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POBOLJSANJE SUSTAVA NADZORA MORSKOG RIBARSTVA U
PLINSKOM EKSPLOATACIJSKOM POLJU SJEVERNI JADRAN

IMPROVEMENT OF THE FISHING MONITORING SYSTEM IN
THE “NORTH ADRIATIC” GAS EXPLOITATION FIELD

SAZETAK

U posljednjih nekoliko godina utvrdeno je povecanje
ribarske aktivnosti i plovidbe ribarskih plovila unutar
zabranjenog podrucja za ribarenje i plovidbu plinskog
eksploatacijskog polja Sjeverni Jadran. Ribarska plovila
povlacnim  ribolovnim alatima uzrokuju oStecenja
podvodne infrastrukture u plinskom eksploatacijskom
polju Sjeverni Jadran. Zakonadavnim odredbama
Republike Hrvatske su utvrdene mjere u svrhu zastite
infrastrukture  plinskih ~ platformi. Bez obzira na
propisane odredbe zabiljeZene su zabranjene ribolovne
aktivnost koje su prouzrocile ostecenja na podvodnoj
infrastrukturi, §to je i potvrdeno ispitivanjem Hrvatskog
registra  brodova. Nadzor ribolovnih aktivnosti u
podrucju  zasticenog ekolosko-ribolovnog podrucja
Republike Hrvatske moguce je ostvariti sustavom za
nadzor ribarskih plovila (VMS), sustavom nadzora i
upravljanja pomorskim prometom (VIMIS) i Obalnom
strazom. Utvrdenim ogranicenjima navedenih sustava
predloZeno je poboljsanje VIMIS sustava cime bi se
omogucilo  pravovremeno  angaZiranje  potrebnih
operativnih  jedinica Obalne straze u sprieCavanju
provodenja  zabranjenih  ribolovnih  aktivnosti  u
podrucju plinskog eksploatacijskog polja Sjeverni

Jadran.

Kljucne rijeci: ribolovne aktivnosti, ribolovni alati,
plinsko eksploatacijsko polje Sjeverni Jadran, sustav
za nadzor ribarskih plovila (VMS), sustav nadzora i
upravljanja pomorskim prometom (VIMIS), Obalna
straza

SUMMARY

Over the past few years, fishing and navigation of fishing
vessels have increased in the “North Adriatic” gas
exploitation field, an area prohibited for fishery activities
and navigation. Fishing vessels with trawlers cause
damage to the underwater infrastructure in the “North
Adriatic” gas exploitation field. Legislative provisions in
the Republic of Croatia have established measures
aiming to protect the gas platform infrastructure.
Regardless of the issued provisions, a series of prohibited
fishery activities causing damage to the underwater
structure have been recorded and later confirmed by the
Croatian Register of Shipping. Monitoring fishery
activities in the area of the Ecological and Fisheries
Protection Zone of the Republic of Croatia can be
enabled via Vessel Monitoring System (VMS), Vessel
Traffic Monitoring & Information Systems (VIMIS)
and the Coastguard. Having established the limitations
of the mentioned systems, an improvement of the
VITMIS was suggested. Improvements would enable a
timely involvement of the operative units of the
Coastguard which would in turn prevent prohibited
fishery activities in the “North Adriatic” gas exploitation
field.

Key words: fishing, fishing gear, “North Adriatic” gas
exploitation field, Vessel Monitoring System (VMS),
Vessel Traffic Monitoring & Information Systems
(VTMIS), the Coastguard
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1. UVOD

Nadleznost i prava nad postrojenjima i insta-
lacijama u morskim zonama podlijeZzu suvere-
nosti ili jurisdikciji odredene drzave.

Prema potrebi mogu se osnovati razumne si-
gurnosne zone oko instalacija i struktura te po-
duzeti odgovarajuce mjere u sigurnosnim zona-
ma kako bi se osigurala sigurnost objekata na
moru. Sigurnosne zone, takoder, ograni¢avaju
prostor u kojem se uz plovidbu mogu ograniciti
i druge aktivnosti kao Sto je zadrzavanje, sidre-
nje i ribarenje. Nadziranje aktivnosti koje ugro-
Zavaju sigurnost odobalnih objekata (u dalj-
njem tekstu: plinske platforme) u navedenim
zonama sigurnosti provodi se na temelju opce-
prihvacenih medunarodnih pravila koja uvjetu-
ju podrudja i nacine provodenja.

U posljednjih nekoliko godina utvrdeno je
povecanje ribarske aktivnosti i plovidbe ribar-
skih plovila unutar zabranjenog podrucja za ri-
barenje i1 plovidbu plinskog eksploatacijskog
polja Sjeverni Jadran. Ribarska plovila povlac-
nim ribolovnim alatima uzrokuju oStecenja
podvodnih instalacija s kojima su medusobno
spojene plinske platforme.

Naime, plinske platforme predstavljaju
objekte koji pogoduju razvoju bentosa uslijed
¢ega se na Sirem prostoru oko njih povecava
koncentracija ribljeg fonda [3], Sto nije ostalo
nezamijeceno od strane ribara, koji ribarenjem
ne mare o mogucim ekoloskim ili drugim po-
sljedicama u slucaju da njihovi ribolovni alati
prouzroce pomicanje i oStecenje podvodne in-
frastrukture. Inspekcijskim pregledima od stra-
ne Hrvatskog registra brodova utvrdena su
oStecenja podvodne infrastrukture izazvana
uporabom povlacnih ribolovnih alata [4]. Pro-
vodenje nadzora nad aktivnostima ribarenja u
podrucju eksploatacijskog polja Sjeverni Jadran
bitan je ¢imbenik koji utje¢e na sigurnost infra-
strukture plinskih platformi zbog znacajnog
broja postojecih, onih u izradi i planiranih.
Nadzor ribolovnih aktivnosti u podrucju zasti-
¢enog ekoloSko-ribolovnog podrucja (u dalj-
njem tekstu: ZERP) Republike Hrvatske (u
daljnjem tekstu: RH) moguce je ostvariti susta-
vom za nadzor ribarskih plovila (u daljnjem
tekstu: VMS), sustavom nadzora i upravljanja
pomorskim prometom (u daljnjem tekstu:
VTMIS) i Obalnom strazom. PredloZenim rje-
Senjem moguce je poboljsati efikasnost upora-
be navedenih sustava u svrhu sprjecavanja za-

1 INTRODUCTION

The authority and rights over the facilities
and installations in marine zones are subject to
the sovereignty and jurisdiction of a certain
state.

When necessary, reasonable safety zones re-
garding installations and structures can be es-
tablished along with other appropriate meas-
ures in the safety zones to ensure the safety of
objects at sea. The safety zones also limit the
area in which, along with navigation, other ac-
tivities such as dwelling, anchoring and fishing
can be limited. Monitoring the activities which
threaten the safety of offshore objects (herein-
after gas platforms) in the mentioned safety
zones is implemented on the basis of interna-
tionally accepted general rules conditioning the
areas and ways of implementation.

In the last several years, fishery activities and
navigation of fishing vessels have increased in
the “North Adriatic” gas exploitation field, an
area prohibited for fishery activities and naviga-
tion. Fishing vessels with trawlers cause dam-
age to the underwater infrastructure with which
the gas platforms are interconnected. Namely,
gas platforms represent objects which favour
the development of benthos whereupon the
concentration of fish stock increases in the wid-
er surrounding area [3] which did not go unno-
ticed by the fishermen who are not concerned
with potential ecological and other conse-
quences that their fishing gear may cause by
shifting or damaging the underwater infrastruc-
ture. Inspection visits of the Croatian Register
of Shipping have identified the damage to the
underwater structure caused by the use of
trawling gear [4]. The monitoring of fishery ac-
tivities in the “North Adriatic” exploitation
field is an essential factor affecting the safety of
the gas platform infrastructure of the already
existing platforms under construction as well as
the planned ones. The monitoring of fishery ac-
tivities in the Ecological and Fisheries Protec-
tion Zone (hereinafter ZERP) of the Republic
of Croatia (hereinafter RC) can be made possi-
ble by implementing the Vessel Monitoring Sys-
tem (hereinafter VMS), Vessel Traffic Monitor-
ing & Information Systems (hereinafter
VTMIS) and the Coastguard. The suggested
solutions can improve the efficiency of the
mentioned systems for the prevention of pro-
hibited fishery activities in the “North Adriatic”
gas exploitation field.
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branjenih ribolovnih aktivnosti u podrucju
plinskog eksploatacijskog polja Sjeverni Jadran.

