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Abstract

The E a r tsurfaceis coveredwith 72% water. This fact alone emphasizeshe
importanceof improvingmaritimesituationalawarenesgheability to recognizeevents,
circumstancesandactivitieswithin, and affectingthe maritime environmentwhich is
nowadaysof paramountmportanceor safetyandsecurity.ln orderto achievethetask
of 'Maritime Surveillance'or simply marine object detection,we needa structured
approachthat combines different study areas. This approachhas been applied
for achievirg this studybasedon combining satellite imaginary and cartographic
method<esidesnaritimedetectionmethods.

The free, full and opendatapolicy of the E U 6Copernicusprogrammehas greatly
increasedhe amountof remotelysensedlataaccessibleéo both operationabndstudy
activities. Therefore,this study focuseson the useof C o p e r nSewtinetl daslar
sakllite astheroutinedataacquisitionof Sentinell hasmadeit possibleto investigate
andanalyzehelongtimeseriesmanymonthsto morethanoneyear.Thus,theSentinel
1 datahasbeencombinedto the ship selfreportingdata(AlS) which is consideed as
the coreof building everyport shipmovement'slatabase.

Applying thesemethodshasgiven newinsightsinto humanactivitiesat sea.However,
in orderto getaninsightinto the presencenddistributionof both reportingandnon
reportingshiptraffic, acombinationof Sentinell imagesandthe shipreportingdatais
neededThese nofreporting ships includesmallshipsandmayalsoincludelargeships
of which, for somereasonno AIS reportsare received(i.e., blackoutproblem).The
combinatiorof theSentinell imagesandtheshipreportingdataformsausefultool that
hasbeenappliedin this work to detectandemphasizeéhe Unknownships.

Index Term8& maritime surveillance, ship detection, Sentihedaily port database,

Synthetic Aperturé&kadar, Automatic, Identification System, Complex logical work.

Page| 2



Table of Contents

Abstract

1. Introduction

2. Study Area

2.2 City of study view

2.3 Tartous port

3.1.1 Port Database

3.1.2 Satellite data.

4. The Results

4.1 Overview

2

6

8

2.1 Country general view 8
9

10

2.3.1 General backgrauwd 10
2.3.2 The port infrastructure 12
3. Research Methodology: 15
3.1 Methods fa data collection & preparation 15
15

20

3.2. Methods of data analysis and interpretation 27
3.2.1 Creating the port map 27
3.2.2 Extracting and Analyzing the positions of the detected ships 32
45

45

4.2 The final map design 45
4.2 Ship detection and the correlation result 47
4.2.1 Ship traffic in the vicinity of Tartous port 47
4.2.2 Ships inside the port 51
4.3 Final data Visualization 53
5. Conclusion & Summary 58
59

Bibliography

Page| 3



List of Figures

Figure 1: Map of Syria showing the borde¢Austrian Federal Ministry, 2015).....8

Figure 2:Governorate Tartus Map, Syrighaleb Faour A. F., 2010)............ Error!
Bookmark not defined.

Figure 3:Satellite image of Tartous POrL............coooiiiiiiiimmmr e 11

Figure 4:Map Map of Tartous port showing the infrastructure, based on a raster map

