UKHO,DNC,CHARTWORLD,BSB
NOOA CMAP,AML

4 KaraokevdoTpia Etaipgia Zuotipartog : SODENA

" | ESomAiopog Etaipeiag : GECDIS WECDIS

Z0volo MAoiwv MNMou Pépouv 1o T0oTNUA : 117

Emixeipnoiakég Asitoupyieg : YépBeon eikévag RADAR. Atreikovion VIDEO TV. MNapouaiaon &
etmAoyn dedopévwv AML. 2xédia Epeuvng oe Emixeiprioeig Epeuvag Aidicwaong. Napouaioon
21oxwv UAIS & WAIS. Amreikévion Mnvupdtwy NAVTEX kal MeTewpoAoyikwy XapTwy. ATrelkévion
pop@oAoyiag BuBou.

2YZTHMA WECDIS TEPMANIKOY NMOAEMIKOY NAYTIKOY - DEUTSCHE MARINE

MpwTtn epappoyn oe MAoia : 2008

Mpodiaypagég TuoTAparog HN Xaptwyv : SYNAPSIS

Eid7 HN Xaptwv kai Bdoeig Aedopévwy : C-MAP,ENC,C-MAP PROFESSIONAL,S 57/S 63 1.1,
ENCRYPTED ENC,DNC,ARCS,AML

Karaokeudotpia Etaipgia Zuothpartog : KELVIN HUGHES - RAYTHEON ANSCHUTZ
ESomAiopég ETaipeiag : SYNAPSIS IBS kai WECDIS

Xovolo MAoiwv Mou Pépouv To TOoTHUA : 12

Emixeipnoiakég Asitoupyieg : YépBeon eikovag RADAR, Atreikévion Mnvupdtwy NAVTEX kai
MeTtewpoAoyikwv Xaptwv, Atreikovion Mnvupdtwy NAVTEX, Atreikdvion oToixgiwv TaAippolag.
Kataypagn kai eaywyr) OToIXEiwV TTAOU CUPQWVWG Kavoviouwy IMO.

2Tov lNivaka 3 mapoucidlovral CUVOTITIKG Ta BACIKA XOPAKTNPIOTIKA EVOEIKTIKWY CUCTNHATWYV
WECDIS dia@épwv Xwpwyv. AlQmmoTWvouuE 6Tl 0TO TTAQICIO OUOIOPOPQIag Kal GUMTTIEONG TOU
AEITOUPYIKOU KAl ETTIXEIPNCIAKOU KOOTOUG, KABE XWpa eTTIAEYEl KAl UIOBETEN 18ioU TUTTOU CUCTHUA
WECDIS 110U gykaBioTatal og 6Aoug Toug TUTTOUG TWV lMoAegpikwv MAoiwv tTou d108€Tel (TT.X.
O/M-TMNK-Y/B-K/® K.A.TT.), KABIOTWVTOG TAUTOXPOVA KOl OIKOVOMIKOTEPN Tn TEXVIKA TOUG
uTTOOTHPIEN.

KOZTOZ ANOKTHZHX, ETKATAXZTAZHXZ
KAI XPHZHZ £Y2ZTHMATQN WECDIS

AVOAUTIKA OTOIXEIO KOOTOUG TWV OTPATIWTIKWY cuoTnuatwy WECDIS ¢ diatiBevtal otn BiBAI-
oypagia. >uykekpiyéva diagaiveral 61 0 ouvduaoudg TTANBWPAG CUCTNPATWY ATTO TOUG KATA-
OKEUOOTEG Kal N duvaTtdTNTa €TTIAOYWY EEOTTAICHOU EUTTOPIKWY TTpodiaypagwy commercial off-
the-shelf, cuptméCel To kKbOTOG.