2. PLINSKO EKSPLOATACIJSKO
POLJE SJEVERNI JADRAN

Do znacajnih otkri¢a ugljikovodika u sjever-
nom Jadranu doslo se u razdoblju 1973. — 1993.
godine kada su otkrivena plinska polja Ivana i
Ika. Komercijalna proizvodnja plina na Jadra-
nu zapocela je eksploatacijom plinskog polja
Ivana 1999. godine, a do 2005. godine izbuseno
je 95 busotina ukupne duzine od oko 180 000 m
na morskoj dubini od 40 do 90 m. Otkrivena
plinska polja, u blizini jugozapadne obale Istre,
dobila su nazive: Ivana, Ika, Ida koja zajedno
¢ine plinsko eksploatacijsko polje Sjeverni Ja-
dran. Godina 2006. bila je rekordna po broju
platformi puStenih u proizvodnju — 7, a te iste
godine zavrSen je plinovod koji spaja jadranska
plinska polja s hrvatskim kopnom, odnosno
preko terminala Pula [7] [12].

Na podrucju eksploatacijskog polja Sjeverni
Jadran trenutno postoji 15 plinskih platformi za
eksploataciju prirodnog plina (Slika 1.).

2 “NORTH ADRIATIC” GAS
EXPLOITATION FIELD

Significant findings of hydrocarbon in the
North Adriatic Sea occurred in the period from
1973 to 1993, when the gas fields “Ivana“ and
“Ika“ were discovered. The commercial pro-
duction of gas in the Adriatic began with the
exploitation of the gas field “Ivana®, in 1999. By
the year 2005, 95 rigs with an overall length of
180,000 m were drilled at the sea depth from 40
to 90 metres. The discovered gas fields, in the
vicinity of the southwest coast of Istria, were
named: “Ivana”, “Ika”, “Ida” which together
form the “North Adriatic” gas exploitation
field. The year 2006 was a record year for the
number of platforms released into production
(7 of them). That same year, the gas pipe con-
necting Adriatic gas fields with the Croatian
mainland, i.e. over the Pula terminal, was com-
pleted [7], [12].

In the “North Adriatic” gas exploitation field
there are currently 15 gas platforms exploiting
natural gas (figure 1).
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Slika 1. Polozaj plinskih platformi unutar plinskog eksploatacijskog polja Sjeverni Jadran
Figure 1 The gas platforms location within the “North Adriatic” gas exploitation field

Izvor / Source: www.ina.hr
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Slika 2. Polozaj plinskog eksploatacijskog polja Sjeverni Jadran
Figure 2 The position of the “North Adriatic” gas exploitation field

Izvor / Source: Studija o utjecaju na okoli§ eksploatacije plina na eksploatacijskom polju Sjeverni Jadran — dopuna / Study on the
gas explotation on the environmental impact in the “North Adriatic” gas exploitation on field — Supplement

Plinsko eksploatacijsko polje Sjeverni Jadran
se u potpunosti nalazi u podru¢ju ZERP-a i
epikontinentalnog pojasa RH (Slika 2.).

Plinsko eksploatacijsko polje Sjeverni Jadran
odredeno je sljedecim geografskim koordinata-
ma, pozicijama prikazanima u tablici 1.

Dijagonalnim razmjerom plinsko eksploata-
cijsko polje Sjeverni Jadran se u odnosu na ju-

The “North Adriatic” gas exploitation field is
fully located in the ZERP area and in the conti-
nental shelf of the RC (figure 2).

The “North Adriatic” gas exploitation field is
determined by the following geographical coor-
dinates shown in table 1.

By diagonal scalings the “North Adriatic”
gas exploitation field in relation to the south-

Tablica 1. Geografske koordinate plinskog eksploatacijskog polja Sjeverni Jadran
Table 1 Geographical coordinates of the “North Adriatic” gas exploitation field

05;.32; ::;2 b/er Geografska Sirina / Geographic latitude | Geografska duzina / Geographic longitude
1. 44°12.80' N 013°37.50' E
2. 44°17,00' N 0134377 E
3. 4472530 N 01373747 E
4. 44°34.50' N 01372547 E
5. 44°41.90 N 013724.97 E
6. 44°52,00° N 013°17.07 E
7. 44°52,00° N 01390577 E
8. 4473770 N 013°07.90° E
9. 44°23,00° N 013°14.30° E

Izvor / Source: Studija o utjecaju na okoli§ eksploatacije plina na eksploatacijskom polju Sjeverni Jadran — dopuna / Study on the
gas explotation on the environmental impact in the “North Adriatic” gas exploitation on field — Supplement
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gozapadnu obalu Istre (luka Pula) nalazi na
pribliznoj udaljenosti od 25 M, dok se u odnosu
na zapadnu obalu Italije (luka Rimini) nalazi
na pribliznoj udaljenosti od 41 M. Dubine mora
u plinskom eksploatacijskom polju Sjeverni Ja-
dran su u prosjeku oko 50 m Sto pogoduje riba-
renju uporabom povlacnih pridnenih alata na
cijelom podrucju. Pjeskovito i muljevito dno
pogoduje izlovljavanju pridnenih ribljih vrsta te
zivih organizama ispod samog morskog dna kao
Sto su Skoljkasi.

3. ZAKONODAVNI OKVIR
RIBARSKIH AKTIVNOSTI U
PODRUCJU PLINSKOG
EKSPLOATACIJSKOG POLJA
SJEVERNI JADRAN

Plinsko eksploatacijsko polje Sjeverni Jadran
smjesteno je u ZERP-u te u epikontinentalnom
pojasu RH.! Prema dostupnim podacima [11] na
podrudju plinskog eksploatacijskog polja Sjeverni
Jadran ribari love na cijelom prostoru. Gospo-
darski ribolov odvija se tijekom cijele godine,
pridnenim povlacnim mrezama — kocama,” dred-
Zama® i mrezama stajacicama.* Aktivnost plovid-
be u blizini plinskih platformi uredena je Pomor-
skim zakonikom (NN 181/04., 76/07., 146/08. i
61/11.), ¢l. 35. i 37. kojima se po potrebi mogu
odrediti sigurnosne zone do 500 m, a koje su
ujedno i zone zabrane za ribarenje [16]. Medu-
narodna zakonska regulativa takoder predvida
moguénost drzave da uspostavi zonu sigurnosti

I Prema odredbama Medunarodne konvencije o epikontin-

talnom pojasu iz 1958. godine epikontinentalni pojas proteze
se od vanjske granice teritorijalnog mora do dubine od 200 m
iviSe do tocke gdje dubina mora dopusta istrazivanje i eksplo-
ataciju prirodnih resursa ili do 200 NM od polaznih crta, ali i
dalje. U naturalnom pogledu epikontinentalni pojas obuhvaca
prirodna bogatstva“ pod kojima se razumijeva rudno i drugo
nezivo bogatstvo morskog dna i njegova podzemlja te morska
bica koja su u stadiju u kojem se love, nepokretna na morskom
dnu ili su ispod njega ili se mogu kretati samo u stalnom fizic-
kom dodiru s morskim dnom ili morskim podzemljem [7].

% Pridnena povlaéna mreza — koca je mreza koja se povlaci
po morskom dnu ili neposredno iznad njega uz uporabu jed-
nog ili dvaju plovila, a svojom konstrukcijom omogucava ulov
pridnenih vrsta riba i drugih morskih organizama.

3 Dredze su povlacni ribolovni alati u koje se ubrajaju ram-
pon i kunjkara, a namijenjeni su iskljucivo za ulov Skoljkasa.