(POrtS iN SYFiA, 2012).....cuueeiiiiiiiie e e e ceeerse s e e e e e e e e e e e eees e e e e e e e e e e eeeeeeeennnnn 12
Figure 5:Picture showing part of the electric winches serving Mole.(A)............ 13
Figure 6:The large concrete CONtaINEr ZONE............uvuuiiiieiieeeeiririieee e e e e eeeeens 14
Figure 7: A picture showing the discharging of RORO ship..........cccccoeiiiiiieennns 14
Figure 8:Flowchart of the research methodolagy.............ccovvvviiiiieeeeiiiiiieeeiiind 15
Figure 9: world Maritime ZONES...........oovuuuiiiiuiiimreeeeeese e eeeeaaa s 16
Figure 10: AIS working prinCiples........coooiiiiiiiieeeeee e 18
Figure 11: Marine traffic website, FINIKIA SHIP obtained informatian............. 19
Figure 12: Copernicus Open AcCess HUbD.............ciiiiiiiiieecccieee e 20
Figure 13:A SAR system from a satellite (The STRKWP MODE)....................... 22
Figure 14: Sentinel radar VISION,............uuiiiiiiie e e e ceeeiicciee e e eree e e e e e 23
Figure 15: Sentin€l 'S MOAES.........cooiiiiiiiiiiieceee e e 24
Figure 16: lllustration of remote sensing (Active & Passive system)................ 25
Figure 17: SentineP satellite image............ocooiiiiiiiimee e 26
Figure 18: Sentinel satellite image............ccoooiiiiiiiimee e 26
Figure 19: The Steps of creating the port Map.........ccccccevveeiiiieece s 28
Figure 20: GeoreferenCing PrOCESS........ccueeieiiiiiei e 29
Figure 21 : Example about the difference between Vector and Raster.data....30
Figure 22: Final designed map for Tartous Part...........cccuvvveeiimemrieeviiiienieeeeeeee 30
Figure 23: illustration of the PorL...........cccciiiiiiiieee e 31

Figure 24:

Figure 25:
Figure 26:
Figure 27:

the sat

Figure 28:
Figure 29:
Figure 30:
Figure 31.:

Figure 32:

Figure 33

Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:

........................................................................................................... 33
The provided satellite images accordintpe specific area and period34
the acquired image displayed "upside down'.............cc.oevvvieemeeeennn. 35

EIlItE IMAGE..... . eeeieiei et e e eee e e e e e e e e e e e e e e e e e e raaaaaees 36
The determined criteria for applying the ship detection algorithm....37
The detected targets (ships) within the area selected..................... 37
Attributes of the detected targets...........ooovvvviiiiie s 38

........................................................................................................... 39
Steps afonverting the satellite excel data into shapefile.................. 40
Selection Dy 10CAtIQN............uuiiiiiiiiiiieeei e 41
Ship statue identification..............ccvvveeiiieeeriiiiiiiieeeeeeeeeee e 42
Ships detected within a specific day 2018/01/24.................ccvveeen... 43
Part of the used grid style in the resulted.map............ccoovvvvieeeeeeen 45
The final MapP......oooo s 46

The graph of Number of ships detected per month with classificatid8.

Page| 4

process of downloading satellite images using Copernicus Open Access

Applying orbit files on the subsisted images for enhancing the accuracy of

The arranged and accumulated data of the port movements in the Excel


file:///C:/Users/CEC/Desktop/Contents.docx%23_Toc8596216
file:///C:/Users/CEC/Desktop/Contents.docx%23_Toc8596220

Figure 40: bar chart of percentage of identified ships per manth.....................49

Figure 41: Pie charts of t.he..s.hi.p049
Figure 42: Pie chart of Unknown shipercentage for 2018............cccccceeiiiiieaneen. 50
Figure 43:ships to berths ratio per month in 2Q18..............ovviiiiieeeiiiiiiiiieieeeee, 52
Figure 44:Marine traffic in AUQUST..........oooiiiiiiiiiii e 54
Figure 45:Marine traffic in September...........oooice e 55
Figure 46:Marine traffic in November............ccoo i 56
Figure 47:Marine traffic in December...........oooiviiiiiiiiie e 57
List of Tables
Table 1. Port ship movements report for 02/01/2@DBIrCE:..........cevviiviiiieeeiiiiiiiieeeeeenns 17
Table 2: The port berths database. ... 32
Table 3:Number of ships detected per month with classification........................oo.... 47

Page|5

perce


file:///C:/Users/CEC/Desktop/Contents.docx%23_Toc8596226
file:///C:/Users/CEC/Desktop/Contents.docx%23_Toc8596227
file:///C:/Users/CEC/Desktop/Contents.docx%23_Toc8596228
file:///C:/Users/CEC/Desktop/Contents.docx%23_Toc8596229
file:///C:/Users/CEC/Desktop/Contents.docx%23_Toc8596230

1. Introduction

Today maritime transportation represents 90% of global trade volume. The safety and
security challenges are therefore of high precedence at the internationéMiehelle