Mia olkovopuikr €TmIAoy atroTeAei To TTapddelyua tou MepuavikoU NN tTou ocuvduddel Aoyioui-
K6 TToAITIKoU TUTToU (eTaipeiag SEVENC’S) pe uAiké hardware COTS kal KOVGOAEG OTPATIWTIKWY
TTPOJIaYPAPWY TTOU KATAOKEUAZovTal aTTd Ta oTEAEXN Tou epuavikou MNM.N. To kdéoTog dlaouv-
0E0oNG TOU HE ETMPEPOUG CUCTANAOTA eAaxioToTrolgiTal, Adyw OTI UAOTTOIEITAI OTTd TIG UTTNPETIEG
Tou Mepuavikou MMN.
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‘Etepo TTapddeiypa atroteAei To Apgpikavikd M.N 1Tou OpIoe TIG TTPOdIAYPAPES TOU AOYIOHIKOU
ECDIS-N Baoel Tou otoiou n etaipeia Sperry Marine kataokeuaoce 1o AoyiOuIkO Voyage
Management System (VMS). Z1n ouvéxeia 10 Apepikavikod TN, oto TAQicio opolopopgiag Twv
OUOTNPATWY KAl CUPTTIEONG TOU KOOTOUG, EYKATEOTNOE OTA TTOAEUIKG TOU TTAOIO OAOKANpwUéva
ouoTAuaTa Scalable Integrated Bridge Systems (SCIBS) 1n¢ idlag eTaipeiag g€ ouvOuaouo HE To
Aoyiopiké VMS.

H kataokeudoTpia etaipgia Sperry Marine o1i¢ 7 AuyouoTtou 2013 avakoivwaoe, 6TI To KOOTOG
eykaraoTaong Twv cuoTnudtwy Scalable Integrated Bridge Systems (SCIBS) ouvduddeTal pe 10
KOOTOG eyKaTAOoTAONG TOU Aoyiopikou Voyage Management System kai dia@opoTrolgital avaAo-
YO HE TO péyeBOG TNG TTapayyeAiag Kal Ta eTTINEPOUS TURPaTa Tou SCIBS tTou eykabioTavTtal KaBe
opd &iTe OTO TTAQICIO EKOUYXPOVIOHOU TwV TTOAEUIKWY TTAoiwV Tou Auepikavikou NN, €ite oTo
TTAQiCI0 VEWV VOUTTNYACEWV.

EvOeikTIKG n eTaipeia avépepe, 0TI TO GUVOAIKO KOOTOG €KaTd adeiwv Tou Aoyiopikou VMS
ouvduaopévo pe 1o SCIBS kupdvenke ota 3.000.000$ kar dwprénke amd Northrop Grumman
Corporation otnv Naoutikr] Akadnuia Twv H.IT.A yia ekmaideuon Ttwv NauTikwv Aokigwv
(midshipmen) [24]. EmiTTAéov o€ avagopd yia Tnv eykataoTaon oekaégl (16) ouotnudaTtwy SCIBS
o¢ avTtioToixa TTAoia Tou Apepikavikou NN (Katadpopikd, AepottAavo@dpa Kal TTAoia Ap@iBiwv
OuUVAPEWYV) dIATUTTWVETAI OTI TO OUVOAIKO KOOTOG KUpAvOnke ota 3.700.000$ [25], vy o GAAn
avakoivwon ava@épetal OTI N eykaTdoTaon Tou TTakéTou £€oTTAIoCUOU Integrated Bridge System
o¢ ouvouaouo pe VMS oe tpia (3) Apepikavikd TToAepikd TTAoia guided-missile cruisers (CG)
ouVoAIKG kOaTIoe 2.720.0008%.

H axkpiBdTepn emAoyn atroteAei Tou BpetavikoU MoAgupikou NauTikoU (UK Royal Navy) tmou
o710 TTAQiolo TNG avaBaBuIoNng Twv TTOAEUIKWY Tou TTAOIWY, avéBeoe o€ CUUTTPAEN TWV ETAIPEIWV
Kelvin Hughes, Lockheed Martin (uttootipién), Offshore Systems Ltd (Aoyiouiké) kai Babcok
Design and Technology (eykardoTtaon) va kataokeudoouv 1o Bpetaviké ocuotnua WECDIS. 210
TTOKETO TTPOMNBEI0G TOu £v Adyw CUCTAMATOG TTEPIAaPBAvVOTAY Kal N UTTOOTAPIEN TOU yia TPIAVTA
XPovia. To ouvoAikG k6oTog Kupdvenke ota 29.000.000 £ (Tiuég étoug 2004), €K Twv OTTOIWV
10.000.000 £ yia Tnv ayopd cuotnudatwv WECDIS kai 19.000.000 £ yia Tnv uttooTAPIEN TOUG
(in-service life) yia 30 xpovia.