* Mreze stajadice namijenjene su za ribolov riba i drugih
morskih organizama. Ribolov mrezama stajadicama smije se
obavljati na docek ili na zapas. Docek se obavljati tako da se
mreza postavlja na morsko dno ili na odredenu dubinu. Zapas
se obavlja tako da se mrezom zapase riba ili pregradi dio mor-
skoga prostora, a zatim naizmjeni¢nim spustanjem i dizanjem
iste vrsi zbijanje ribe na uzi prostor gdje se izlovljava.

west coast of Istria (the Pula port)is located at
an approximate distance of 25 M, while in rela-
tion to the Italian west coast (the Rimini port),
it is located at the distance of approximately 41
M. Sea depths in the “North Adriatic” exploita-
tion field are on an average of around 50 m
which favours fishing with the use of bottom
trawl gear in the entire territory. A sandy and
muddy bottom favours fishing of demersal fish
species and organisms such as bivalves living
below the seabed.

3 THE LEGISLATION
REGULATING FISHING IN THE
“NORTH ADRIATIC” GAS
EXPLOITATION FIELD

The “North Adriatic” gas exploitation field is
located in ZERP and in the continental shelf of
RC'. According to the available data [11], in the
“North Adriatic” gas exploitation field, fisher-
men catch within the entire territory. Commer-
cial fishing is conducting, throughout the year,
using bottom trawling gear — trawls?, dredges?,
and gillnets*. Navigation in the vicinity of gas
platforms is regulated by the Maritime Code
(NN° 181/04, 76/07, 146/08 and 61/11), Art. 35
and 37 which, when necessary, can determine
safety zones up to 500 metres, which is also a
fishing free zone [16]. International legislation
also foresees the possibility for the state to es-

' According to the provisions of the 1958 Convention on

the Continental Shelf, the continental shelf stretches from
the outside border of the territorial sea to the depth of 200 m
and higher than the point where the sea depth allows research
and exploitation of natural resources or up to the depth of
200 NM from the starting point, and further. Looking at it
naturally, the continental shelf includes “natural resources”,
i.e. mineral and other inanimate wealth of the sea bottom
and its underground and sea creatures in a stage where they
are being caught, immobile at the sea bottom, underneath
it or can only move in constant physical contact with the sea
bottom or sea underground [7].

2 Bottom trawl net — a trawl is a net which is dragged along
the sea bottom or immediately above it using one or two
vessels. Its construction enables catching bottom fish species
and other sea organisms.

3 Dredge is a bottom trawling fishing gear such as “rampon”
and “kunjkara”, and is exclusively designed for catching bivalves.
4 Gillnets are designed to catch fish and other sea organisms.
There are two methods used when fishing with gillnets:
bottom and mid-water trawling. Bottom trawling is carried out
by placing the net onto the sea bottom or at a certain depth.
Mid-water is carried out by encircling the fish with the net or
encircling part of the sea area, and then damming a part of the
sea area which is followed by alternating lowering and lifting
moves, thus pushing the fish into a narrower area where it is
caught.

3 Official gazette of the Republic of Croatia
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te odredivanje plovnih putova oko odobalnih in-
stalacija do 500 m od vanjskih rubova.’

Na Sirem podrucju oko podvodne infrastruk-
ture (cjevovodi) je zabranjen ribolov — pridne-
nim povlac¢nim alatima. Zabranu pridnenog ko-
Carenja i drugih vrsta kocarenja, kojima se
moze utjecati na podvodnu infrastrukturu regu-
lira Zakon o morskom ribarstvu (NN 56/10.,
55/11.) clanak 24., u kojem se, izmedu ostalog,
navodi da je na oznac¢enim mjestima ribolovnog
mora u kojem se nalaze cjevovodi zabranjen ri-
bolov uz uporabu pridnenih povlac¢nih alata
(mehanicke naprave za lov Skoljaka, pridnene
povlacne mreze — koce) [21].

Uz gore navedene zakone ribolov u plinskom
eksploatacijskom polju Sjeverni Jadran, podruc-
je Ivana, ureduje i Peljar 1. Jadranskog mora —
isto¢na obala ¢ime se odreduje zaStiCeno po-
dru¢je u kojem je zabranjen ribolov izmedu
plinskih platformi. Takoder, na kartografskom
prikazu plinskog eksploatacijskog polja Sjeverni
Jadran oznacena je zona zabrane ribolova i si-
drenja unutar cijelog podru¢ja. U navedenom
podrudju se nalaze podvodne instalacije te bilo
kakvo oStecenje ove infrastrukture sidrenjem i
uporabom povlacnih ribolovnih alata moze do-
vesti do ozbiljnih posljedica za sigurnost i one-
¢iS¢enje morskog okoliSa. Navedenim pravnim
aktima razvidno je kako se propisivanje neja-
snih normi negativno odnosi na reguliranje i
provodenje mjera sigurnosti prilikom provode-
nja aktivnosti oko plinskih platformi i njihovih
infrastruktura. Prema zakonskim odredbama
koje je usvojilo Ujedinjeno Kraljevstvo o svojim
podrucjima zabrane ribolova, mozemo utvrditi
kako je reguliranje provodenja ribarskih aktiv-
nosti u odredenim podrucjima bitan element za
sigurnost na moru u prevenciji i zastiti odrede-
nih nacionalnih interesa, izmedu ostalog i po-
drudja naftnih i plinskih platformi [10].

S obzirom na rezim mora ZERP-a u kojem
RH ima pravo jurisdikcije Obalna straza ima
zakonsku osnovu postupati prema plovilima
koja vrSe prekrsaje po osnovi bilo kojeg od na-
vedenih zakona.® Obalna straza RH na temelju

5 United Nations Law Convention on the Law of the Sea
(UNCLOS), article 60. International Maritime Organization
(IMO) resolution A.671(16) (Safety Zones and Safety of Na-
vigation around Offshore Installations and Structures)

¢ Zakon o morskom ribarstvu, (NN 56/10.,55/11.) ¢l. 86., st.
3., Ovlastene osobe Obalne straze Republike Hrvatske obav-
ljaju inspekcijski nadzor nad provedbom ovoga Zakona i
propisa donesenih na temelju njega na podrucju zasticenog
ekolosko-ribolovnog pojasa Republike Hrvatske, odnosno

tablish a safety zone and determine the naviga-
tion routes around the coastal installations up
to 500 metres from the external edges®.

In the wider area surrounding the underwa-
ter structure (pipelines), fishing with bottom
trawling gear is prohibited. Bottom trawling
ban and a ban on other types of trawling which
can affect the underwater infrastructure is reg-
ulated by the Sea Fisheries Act (NN 56/10,
55/11) Article 24, which inter alia, states that in
designated areas of the fishing sea, where there
are pipelines, fishing is banned by using bottom
trawling gear (mechanical tools for catching bi-
valves, bottom trawl nets) [21].