Vespe et al., 2012According to the International Convention for the Safety & bit

Sea (SOLAS, rA# shipd o& (B00)qgross 1o8nage and upwards engaged
on international voyages and cargo ships of (500) gross tonnage and upwards not
engaged on international voyages and passenger ships irrespective of size shatl be fitte
with an automatic identification system (AISJIMO (International Maritime
Organization), 2001)This regulation means that not all sailing vessels are carrying AlS,
for that it is impossible to detect all the moving objectthenwater body such as (small
ships, fishingoats). These vessels can restrict the process of the maritime surveillance,
as it is defined by the ability to monitor all activities at sea to support the efforts related
to security (e.g., the irregular searder crossing, and smuggling of illegal goods),
safety (e.g., Search and Rescue), environmental and sustainability aspects (e.g., fishing

control, and pollutionfAayush Grover et al2018)

Under those circumstances the surveillance hasdme#rolled by two types of systems:

the cooperative or reporting system and the-caoperative system.

In the cooperative system, vessels themselves report their identities, location and speed.
This can be performed through one of these options: Autonagtitification System

(AIS), Long Range Identification, Tracking (LRIT) or Vessel Monitoring System
(VMS). These data are important for situational awareness. It also makes it much easier
to collect and process data that would otherwise only be obtaynedelbrogation (via

the maritime VHF radio or through a boarding).

The noncooperative monitoring systems do not require cooperation from the side of the
ship. According to this system, data can be obtained in different ways based on where
the sensors afecated, for example: coastal, shipborne, airborne, or spaceborne. The
acquired data can determine the vessels from the background sea clutter without the

dependence on the vesselsd cooperation (C
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The satelliteborne sensorsillow the detection of noeoarrying AIS ships such as
smaller fishing ships and ships which are sailing illegally in the surveyed area such as

illegal fishing and piracy (Aayush Grover et al.,2018).

This research focuses on tlsatelliteborne sensors mehod f or detecti
positions using Sentindl. This satellite provides images of tBarthsurface including

the water area such a&4s oceans ..) by the radar wavelengths which can be proper

for the ship detection independent of the weatherdayd night conditions. For that,
Sentinell is a useful tool for maritime surveillance to become aware for the ship
movements at sg&uropean Cmmission , 2016)

This satellite has been launched on the 3rd of April 2014andme one of the main
tools of the European Space Agency (ESA) for the European Copernicus program. The
agency has been established for performing environmental, economic, public and

security services (Velotto et a2016).

This study also focused oneating a map using the geographic information system
(GIS). This system helped us in creating this map, compiling geographic data, analyzing
mapped information and managing geographic information in a database. regarding that,
a map of Tartous port was eted using the GIS software under the aim of visualizing

the marine traffic within this area. However, for making this visualization clear and
understandable both the navigational and cartographic map elements were combined to

the resulted map.

This shipstraffic data that will be visualized has been obtained based on utilizing the
SentineflA database with an acquired port database that consists of daily port ship
movement reports. Therefore, these port data have been combined with the extracted
satellitedata under the purpose of accumulating and identifying all the detected ships'
information in an accurate way. Finally, with using this method both the cooperative
and nonRcooperative ships were exploited and paired with each other in the observed
time perod. In other words, create a harbor map thaith its dynamics$ helps readers

to better understand the marine traffic in the harbor.
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2. Study Area

The area of interest of this study is the Mediterranean Sea((Egvbrt, Syria). The
study period i@lmost one full year 2018, fro@8. January ta; 8December 2018.

2.1 Country general view

Syria is |l ocated on the eastern of the M
42A2506E) and |l atitudes (32A196, 3MmMA2006N) .
with the Iskenderun and Golan Heights included. It is bordered in the north by Turke

in the east and southeast by Iraq, in the south by Jordan, in the southwest by Palestine
and in the west by Lebanon and the Mediterranean Sea as it is sh(fviguire 1).

Syria has 14 Governorates (mohafazats) including Damascus, the capital city. The
governorates are divided into a total of fourteen districts, which are further divided

into subdistricts(Ghaleb Abbas, 2010).