ApXIKG To cUPBOAaIo TTPOEPRAETTE TNV eyKaTAOTACN 48 CUCTNPATWY OTIG KUPIEG UOVADEG TOU
Bpetavikou TMoAepikou NautikoU, 6TTwg 1o agpotmAavo@opa Invincible class, 6Aa ta Y/B, ®/I
TUTTou 23 kai Royal Fleet Auxiliary tankers (IM/®). To mpwTo cuoTnua gykataoTadnke oe O/
Type 23 ota péoa 2004, evw 10 TTPOYpaPua eykatdotaong cuoTnuatwy WECDIS og TToAEpIKG
mAoia Tou Bpetavikou NauTikoU €1TekTdONnKe, ue emmTTAéov KdoTog TrEpiTTou 10.000.000 £, o€
mAoia NapkoTtroAéuou, atroBaTikd TTAoia Kal TTAoia epsuvwv [8].

ACiCel va avagepBei 0TI aTo OUVOAIKO KOGTOG eykaTdoTaong auotnudtwy WECDIS o€ TToAgpI-
K& tTAoia Tou Bpetavikou NauTikou dev TrepIAapBavaTav T0 KOOTOG ayopds Twv adeiwy Xprong
NAEKTPOVIKWYV XapTWV, AOyw Tou OTI TA avWTEPW CUCTAMATA XPNOIMOTTOIOUV Ta WNn@IoKA nAEK-
TPOVIKA TTPoIdVTa TNG YOpoypaPIKAg YTnpeaiag Tou Bpetavikod NauTikou-UKHO.

Map’ autd n eykardotaon Twv cuoTnudtwv WECDIS og véeg povadeg Tou BpetavikoU MoAe-
MikoU NauTikou (UK Royal Navy) avTigeTwmos KaBuoTepAoElg Kal uTTepRAoeIg KOOTOUG. ZUUPW-
va Je avagopd Tou YTroupyouU Tng BpetavikAg kuBépvnang Philip Dunne oTi¢ 7 Maiou 2014 [11],
n KabuoTtepnuévn eykatdoTaon kal oAokAfpwon Twv cuotnudtwv WECDIS ota véou TUTTOU
AvTitopmAikd Type 45, 8a kooTioel Trepitou GBP 5.600.000£ fy (USD 9.400.000), kupiwg Adyw
aoupBartdtnTag Tou Aoyiouikou ECPINS-W Sub (1Tou oxedidoTnke yia xprion oc YToBpuxia) Pe
10 hardware integrated bridge system (IBS) architecture Tou T1. NMAoiou. ZxedialeTal oI Epyaadieg
EYKATAOTAONG Va EeKIVIiOOUV OTIG apxEG Tou 2016, déka Xpodvia YETA TNV KABEAKUGT TOU TTPWTOU
AvTtitoptAikou HMS Daring - Type 45.
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2YNOWH - 2XOAIA - ZYMIMNEPAZMATA

Ta ouotiuata WECDIS péow Twv oUyXpovwy ETTIXEIPNCIAKWY dUVATOTATWY Kal AEITOUPYIWV
TOUG, €xouv uloBeTnBei atd didpopeg xwpes PMEAN kal un Tou NATO oTo TTAdicio uttoaThPIENG
Twv NauTikwv ETixeiphoewv. I01aITEPO XapaKTNPEIOTIKO TOUG ATTOTEAEI N IKAVOTNTA TOUG VA APO-
MOIWVOUV Kal va eKPETAAAEUOVTAI WN@IOKA yewxwpikd dedopéva (Digital Geospatial Data)
yvwoTd wg “‘EmmpooBeta ZTpamiwTIKA Mewxwpikd Asdopéva” ) “EmmmpooBeta ZTpatiwTIKG
Emo6éuara” (Additional Military Layers-AML).