In addition to the above stated laws, fishing
in the “North Adriatic” gas exploitation field,
the area of “Ivana”, is also regulated by the
Adriatic Sea Pilot I (Peljar I. Jadranskoga
mora) — East Coast which defines a protected
area where fishing between gas platforms is
prohibited. Furthermore, on the cartographic
view of the “North Adriatic” gas exploitation
field, the entire area is marked as prohibited
for fishing and anchoring. In this area, there are
underwater installations and any damage to
this infrastructure by anchoring and using trawl
fishing gear could lead to serious consequences
regarding safety and pollution of the marine
environment. It is obvious that the stated legis-
lation acts prescribe unclear norms which nega-
tively affect the regulation and implementation
of safety measures during activities around gas
platforms and their infrastructures. According
to legislative provisions, adopted by the United
Kingdom, and their fishing-free areas, we can
easily see how important is the regulation of
fishing is for the safety at sea and for the pre-
vention and protection of some national inter-
ests. [10]

Considering the ZERP maritime safety re-
gime in which the RC has full jurisdiction, the
Coastguard has the rights to take legal actions
against vessels which do not abide by any of the
previously mentioned laws’. The Coastguard of

 The United Nations Law Convention on the Law of the Sea
(UNCLOS), article 60. International Maritime Organization
(IMO) resolution A.671(16) (Safety Zones and Safety of
Navigation around Offshore Installations and Structures)

7 A Code on Sea Fishing, (NN 56/10,55/11) art. 86,
p- 3, Authorized persons from the Coastguard of the
Republic of Croatia can carry out inspection visits over the
implementation of this Law and regulations made on the basis
of it in the area of the Ecological and Fisheries Protection
Zone of the Republic of Croatia, i.e. economic zone of the
Republic of Croatia when the Croatian Parliament proclaims
announces the other contents of the exclusive economic
zone in accordance with chapter IV of the Maritime Code.
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Slika 3. Odnos plinskog eksploatacijskog polja Sjeverni Jadran i ribolovnih zona
Figure 3 Correlation between the “North Adriatic” gas exploitation field and the fishing zones

Izvor / Source: Studija o utjecaju na okoli§ eksploatacije plina na eksploatacijskom polju Sjeverni Jadran — dopuna / Study on the
gas explotation on the environmental impact in the “North Adriatic” gas exploitation on field — Supplement

Clanka 18. stavka 3. Zakona o Obalnoj strazi
RH mozZe izvrsiti uzapéenje i sprovodenje u
najblizu luku RH svih ribarskih plovila u sluca-
ju pocinjenja zabranjenih ribolovnih aktivnosti
u tom podrucju [22].

4. RIBOLOVNE ZONE UNUTAR
PLINSKOG EKSPLOATACIJSKOG
POLJA SJEVERNI JADRAN

Plinsko eksploatacijsko polje Sjeverni Jadran
nalazi se na podrucju ribolovnih zona H i I, od-
nosno u podrucju ZERP-a (Slika 3.). Ribolovne
zone u Jadranu odredene su Pravilnikom o gra-
nicama u ribolovnom moru RH [17]. U ribolov-
nim zonama H i I dozvoljena je uporaba sljede-
¢ih ribolovnih alata: pridnena povla¢na mreza
— koca, pelagijska koca, okruzujuc¢a mreza pli-
varica, mreze stajacice i dredza-rampon [19].
Dozvoljeni pridneni povlac¢ni ribolovni alati u
podrucju ribolovnih zona H i I imaju ogranice-
nje uporabe u podrucju plinskog eksploatacij-

gospodarskog pojasa Republike Hrvatske kada Hrvatski sabor
proglasi i ostale sadrzaje iskljucivoga gospodarskog pojasa u
skladu s Glavom I'V. Pomorskog zakonika. Pomorski zakonik,
(NN 181/04., 76/07., 146/08. i 61/11.) ¢l. 165., st. 3., Odredene
poslove inspekcije sigurnosti plovidbe mogu obavljati i poli-
cijski sluzbenici, te ovlastene osobe Obalne straze u okviru
posebnog ovlaitenja kojeg daje ministar. Cl. 75.b, st. 3., Sluzba
nadzora i upravljanja pomorskim prometom (VIMIS) iz stav-
ka 1. ovoga c¢lanka u obavljanju poslova iz svoje nadleznosti
moze zatraziti suradnju i potporu Obalne straze Republike
Hrvatske, policije, i drugih tijela operativnhog nadzora.
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the Republic of Croatia, on the grounds of Art.
18, paragraph 3 of the Coastguard Act of the
Republic of Croatia, can perform seizure and
escort of all fishing vessels to the nearest
Croatian port in case of prohibited fishery ac-
tivities in that area [22].

4 FISHING ZONES WITHIN THE
“NORTH ADRIATIC” GAS
EXPLOITATION FIELD

The “North Adriatic” gas exploitation field is
in the territory of the fishing zones H and I,
that is in the area of ZERP (Figure 3). The
fishing zones in the Adriatic are regulated by
the Regulation on the Borders of the Croatian
— Fishing Sea [17]. In the fishing zones H and I,
the use of the following fishing gears is allowed:
bottom trawling nets - trawl, pelagic trawl, en-
circling gillnet and dredge-rampon [19]. The al-
lowed bottom trawling gear in the fishing zones
H and I have a limited use in the “North Adri-
atic” gas exploitation field which refers to the
areas of the extension of the underwater struc-

The Maritime Code, (NN 181/04, 76/07, 146/08 and 61/11)
art. 165, p. 3, Certain assignments of the Navigation Safety
Inspection can be enforced by police officials, and people
authorized by the Coastguard within a special authorization
by the minister. Art. 75b, p. 3, Monitoring and Marine Traffic
Service (VIMIS), paragraph 1 of this article in doing business
under its authority can ask for cooperation and support of the
Coastguard of the Republic of Croatia, the police and other
bodies of the operative monitoring.
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skog polja Sjeverni Jadran koji se odnosi na
mjesta protezanja podvodne infrastrukture i u
zonama zabrane plovidbe oko plinski platformi.

Ribolovna zona H se nalazi u vanjskom ribo-
lovhom moru RH i obuhvaca dio ZERP-a RH.
Na istoku je omedena dijelom granice teritori-
jalnog mora RH, a na jugoistoku crtom koja se
nastavlja na juznu granicu Ribolovne zone A4 i
dotice epikontinentalnu granicu izmedu RH i
Republike Italije, dok je na jugozapadu i zapa-
du omedena dijelom epikontinentalne granice
izmedu RH i Republike Italije [17].

Ribolovna zona I se nalazi u vanjskom ribo-
lovhom moru RH i obuhvaca dio ZERP-a RH.
Na sjeverozapadu je omedena jugoistocnom
granicom Ribolovne zone H te se nastavlja na
sjeveroistok dijelom granice teritorijalnog mora
RH, zatim prema jugoistoku ravnom crtom
koja se nastavlja na jugoistocnu granicu Ribo-
lovne zone B i dotiCe epikontinentalnu granicu
izmedu RH i Republike Italije, a na jugozapa-
du je omedena dijelom epikontinentalne grani-
ce [17].

S. SUSTAVI NADZORA

5.1. Sustav za nadzor ribarskih plovila (VMS)

Ministarstvo poljoprivrede je kao nositelj
nadzora morskog ribarstva osnovalo Ribarstve-
ni monitoring centar (u daljnjem tekstu: Centar
za nadzor morskog ribarstva). U sklopu Centra
za nadzor morskog ribarstva obavljaju se poslo-
vi provedbe i odrzavanja geoinformacijskog su-
stava ribarstva (u daljnjem tekstu: GISR) i
VMS sustava, provedbe i odrzavanja sustava za
prikupljanje i upravljanje svim podacima u ri-
barstvu, dostave podataka medunarodnim or-
ganizacijama kojih je RH c¢lanica i razmjene
podataka s centrima za nadzor morskog ribar-
stva drugih zemalja [15].

S ciljem nadzora i pracenja ribarskih plovila,
Ministarstvo poljoprivrede je uvelo VMS sustav
pomocu kojeg se omogucuje pracenje ribarskih
plovila temeljem podataka dobivenih putem
GPS uredaja te prijenosom navedenih podata-
ka do baze Centra za nadzor morskog ribarstva
preko satelita i mobilne internetske veze [5] .

VMS sustav je aplikacijski sastavni dio GI-
SR-a koji omogucuje prikazivanje lokacija ri-
barskih plovila te inicijalno prikazuje zadnje
ustanovljene pozicije. Pracenje plovila VMS su-

ture and in navigation-free zones around gas
platforms as well.

The fishing zone H is located on the external
fishing area of the RC and includes a part of
ZERP of the RC. On the east side it is bounded
by a portion of the territorial sea border of the
RC, and on the southeast side by a line which
continues to the south border of the Fishing
zone A and touches the continental shelf be-
tween the RC and the Republic of Italy, where-
as, on the southwest and west side, it is bound-
ed by a part of the continental shelf between
the RC and the Republic of Italy [17].