T 7, S I3
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Figurel: Map of Syria showing the bordefsAustrian Federal Ministry, 2015)

Source: Collins World Explorer Premium, Natural Earth

Syria has been considered as an important transport linking point because of its
location between the three continents: Asia, @drand Europe, and its coast on the
Mediterranean Sea ih83 km length (Enad, 201Q) syria mainly consists of four
physiographic regions: the coastal, mountain, interior and the {&$mieb Abbas,

2010).
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AThe coastal plain: which is located between the mountains and the sea covering the
area from Turkey in the north to Lebanon in the solghgathe Mediterranean Sea.
This region is the focus of the present work.

AThe highland and mountains: this region extend from north to south parallel to the
Mediterranean coast such as the Jabal an Nusayriyah mountains.

AThe interior region: this region ihmes the plains located in the east side of the
highlands and the plains of Damascus, Homs, Hama, Aleppo, Hassakeh and Daraa.

AThe desert plains (Badiah) in the southeastern part of the country, adjoining Jordan

and Irag.

2.2 City of study view

The Syrian coastal extends over the area between the Turkish border in the North to
the Lebanese borders in the south on the eastern coast of the Mediterranean. It has a
total area of 507@&m?, Tartous province lies at the southern part of the Syrian coast
(Figure 2& 3), its coastline covers over nearly 8, the Tartous Governorate
occupies an area of 1988, It has an island (Arwad) which located a few kilometers

off its shoreline and it is the only inhabited island along the Syrian coast (Ghaleb
Abbas,2010)

Syria Map Governorates
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Figure2: Syria Map Governorates
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Figure3: Tartous Governorate

Source(Ghaleb Faour, Abbas Fayad, 2010)

2.3 Tartous port

Tartusis a city located on the Mediterranean coast of Syria. It is considered as the
second largest port city in Syria. The city of Tartous is the capital of the Tartous
governate, it has a population of 2881 (2014 census). The Tartous governate also
plays astrategic economic role by hosting two of Syria's three major ports, Tartous,
and Banyas (the third is located in Latakia) as well as the Banyas Refinery and Power
Plant and the Tartous Cement Plant. Syria's ports have reached maximum operating
capacity @er the past few yearsn part due to Syria's increasing role as a major transit
point for goods traveling to IragWikipedia contributors, 2017)

2.3.1 General background

Tartusport occupiesan areaof 3 000000 m? which is divided into a marine zone
with 1 200000 m? anda land zone with 1 800 00®2. The entrancechannelof
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Tartusporthasawidth 200m anddepth14.5m. Thehighesttidal rangein the port
is50cm (Saeed2014)

The main designof the port had beendone by a Danish ports designcompany
(CampZachcompany)andthe constructiorstartedn 1/5/1960by a groupof Arab
and foreign companiesaccordingto the last updateddesignsin that time which
includedthe essentiaheedsof the port from the loading,dischargingand storing
facilities. However,the primary stagewasaccomplishedn 1966andat the endof

1966 theinvestmenhasbeenstartedn alimited wayby asingle quaywith alength

of 5004 andalimited numberof mechanismsyarehouse§SyrianArab Republic
Ministry of Transport2014)

Figure4:Satellite image oTartousport

Source: Google earth

Page| 11



2.3.2 The port infrastructure

The port protected by two breakwaters, the length of the main breakwater ig12650
with a depth of 13m and the length of the secondary breakwater is 162Dhese
breakwater structures are constructed near the coast as pasistdl management,
particularly to protect the inner anchorage area from the weather and longshore drift
effects(Saeed, 2014)

The port hagshreemain moles(A, B, C), which actasthe piersof the port (Figure
5). Thepierisamanmadeonstructiorin thewaterbodypasicallysupportedy well-
spacedpiles or pillars. They are designedto let the tides and currents flow
comparativelyobstructed,also the separatedpiles of a quay can perform as a
breakwaterAccordingto theUFC Piers(wharves)rovide:

A Berthswith appropriatedredgedepthsfor ships.