Ta EmmpooBeta Z1pamiwTika Mewxwpikd Asdopéva (Additional Military Layers-AML) xpnoi-
poTroloUvTal atd dIaPOPETIKOUG TUTTOUG MoAgpikwy MAoiwv (Ppeyatwy, YtoBpuxiwyv, Napka-
MNEUTIKWYV, K.A.TT.) yia TNV KAAUWN Twv €I0IKWV ETTIXEIPNOIOKWY TOUG ATTAITACEWY TToU KaBopi-
Covtal g EBvIKO etTiredo. K&Be kpdTOg TTpoypapuaTifel TNV TTapaywyn wneIakwy apxeiwv Ye Ta
avTtioToixa Additional Military Layers 1mou mrpocapudlovral oto ekdoTote ouotnua WECDIS. H
oupBoAl Twv cuoTnudtwv WECDIS otnv exktéAeon NauTikwv EmixeipAoewyv €ykeital kal oTnv
TTAPEXOUEVN dUVATOTNTA OTOV XPNOTN va ETTIAEYEl KAl va TTAPOUCIACEl TTANPOPOPIEG aTTO TNV
oecauevn (pool of data) dedopévwv AML.

Ta cuoTtApata WECDIS ocuvdpduouv 1o TpoowTTikd Mepupag Twv MoAspikwy MAoiwy va:

- Katavonoe/ExTiuioel dueaa Tn VAUTIAIOKR KOl TAKTIKI) KATAOTAGCT ETTIPAVEING — UTTOETTIPA-
VEIOG,

- AvaBaBuicel TToI0TIKA TV 0pB6TNTA TWV ATTOPACEWY TTOU AQUPBAVEL,

-  EmoTtedoel xpovikd Tn diadikacia Ayng amméeaong,

- YTooTnpigel atToTEAETUATIKOTEPO TN SlaXEIPIoN TWV OTTAIKWY CUCTNUATWY Kal Twv a100n-
TAPwWV Tou lMoAeguikou MAoiou.

2710 TrAQigio Tng Trapouaiaong Twv auoTnuaTtwy WECDIS e€eTdoTnke Kal To KOOTOG ATTOKTN-
ong egommAiopou WECDIS. O cuvduaouég TTANBwpag cuoTNUATWY atmd TOUG KATAOKEUAOTEG Kal
n ouvarétnta emAoywv €EOTTAICUOU euTTOopIKWY  TTpodiaypagwy commercial off-the-shelf
OUMTTIECEI TO KOOTOG Kal TTPOCPEPEI TTOAAATTAEG £TTIAOYEG.

Ta cuoTtAuata WECDIS tou eykabBiotavral ota MoAguikd MAoia trpétrel va gival Tou 16iou
TUTTOU, €101 WOTE va dlac@aAifeTal n uwnAou emmirédou AlaAsiToupyikoTnTa (interoperability) kai
n avraAAayr] dedopévwyv PeTaEU TWV TTOAEUIKWY TTAOIwV Kal Twv EmTeAgiwy, 1600 KaTd TNV
oxediaon Aoknoswv/MpayuaTikwyv ETixeipAocwyv, 600 Kal Katé TNV eKTEAEOH Toug. EmiTTAéov pe
TNV uI0B€Tnon 16iou TUTTOU cuoTAuatog WECDIS, Trapéxetal Koivr] eKTTAIOEUC OTOUG XEIPIOTEG
o€ KGBe TOTTO MOAgpikoU MAoiou kal kaBioTaTal OIKOVOUIKATEPN N TEXVIKI UTTOOTHPIEN Toug. Mia
OUP@QEPOUCA OIKOVOUOTEXVIKA AUon atroTeAei n mmpounRBeia piag eviaiag TTAATQOPPAS BACIKAG
dlapopewaong (standard configuration), Tou Ba IKAvVOTTOIEI KATAPXNAV TIG KOIVEG ETTIXEIPNOIAKEG
aTraITAOEIG OAWY TwV TUTTWV TwV MMoAgpikwy MAociwv kal Ba duvaral va avaTtTuxBei PeAAOVTIKA
ME €CEIBIKEUPEVEG EQAPUOYEG TTOU Ba KOAUTITOUV €CEIBIKEUUEVEG ETTIXEIPNOIAKEG ATTAITHOEIG, aVa-
Aoya ue TV AtToOTOAR Kal ToV TUTTO, TOU £KAOTOTE MoAguIKoU MAoiou.
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