The fishing zone I is located on the external
fishing area of the RC and includes a part of
ZERP of the RC. On the northwest side, it is
bounded by the southeast border of the Fishing
zone H, continues to the northeast with a part
of the Croatian territorial sea border, and to-
wards the southeast with a straight line which
continues to the southeast border of the Fish-
ing zone B and touches the continental shelf
between the RC and the Republic of Italy,
whereas the southwest is bounded by a part of
the continental shelf [17].

S MONITORING SYSTEMS

5.1 Vessel Monitoring System (VMS)

The Ministry of Agriculture, entitled to the
sea fishing monitoring system, established a
Fishing monitoring system (hereinafter re-
ferred to as the Fisheries Monitoring Centre).
The Fisheries Monitoring Centre takes care of
implementing and maintaining the Geographic
Information Systems in Fisheries (hereinafter
GISR) and the VMS system, implementation
and system maintenance for collecting and
managing all data in fisheries, delivery of data
to the international communities which Croatia
is a member of, and exchange of data with the
Fisheries Monitoring Centres in other coun-
tries [15].

Aiming to monitor and track fishing vessels,
the Ministry of Agriculture has introduced the
VMS system which enables tracking fishing ves-
sels on the basis of the data collected via GPS
systems and on the transfer of the stated data
to the Fisheries Monitoring Centre base via sat-
ellites and mobile internet connection [5].

The VMS system is an integral application
component of the GISR which enables a view
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Slika 4. Aplikacijski prikaz odabranog plovila
Figure 4 Application view of the chosen vessel

Izvor / Source: Prilagodeno prema GDi VMS priru¢niku za korisnike / Adapted following GDi VMS users’ manual

stavom definirano je na nacin da se u Centar za
nadzor morskog ribarstva automatski Salju po-
daci o imenu plovila, datumu i vremenu kada je
zabiljeZena zadnja pozicija, identifikacijskoj
oznaci plovila (CFR), zadnjoj geografskoj pozi-
ciji plovila, te brzini i smjeru plovila [20] (Slika
4.

Pristup bazi podataka Centra za nadzor mor-
skog ribarstva omogucen je putem GISR susta-
va mobilnom i/ili fiksnom internetskom vezom.”

5.2. Sustav nadzora i upravljanja pomor-
skim prometom (VITMIS)

VTMIS je tehnic¢ko-informacijski sustav nami-
jenjen pracenju, upravljanju i organizaciji cjelo-
kupnog pomorskog prometa u unutarnjim mor-
skim vodama, teritorijalnom moru i ZERP-u
RH koji se sastoji od pomorskog obalnog susta-
va automatske identifikacije brodova (u dalj-
njem tekstu: AIS), pomorskog radarskog susta-
va, pomorskog radiokomunikacijskog sustava te
drugih sustava kojima se osigurava uvid u plovid-
bene okolnosti na moru i ostvaruje interakcija s
ucesnicima pomorskog prometa [14] (Slika 5.).

VTMIS sustav omogucuje upravljanje i dis-
tribuiranje prometnih informacija, pruzanje po-
modi u plovidbi, organizaciju prometa, slanje i
upravljanje informacija za suradnju.’® VTMIS
sustav prikuplja, procjenjuje i distribuira podat-
ke vazne za pomorski promet sa svrhom pobolj-
Sanje sigurnosti i u¢inkovitosti.

7 Prijenos GISR i VMS podataka vrsi se VIP mobilnom inter-
netskom vezom.

8 Sustav za nadzor i upravljanje pomorskim prometom (Ve-
ssel Traffic Monitoring and Information System — VIMIS) u
daljnjem tekstu VIMIS.

of the location of fishing vessels and initially
shows the last established locations. Tracking
vessels via the VMS system is defined in a way
that the Fisheries Monitoring Centre automati-
cally sends data regarding the vessel’s name,
date and time of the last recorded location, the
vessel identification code (CFR), the last geo-
graphical position of the vessel, speed and di-
rection of the vessel [20] (figure 4).

Access to the database of the Fisheries Mon-
itoring Centre is made possible via the GISR
system through a mobile and/or a fixed internet
connection®.

5.2 Vessel Traffic Monitoring and Information
Systems (VITMIS)

VTMIS is an IT system designed for moni-
toring, management and organization of all
maritime traffic in internal waters, territorial
sea and ZERP in the RC, consisting of the ma-
rine coastal system for automatic identification
of ships (hereinafter: AIS), marine radar sys-
tems, maritime radio-communications system
and other systems that provide insight into nav-
igational circumstances at sea and enable the
interaction with all those involved in maritime
traffic [14] (figure 5).

The VTMIS system provides management
and distribution of traffic information, assist-
ance in navigation, traffic organization, sending
and managing information for cooperation’.
The VIMIS system collects, assesses and dis-

8 Transfer of the GISR and VMS data is done via the VIP
mobile internet connection.

% Vessel Traffic Monitoring and Information System — VTMIS
hereinafter VIMIS.
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Slika 5. VIMIS prikaz plovila (Radar i AIS)
Figure 5 A view of the VIMIS vessel (Radar and AIS)

Izvor / Source: www.mppi.hr

Prikupljanje podataka vrsi se iz viSe razli¢itih
izvora za podrucje odgovornosti, a za cjelovitu
sliku potrebno je prikupiti podatke o objektima
u podrucju. Prikupljanje podataka o objektima
vr$i se pomocu komunikacije s objektima koji
se nalaze ili ¢e se naci u odredenom podrudju,
tehnickih sredstava (radar, AIS itd.)’ i vizual-
nog motrenja operatera ukoliko je moguce
zbog pozicioniranja VTS radne postaje.

Uvodenjem AIS sustava!’ u pomorstvu, znat-
no se poboljSava sigurnost brodova te omogu-
¢uje operatorima na brodovima i sustavima
nadzora na obali znatno djelotvorniji i pouzda-
niji nadzor pomorskog prometa. AIS je digital-
ni komunikacijski sustav koji brodovima i
drugim postajama omogucuje automatsku raz-
mjenu navigacijskih i drugih informacija, a nje-
gova svrha je [14]:

1. pomod¢i identificirati plovila
2. pomoc¢ u pracenju cilja

3. pojednostavljenje razmjene informacija (npr.
smanjenje verbalnog obveznog izvjes¢ivanja)

4. osigurati dodatne informacije kako bi se po-
moglo situacijskoj informiranosti

5. sigurnosti ljudskih Zivota na moru

 Radar (engl. Radio Detection and Ranging), (AIS engl. Au-
tomatic Identification System)

10" Automatski identifikacijski sustav je komunikacijski sustav
koji stalno emitira kratke, aktualne podatke te djeluje poput
odgovaraca (transponder), koji radi u VHF pomorskom fre-
kvencijskom opsegu.

tributes data relevant to maritime traffic aimed
at improving safety and efficiency.

Data are collected from a number of differ-
ent sources for the area of responsibility, but
for a full picture, it is necessary to collect data
on objects in the area. Collecting data on ob-
jects is realized through communications with
objects which are or will be in a certain area,
technical means (RADAR, AIS, etc.)'* and vis-
ual monitoring of operators, if possible, due to
the positioning of the VTS working station.

Introducing the AIS system'' in navigation
significantly improves vessel safety and enables
operators on board vessels and monitoring sys-
tems ashore significantly more effective and re-
liable monitoring of maritime traffic. AIS is a
digital communications system which enables
vessels and other stations an exchange of navi-
gational and other information, and their pur-
pose is to [14]:

1. help identify vessels
2. help track the target.

3. simplify information exchange (e.g. reduc-
tion of the necessary verbal reporting)

4. ensure additional information to assist sita-
tion information.

10 RADAR (Radio Detection and Ranging), AIS (Automatic
Identification System)

I The Automatic Identification System is a communications
system which constantly emits short, up-to-date data and acts
as a transponder working in a VHF marine frequency band.
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Grafikon 1. Nezgode po vrsti plovila u razdoblju od 1999. do 2008. godine
Graph 1 Accidents according to the type of vessel from 1999 to 2008

Izvor / Source: www.mppi.hr

6. sigurnost i uc¢inkovitost plovidbe
7. zaStita morskog okoliSa.