>\

Securanooringfor vesselderths.
Transferpointsbetweenwatercarriers(ships)andland transport(vehicles)for
both cargoand/orpassengeships.
Facilitiesfor maintenanceandspecializedpurposesFor that eachof the piers

(moles)hasseveraberths.
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Figure5:Map Map of Tartous port showing the infrastructure, based on a raster map (Ports in Syria, 2012)

1 The depth of the breakwater is the distance from the top or surface to the bottom of the
breakwater and usually it is designed witkking in consider the difference in level between

high and low water.
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The porthas 22 berths with different lengths and depths regarding their services. The
berth is a space at a wharf (pier) that would be occupied by one ship to dock or anchor
for many purposes such as (loading, discharging, maintaining), it doesn't have a fixed
size, but it would rather depend on the size of the ship which it will §&¥ilepedia
contributors, 2019)

According theg(Figure5), the Tarbus port is divided into three moles and each mole
divided into berths. Some of themeasplit further into many parts where all these
parts are serving the same purpose of the main berth. Based on the official

descriptiongSaeed, 2014hese purposes are the followings:

AMole (A): it has 5 main berths s@wf them are divided into blocks such as the
berths number (2 and 4). Specifically, this mole equipped with electric winches
along the railway lines as it is shown(figure6). In addition to six warehouses

for storing the light goods. It is also proem with special silos for the exporting

and i mporting grains6é processes with a
m. However, the berths number 1 and 2 with their parts are facilitated for serving

only the military ships and crafts.

Figure6:Picture showing part of the electric winches serving Niaje

(Saeed, 2014)

' Mole B: it serven bothsides.Thesoutherrsidewhich has2 mainberths(9 and
10) includingtheir blocksandthe northernsidewhich alsohastwo mainberths(6
and?7) with their blocks. The lengthof the southerrsideis 890 m with a depthof
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47 12 m, the berthsequippedwith electricwinchesfor CargoHandling. The length
of thenorthernsideis 540m with adepthof 12 13m, thissidedesignedpecifically
for servingboth containerandROROshipg. Moreover,it is equippedwith alarge
concretezone establishedspecifically for storing the containers(Figure 7), two
bridgecraneg with a capacityof 40tons,two cranegGantry)andarailway with a
lengthof 850m for storingandhandlingthe containers.

Figure7:The large concrete container zone

(Saeed, 2014)

fMole C: the length of this pier 660 with a depth of (12.3) m and it is provided

with an area for berthing of RORO ships and large shitsch can carry 60
thousand tons. This area equipped with a railway for transportation (hewqmott

and transit) different types of goods. There is also a freshwater network serving all

berths in addition to a fresh water tank with a capacity of 200 tons

Figure8: A picture showing the discharging of RORO {Sipeed, 2014)

2 Vessels designed to carry wheeled cargo, such as cars
3 Atype of machine, generally equipped with a hoist rope, wire ropes or chedmsbe used both
to lift and lower materials and to move them horizontally
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3. Research Methodology:

The methodology procedure in this research involves two main phases @igline

first phase is the data collection and preparation which is divided into two steps
regarding the way of how these data have been obtained: port or satellite database. The
second phase is the data analysis and interpretation which includes three steps: First, the
method of creating the port map followed by the way of extracting and analyzing the

ships detections points, and finally, the way of importing them to the GIS emerd.

Port database

Data collectio
& preparation

Satellite data

Research
Methodology Creating the port
T

Data analysis 4 Analyzing the
interpretation ships detections

Importing ships

detections

Figure9:Flowchart of the research methodology.

3.1 Methods for data collection & preparation

The following paragraphs will introduce the methods used to collect data during the
research presented within thinesis.

3.1.1Port Database

3.1.1.1General view

The portis an area on land and water whether on the sea, ocean or river which serves
through its equipped facilities as a transport station for the cargo ships to load and
discharge their carg@Barnes, 2013)

One of the important sources which has been used for building this research was
the ship movements database. These data records have been obtained directly from
the official website page dfartousport which represents the daily movements of
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the vesselsrgering and leaving. It even provides data about the waiting ships inside
or outside the port in the anchorage area.