S obzirom na veliki broj ribarskih plovila
koja sudjeluju u pomorskom prometu, poveca-
ne su vjerojatnosti pomorskih nezgoda u koji-
ma su dionici ribarska plovila (Grafikon 1.).

S obzirom na postavljene zahtjeve sigurnosti
pomorskog prometa Poglavlja V, SOLAS kon-
vencije, donesena je uredba kojom se nalaze da
svaki ribarski brod duZzi od 15 metara hrvatske
drzavne pripadnosti ili ribarski brod koji plovi
unutarnjim morskim vodama i teritorijalnim
morem RH ili iskrcava ulov u RH mora biti
opremljen s AIS sustavom [18].

Mogucnoscu identificiranja i pracenja ribar-
skih plovila radarskim motrenjem i AIS susta-
vom povecana je sigurnost ribarskih plovila s
obzirom na njihov karakteristican nacin plovid-
be koji je uvjetovan fazama ribolova i koriste-
njem ribolovnog alata. AIS sustav omogucuje
pouzdanost 1 provjerljivost informacija koje su
po odredenim osnovama istovjetni podacima
VMS sustava. Time se VTMIS uvrstava u jedan
od raspolozivih sustava kojim se mogu pratiti
kretanja i aktivnosti ribarskih plovila.

5.3. Obalna straza RH

Obalna straza je samostalna plovna postroj-
ba definirana kao sastavni dio Hrvatske ratne
mornarice. Obalna straza ima zapovjedniStvo

5. ensure safety of human lives at sea,
6. ensure navigation safety and efficiency,
7. protect marine environment.

Considering the great number of fishing ves-
sels participating in maritime traffic, there is a
greater possibility of maritime accidents involv-
ing fishing vessels. (Graph 1)

Due to the required standards of maritime
safety set by the SOLAS Chapter V, the regula-
tion stipulates each Croatian fishing vessel,
over 15 metres long, and a fishing vessel naviga-
ting in internal waters and Croatian territorial
seas or unolading its catch in the RC to be equi-
pped with the AIS system. [18]

The possibility of identifying and tracking fis-
hing vessels via radar and the AIS system incre-
ases the safety of fishing vessels considering
their specific navigation conditioned by fishing
stages and use of fishing gear. The AIS system
enables the reliability and checking of informa-
tion which is, on a certain basis, identical to the
VMS system data. This makes the VIMIS sy-
stem one of the systems available for tracking
routes and activities of fishing vessels.

5.3 The Coastguard of the RC

The Coastguard is an independent floating
formation defined as an integral part of the
Croatian Navy. The Coastguard is in charge of
planning and execution of tasks and coordina-
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koje je nadlezno za planiranje i provedbu zada-
¢a te koordinaciju s drugim nadleznim tijelima
u skladu sa Zakonom o Obalnoj strazi.

U temeljne zadace Obalne straze, izmedu
ostalih, ubraja se i nadzor morskog ribarstva te
sigurnost plovidbe. Obalna straza u suradnji s
tijelom nadleZnim za morsko ribarstvo u
ZERP-u obavlja nadzor i zastitu morskog ribar-
stva, a u unutarnjim morskim vodama i teritori-
jalnom moru pruza potporu tijelima nadlezni-
ma za nadzor morskog ribarstva u skladu s
medunarodnim pravom i propisima RH o mor-
skom ribarstvu [22].

Brojni ekonomski zahtjevi u nadzoru i zastiti
ZERP-a traze plovne jedinice koje su u stanju
obavljati ophodnju u duZem razdoblju u odno-
su na plovne jedinice ostalih tijela ovlastenih za
nadzor morskog ribarstva. Sve te zadace obi¢no
se provede na velikom podrucju i zahtijevaju
djelovanje brojnih plovila i ostalih tehnickih
sredstava.

Klase plovnih jedinica u sastavu Obalne
straze imaju dobre maritimne sposobnosti s
obzirom na njihovu veli¢inu i namjenu te kao
platforme omogucuju vrlo velik spektar mo-
gucénosti obavljanja poslova iz djelokruga nad-
zora morskog ribarstva. S obzirom na veliki
broj ribarskih plovila koji imaju moguénost vi-
Sednevnog boravka na otvorenom moru, od-
nosno ZERP-u, evidentna je potreba za plov-
nim i zrakoplovnim jedinicama Obalne straze
koje imaju mogucnost djelovanja u provode-
nju fizickog nadzora morskog ribarstva na
otvorenom moru. Obalna straza za potrebe
nadzora morskog ribarstva raspolaze sa sljede-
¢im sredstvima [13]:

* Plovne jedinice: ¢etiri ophodna broda, jedan
Skolski brod, jedan spasilacki brod i dva luc-
ka remorkera.

» Zrakoplovne jedinice: helikoptera Mi8 -
MTVIili Mi 171 Sh i Pilatusa PC-9.

* Sustav motrenja i obavjes$éivanja u neprekid-
nom radu s prijenosom podataka u realnom
vremenu (9 radarskih postaja s 13 radara).

Kako su VMS i VIMIS tehnicki sustavi s
mogucéno$cu nadzora ribolovnih aktivnosti s
prijenosom informacija na daljinu, Obalna stra-
Za je neizostavni organizacijski sustav koji pru-
za fizicki nadzor morskog ribarstva i provedbe
ribolovnih aktivnosti u ZERP-u.

tion with other competent authorities in accor-
dance with the Coastguard Act.

The monitoring of the sea fishing and the sa-
fety of navigation are also assignments of the
Coastguard. The Coastguard, in cooperation
with the competent authority in charge of sea
fishing in ZERP, implements the monitoring
and protection of sea fishing, and, in inner and
territorial waters, provides support to compe-
tent authorities responsible for monitoring fis-
hing in accordance with the international law
and regualtions of the RC on sea fishing [22].

Numerous economic demands in monitoring
and protecting ZERP seek navigating units ca-
pable of patrolling over a longer period of time
as compared to navigating units of other parties
authorized to monitor sea fishing. All those as-
signments are usually carried out in a large area
and require the involvement of numerous ves-
sels and other technical resources.

The classes of floating units within the
Coastguard have good maritime performances
considering their size and purpose and, as plat-
forms, they allow a large range of opportunities
for carrying out assignments within the scope of
monitoring sea fisheries. Considering the large
number of fishing craft which are equipped for
multi-day stay in the open sea, i.e. in ZERP,
there is an evident need for craft and aircraft
units of the Coastguard which have the ability
to conduct physical surveillance of sea fishery
at the open sea. The Coastguard is provided
with the following means required for monitor-
ing sea fisheries [13]:

e Floating crafts: four patrol boats, one trai-
ning boat, one rescue boat and two port tu-
gboats

* Aircraft units: Mi8 helicopter - MTVI or Mi
171 Sh and Pilatus PC-9.

* Monitoring Information System working
uninterruptedly with real-time data transfer
(9 radar stations and 13 radars).

The VMS and VIMIS are technical systems
for monitoring fisheries with distance-data
transfer, which makes the Coastguard an essen-
tial organisational system which provides physi-
cal monitoring of sea fishery and enforcement
of fishery activities in ZERP.
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6. RIBARSKE AKTIVNOSTI -
CIMBENICI UGROZBE PLINSKE
INFRASTRUKTURE U PODRUCJU
PLINSKOG EKSPLOATACIJSKOG
POLJA SJEVERNI JADRAN

Na podrucju plinskog eksploatacijskog polja
Sjeverni Jadran vrsi se ribolov tijekom cijele go-
dine. Ribolovne aktivnosti u tom podrucju vrse
hrvatski, slovenski i talijanski ribari s time da su
potonji puno viSe prisutni. Stalno osvjetljenje s
plinskih platformi pogoduje zadrzavanju ribe u
neposrednim blizinama §to iskoriStavaju ribar-
ska plovila za ribolov. Uz navedeno, zabiljeZene
su i podvodne ribolovne aktivnosti od strane
ronioca koji rone neposredno uz plinske plat-
forme iskoristavajuci pogodnost zadrzavanja ri-
bljih vrsta.