Every port around the world should record the movements of the ships once they
enter the countryods t erhrei tbareiaalt hweotfert.h e
territorial sea that is established up to a limit not exceeding 12 nautical’ miles
measured from baselines (Figll® . Thi s extent i s deter mi
right according to Article (3) of UNCLOJUNCLOS, 1958)

Territorial Sea Exclusive Economic Zone High Sea
(12 nautical miles (up to 200 naut. miles from baseline)
from baseline)

Contiguous Zone
(up to 12 miles)

Area

Continental Shelf (deep sea bed)

Figure10: world Maritime Zones

Source: UNESC@ww.unesco.ory
3.1.1.2 Vessel Traffic Services (VTS)
Port data records mainly is gained depending on the dgpbyrts of the port VTS
center. This center is responsible for receiving the vessels reports whenever they
reach the reporting point within the territorial water. These reports should be
transmitted by ships on the public VTS channel using the &\ comain the
shipds name, cal l sign, d e § Moreowert, theon  a n ¢
center can also provid®mmunication links between ships and other port services,
such as pilotage or thigerviceYPRAETORIUS, 2014)

4 Aunit used in measuring distances at sea, equal to 1,852 meters

5 United Nations Convention on thew of the Sea

6 A transmitting and receiving device which works on the range of radio frequency electromagnetic
waves (radio waves) from 30 to 300 megahertz (MHz).

" the distance between the surface of the water and the lowest point of the vessel

8is a type of vessel that maneuvers other vessels by pushing or pulling the ships either by direct
contact or by means of a tow line for tugging or pulling vessels that cannot move by themselves

Page]| 16


http://www.unesco.org/

In the light of the ship movements reports, these daily records have been collected
from the official Tartousport website which covers the period between the 2nd of
January 2018 to the 28th of December 201® collected datavasin Arabic as it

is the official language of the Syrian Arab Republic. Neverthetdasanslation for

all the daily reportsvasdoneandthe results werarranged in the shimo v e me nt s 0
database for the whole ye&or examplethe Tablel below represent one of the
original Arabic port reports for the ship movements in the date of 02/01/2018 with

its translated versioThe translationsreredone by mdor all the collected data

Syrian Arab Republic

B g a0 i g

Ministry Of Transport L T
Tartous port General Company g Ll Aalad A8 0
YVAN Y UMD A Gushph B B AaDLal A5
= - !
X Ghed) glaud . ielad) &S b | . 5 | dsash s " " .
JL‘SJI!! elad ALl gl p | a0 1 e Ll Agailal) elad) ghil! JL‘SJI!! Aldal) Ghed) elacd
‘J_ (Oh) ‘J_
wababs!| i |BALTFLOT-14 (1 9 35000 |28/12/2017 | sk A= &“‘5 27/12/2017 | S SEA DOVE
e L RUKAYA3 (2 9 2527 3171272017 ...... EEN s 130/12/2017 :'“:; ANWAR-A
1 "\f 5 s LIBAN 3 14 7400 | 271272017 | sl gad Lsa |27/12/2017 | ol RASHA-B
Gl | ad i;ga 4| 14 | 16842 (231272017 | s | odd | S0 (221272017 | gsial | SAKARYA
Jalih | sl ALHANI |5
Jaldll | sl DANO 6
No | Name of Name of the | The actual Type of | Private/ Mathod | The date if Amounnt | Berth
the ship Shipping date of cargo governmental of cargo | berthing of carge | number
Agent arrive handling (TON)
SEA Shikao 2017/12/2 | Wheat | Governmental Direct 2017/12/28 | 35000 |9
DOVE 7
ANWAR- | Seastar 2017/12/3 | iron Private | .. 2017/12/31 | 2527 a
A 0
RASHA-B | Asra 2017/12/2 | Soya Private Direct 2017/12/27 | 7400 14
7
SAKARYA | The 2017/12/2 | Private | Governmental Direct 2017/12/23 | 16842 | 14
Algerian 2 &
Mo | Mame of ships reported | Type of cargo MName of the owner
1 Baltfolt-14 ol A-M-3
1 | RUKAYAS Iron Shiko
3 LIBAN Sat Al Meditranian
4 CAPTIN ABEDA Barley Alyamazk
3 | ATHAMI Wood Alfadel
6 | DANOD Wood Alfadal