Tijekom provodenja nadzora uoceno je kako
se ribolovne aktivnosti pridnenim povla¢nim
alatima vrSe u podrucju podvodne infrastruktu-
re plinskih platformi i njihovim sigurnosnim zo-
nama. Postojeci sustav nadzora VMS nema mo-
guénost pracenja ribarskih plovila druge
nacionalne pripadnosti, dok VIMIS ima mo-
gucnost pracenja ukoliko ribarska plovila imaju
ugradene AIS uredaje. Medutim, niti jedan od
dvaju navedenih sustava nadzora nema moguc-
nost nadzora i kontroliranja ribarskih plovila
strane nacionalne pripadnosti koji se nalaze u
ZERP-u. Obalna straza u provodenju nadzora
u podrucju plinskog eksploatacijskog polja Sje-
verni Jadran je zatekla i zabiljeZila niz ribolov-
nih aktivnosti. Tijekom 2011. godine zabiljeze-
na su ribarska plovila u podrucju plinskog polja
Ivana koja su obavljala ribolovne aktivnosti na
ucestalim pozicijama oko platformi i to na pri-
bliZznim pozicijama
0 =44°44 1T Nik=013216,1'E,

0 =44°41,8 NiL =0132155E,
0 =44°443F Nik=013216,0’E,
0 =44°443 Ni)l = 013216,0" itd. (Slika 6.).

6 FISHING ACTIVITIES - AN
ENDANGERING FACTOR OF THE
GAS INFRASTRUCTURE IN THE
“NORTH ADRIATIC” GAS
EXPLOITATION FIELD

In the “North Adriatic” gas exploitation field
fishing is a year-round activity. Fishing in that
area is carried out by Croatian, Slovenian and
Italian fishermen, the latter being much more
present. Constant illumination from the gas
platforms favours the retaining of fish in the
immediate vicinity and fishing vessels exploit it
for fishing. In addition, underwater activities of
divers, who dive in the immediate vicinity of gas
platforms exploiting the fish retaining in the
area, were recorded.

While monitoring the underwater infrastruc-
ture, fishing with bottom trawling gear was no-
ticed in the area of the underwater infrastruc-
ture of gas platforms and their safety zones.
The existing VMS monitoring system does not
have the possibility to track fishing vessels of
other nationalities, whereas the VITMIS has the
possibility of tracking if the fishing units are fit-
ted with an AIS unit. However, none of the two
mentioned monitoring systems have the possi-
bility to monitor and control fishing vessels of
other nationalities in ZERP. Conducting the
monitoring in the area of “North Adriatic” gas
exploitation field, the Coastguard has recorded
a number of fishing activities. During 2011, fish-
ing vessels were observed in the gas field
IVANA while fishing in frequent positions
around platforms and other locations in the vi-
cinity of
@ =44°44 1 Nir=013216,1’E,

0 =44°41,8 NiL = 0132155 E,
0 =44°443 Nik=013216,0’E,
@ =442443 Nii = 013 216,0 etc. (Figure 6).
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Slika 6. Prikaz uocenih ribarskih aktivnosti i oste¢enja podvodne infrastrukture u podrudju plinskog polja Ivana®
Figure 6 A view of the registered fishing activities and damage to the underwater infrastructure in the area of the gas
field “Ivana™

LEGENDA / LEGEND:
Ivana A - plinska platforma / Ivana A — gas platform

O 2 - ostecenja podvodne infrastrukture / O 2 — damaged underwater infasturctures

R 1 -ribolovno plovilo / R 1 - fishing crafts

Izvor / Source: Autori / Authors

Nadzorom je utvrdeno kako se ribarska plo-
vila ne pridrZavaju propisanih mjera sigurnosti
pomorske plovidbe i uporabe ribolovnih alata
Sto potvrduju utvrdena oStecenja na podvodnoj
infrastrukturi i ostaci ribolovnog alata (Slika 7.).
Ostecenja na podvodnoj infrastrukturi je prili-
kom pregleda utvrdio Hrvatski registar brodova
za potrebe INAgip-a. Pregled je izvrSen 2011.
godine u razdoblju od svibnja do srpnja, upora-
bom daljinski upravljanim podvodnim vozilom
[4].

Gore navedene pozicije zateCenih ribarskih
plovila koji su vrsili zabranjene ribolovne aktiv-
nosti povla¢nim ribolovnim alatima (koca, ram-
pona) potvrduju nacine nastalih oSteéenja zabi-
ljezenih na podvodnoj infrastrukturi.

Prema dobivenim podacima istrazivanja vid-
ljivo je kako su oStecenja u vecini slu¢ajeva pro-
uzro¢ena u podrudju plinskog polja Ivana. Isto
tako, utvrdena su i oSte¢enja na podvodnoj in-
frastrukturi u podrucju plinskih polja Ika i Ida.
Ostecenja prouzrokovana ribolovnim alatom
prikazana su u tablici 2.

11 Peljar 1. Jadransko more — isto¢na obala, IV. izd. 1999., tre-
¢i pregled ispravaka 2011., 6 — 4/03. upute za plovidbu, glav-
ni plovidbeni smjer: plinsko polje Ivana Redak 14, dopuniti:
Uredaji za iskoriStavanje nafte i plina: Plinsko polje Ivana s
Cetiri platforme na priblizno 44°44,0’ N — 13°15,0’ E. Zabranje-
no je sidrenje i ribarenje u cijelom podrucju izmedu platformi
iu podrucju polumjera 500 m oko pozicija platformi, str. B 26.

The supervision has found that fishing units
do not adhere to the prescribed safety measu-
res and to the use of fishing gear which is con-
firmed by the damage to underwater infrastruc-
ture and remains of the fishing gear (Figure 7).
The damage to underwater structure was esta-
blished during inspection by the Croatian Regi-
ster of Shipping for the needs of INAgip. The
inspection was carried out in 2011, in the peri-
od between May and July using a remote con-
trolled underwater vehicle [4].

The above mentioned positions of the fishing
crafts spotted during the prohibited fishing ac-
tivities using bottom trawling gears (trawl, ram-
pon) confirm how the damage to the underwa-
ter infrastructure occurred.

According to the obtained research data, it is
evident most damages were caused in the gas
field “Ivana”. Damages to the underwater in-
frastructure in the gas fields “Ika” and “Ida”
were also defined. Damages caused by fishing
gear is shown in Table 2.

12 PELJAR L. JADRANSKO MORE - ISTOCNA OBALA,
FOURTH EDITION 1999, THIRD REVIEW OF
CORRECTIONS 2011, 6 — 4/03 NAVIGATION MANUAL,
MAIN NAVIGATIONAL ROUTE: gas field IVANA Line
14, insert: OIL AND GAS EXPLOITATION EQUIPMENT:
gas field IVANA with four platforms at about 44°44,0° N -
13°15,0" E. Anchoring and fishing is prohibited in the entire
area between the platforms and the area of the 500 metres
radius surrounding the platforms. p. B 26
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Slika 7. Prikaz oSte¢enja prouzrokovanih ribolovnim alatom
Figure 7 Damages caused by fishing gear

Izvor / Source: INAgip — inspekcijski nadzor Hrvatskog registra brodova / Inspection control of the Croatian Register of Shipping