Tablel. Port ship movements report for 02/01/2080DUICe:

http://tartousport.gov.sy/ships_movement.php
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3.1.1.3 AIS (Automatic Identification System)

One of the main VTS center activities is to use AIS as one of the various sensors
which support the process oktships monitoring and keeping an awareness of any
possible threats within the vicinity of the port. Accordingly, it is obvious that AIS

is playing an important role in controlling and managing the traffic in the area
(PRAETORIUS, 204).

The Automatic Identification System (AIS) is a worldwide automatic positioning
system based on fitting a small device to the ships for receiving and continuously
transmitting radio signals. These transmitted signals notify other ships and shore
stations with have the AIS receivers about its presence and its accurate position
(Figurell).

Figurell: AIS working principles.

Source(IMO, 2019)

AAIS was initially intended to assist shipsawoiding collisions, and the port and
maritime authorities in monitoring traffic and ensuring better surveillance of the
sea (HERVE, 2012) This system allows vessels to be tracked but also to predict
their movements, for instance, predicting the estimated time of arrival. One of the
vital advantages of using this device that it provides precise data on the position of
ships in real time rafers. That makes it possible to maintain an efficient traffic
monitoring to react more quickly in the event of an accident or danger. Moreover,
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having accurate information on hazardous cargoes or, indeed, to improve

surveillance of vessels and raise theeleof safety.

....... v
Weage Info
For full soess n,_n-'
AT 201000 411 LTAUTC #31 ETA3010-08 54 12007 ITE o3
. '

Show Frack Cpfirs i)

Figurel2: Marine traffic website, FINIKIA SHIP obtained information.

sourcewww.marinetraffic.com

One of the challenges that occurred during the process of collecting the port data
was that thesAlS data were not complefee.,ships' ID numbersand positions
Although, Tartous port uses AIS and the missing data exisisch kind of
information is @t permitted to be provided for the users on the webRerefore,

the websitediMarine Traffi® was used to find this kind of information especially
this website is an open free system to use which depends on AIS for providing its
data (Figure 2).

Thiswebsite is a very good example of the dissemination of information. It provides
data, partly free of charge and in réiate for the movement of ships for the
required aredHERVE, 2012)

Figure 2. shows an example of how the information of the ship can be extracted
from thefAMarine Trafficd website. In this example FINIKIA ship was queried as
one of the frequent vessels of transporting cargo from afdrmusport. The
website provided all the IS information related to this ship. Moreover, it also
represents the old sailing track for the ship between the last port to the targeted port.

For that, this method was a useful and reliable method for filling the missing data.
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3.1.2Satellite data.

3.12.1 General view
Satellite data was the core of this study which has been extracted from the
downloaded satellite images. These images were collected by using the Copernicus

Open Access Hub which provides complete, free and open asmssterfacéo

Sentinell and other satellite images (Figu®.1

Figurel3: Copernicus Open Access Hub

Copernicus Open Access Hub is the website for the CoperBartisobservation
program managed by the European Space Agency (ESA). ESA is an
intergovernmental organization created in 1975 for the purpose of developing
Europeds space capability and ensuring
citizens of Europe ahthe world. ESA organizes the acquisition and delivery of
Earth observation data from space with the successful launch of Sdmimel

2014 following by Sentinel B in 2016. The series of Sentinel satellites delivered a
wide range of environmental anditsecurity datgd ESA, Copernicus Open Access

Hub , 2014)

3.1.2.2SAR Geometry
Synthetic Aperture Radar (SAR) technology is an airborne or spaceborre side
looking radar system that utilizes the flight path of giatform to simulate an
extremely large antenna or aperture electronically and that generates high

resolution remoty sengdimagery.

Recently, SAR data is one of the most used remotely sensed data regarding that it
can be applied in the different field$ study such as agriculture, flood mapping,
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