Tablica 2. Ostecenja prouzrokovana ribolovnim alatom

Table 2 Damages caused by fishing gear

Plinsko polje / - .. Dubina (m) / .
Gas field Pozicija / Position Trasa / Route Depth (m) Znacajke / Features
— 44°50.4' N Ostatak ribolovnog alata
IVANA NP , IVANA K - PULA 36,4 —mreza / The remains of the
A=013°359E .
fishing tool — net
— 44°482° N Ostatak ribolovnog alata
IVANA NPt IVANA K - PULA 36,4 — mreza / The remains of the
A=013°28,7 E .
fishing tool — net
— 44°44.9' N Ostatak ribolovnog alata
IVANA NN , IVANA E - IVANA D 42,6 —mreZza / The remains of the
A=013"147 E ;
fishing tool — net
— A4°448' N Ostatak ribolovnog alata
IVANA N PR A IVANA E - IVANA D 42,7 —povlacni dio / The remains
A=013"147 E ;
of the trawling part
— 44°35 N Ostatak ribolovnog alata
IVANA $=r > ) IVANA B - IVANA A 42,7 —mreza / The remains of the
A=013"140E .
fishing tool — net
0 =44°272N
L =013°30,I’E Savijanje+otklon (1 m) /
IDA/IKA ¢ =44°257 N IDA C-IKA A 59,2 Bending+deviation (1 m)
L =013°29.9 E
— 44°21.9'N Ostecen kabel katodne
IDA/IKA N _ ona o IDAC-IKA A 61,2 zaStite / Damaged cathodic
A =013°29,5"E .
protection cable
0 =44°223 N
A =013°23,6’E Savijanje + otklon (15 m) /
TKA ¢ =44°28 7N KA A-TKAB >74 Bending + deviation (15 m)
A =013"270E
— 4444 N Ostatak ribolovnog alata
IDA/IVANA $= 010 A> IDA C-1IVANA K 43,0 —mreza / The remains of the
A=013"194"E .
fishing tool — net

Izvor / Source: INAgip — inspekcijski nadzor Hrvatskog registra brodova / Inspection control of the Croatian Register of Shipping
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7. PRIJEDLOG SUSTAVA
NADZORA RIBOLOVNIH
AKTIVNOSTI U PODRUCJU
PLINSKOG EKSPLOATACIJSKOG
POLJA SJEVERNI JADRAN

Utvrdenom problematikom koja se odnosi
na sigurnost plinskih platformi postavlja se pro-
blemski zadatak pronalazenja poboljSanja efi-
kasnosti sustava nadzora ribolovnih aktivnosti
u podrucju plinskog eksploatacijskog polja Sje-
verni Jadran. Navedeni sustavi nadzora imaju
ogranicenja u provodenju nadzora i sprjecava-
nja ribolovnih aktivnosti s obzirom na njihove
tehnicke mogucnosti detektiranja i identificira-
nja ribarskih plovila. S obzirom na tehnicke
mogucnosti VMS sustava moguce je nadzirati
isklju¢ivo hrvatska ribarska plovila koja imaju
instalirane VMS predajnike. VMS sustav je ba-
ziran na principu prijenosa podataka putem in-
frastrukture mobilnog operatera (VIP) koji ima
ogranifenja prijenosa podataka na mogucu
udaljenost VMS predajnika u odnosu na bazne
stanice koje se nalaze na kopnu. VITMIS sustav
omogucuje detektiranje plovila radarskim pu-
tem, dok identificiranje vr$i pomocu AIS susta-
va.

Medutim, VTMIS sustav ima mogucnost
identificiranja samo onih ribarskih plovila koji
zakonskom regulativom moraju imati ugraden
AIS sustav. Radarskim detektiranjem plovila, a
s obzirom na parametre brzine i smjera kreta-
nja, moguce je pretpostaviti da se radi o ribar-
skom plovilu koji vrsi ribarsku aktivnost. Obal-
na straza posjeduje sredstva za fizicku
prisutnost na podrucju plinskih platformi ¢ime
pridonosi umanjenju ograni¢enja VMS i
VTMIS sustava u nadzoru ribolovnih aktivno-
sti. Bez obzira na mogu¢nost fizicke prisutnosti
Obalna straza ima umanjenu mogucénost pravo-
vremenog odaziva u trenutku provodenja za-
branjenih ribolovnih aktivnosti na podrucju
plinskog eksploatacijskog polja Sjeverni Jadran.
Umanjena moguénost pravovremenog odaziva
odnosi se na potrebno vrijeme odaziva plovnih
jedinica, dok zrakoplovne jedinice zadovoljava-
ju pravovremeni odziv s ogranienjem uspo-
stavljanja potpune kontrole nad ribolovnim ak-
tivnostima.

Medusobna neuvezanost i ograni¢enost pri-
jenosa podataka izmedu navedenih sustava
nadzora je takoder jedan od bitnih ¢imbenika

7 SUGGESTED CONTROL AND
SURVEILLANCE (MCS) OF THE
FISHING ACTIVITIES IN THE
“NORTH ADRIATIC” GAS
EXPLOITATION FIELD

Having defined the problems related to the
security of gas platforms, another task is to im-
prove efficacy of the systems for the control
and surveillance of fishing activities in the area
of the “North Adriatic” gas exploitation field.
The mentioned control and surveillance sys-
tems of fishing activities are limited in imple-
menting surveillance and prevention of fishing
activities considering the technical possibilities
of detecting and identifying fishing vessels. As
for the VMS technical performances, it is only
possible to monitor Croatian fishing vessels
equipped with VMS transmitters. The VMS
system is based on the principle of data trans-
mission via mobile operator (VIP) which has a
limited data transfer considering the possible
distance of the VMS transmitter in relation to
the base stations ashore. The VIMIS system
enables the detection of vessels by radar,
whereas identification is done via the AIS sys-
tem.

However, the VITMIS system has the ability
to solely identify the fishing vessels which are,
by legislation, required to be fitted with the AIS
system. With radar vessel detection, consider-
ing the speed and route parameters, we can as-
sume if the vessel in question is a fishing vessel
performing a fishing activity. The Coastguard
possesses means for a physical presence in the
area of gas platforms thus reducing limitations
of the VMS and VTMIS system of the control
and surveillance of fishery activities. Regardless
of the possibility of physical presence, the
Coastguard has a reduced possibility of a timely
response at the moment of prohibited fishing
activities in the area of the “North Adriatic”
gas exploitation field. The reduced possibility
to response in time refers to the required re-
sponse time of the floating unit, while aircraft
units meet the timely response criteria with a
limitation of establishing full control over fish-
ing activities.

The lack of mutual interconnections and a
limited data transfer between the mentioned
monitoring systems is also one of the important
factors affecting the reduction of efficiency. An
improvement of the fishing vessel monitoring
system can be achieved by transferring VMS
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koji utjeCu na umanjenje ucinkovitosti. Pobolj-
Sanje sustava nadzora nad ribarskim plovilima
moguce je dobiti prijenosom podataka VMS
sustava do operativnih jedinica Obalne straze i
vec postojecom mogucnoscu dostupnosti poda-
taka VITMIS nadzornom centru. Dostupnos$cu
podataka omogucuje se veca vjerojatnost de-
tektiranja i identificiranja ribarskih plovila koja
se zateknu u podrucju plinskog eksploatacij-
skog polja Sjeverni Jadran. Pove¢anom moguc-
nos¢u detektiranja i identificiranja ribarskih
plovila u njihovom obavljanju ribarskih aktiv-
nosti u podrucju plinskog eksploatacijskog po-
lja Sjeverni Jadran stvaraju se uvjeti za opravda-
nu uporabu i angaZiranje operativnih jedinica
Obalne straze u sprjecavanju zabranjenih ribo-
lovnih aktivnosti.

U prethodnim poglavljima napravljen je ele-
mentarni osvrt na VIMIS sustav i sve ¢cimbeni-
ke koji ga ¢ine primarnim i neizostavnim susta-
vom za ucinkovito vrSenje nadzora i upravljanja
pomorskim prometom. U ovome poglavlju bit
¢e obradena moguénost poboljSanja ucinkovi-
tosti VIMIS sustav na sjevernom Jadranu po-
stavljanjem senzora za motrenje i prikupljanje
podataka (radar i AIS) o objektima u blizini
plinskih platformi Ivana A i Anamaria A koje se
nalaze na pozicijama:

0 =44°447 N A = 013218,0’ E (Ilvana A);

o = 44° 21,8 N A = 013222,5" E’ (Anamaria A)
2], [8].

Prema tehnickom opisu navedenih platformi
moguce je izvrSiti postavljanje radara i AIS pri-
mopredajnika na visini od priblizno 50 metara
iznad mora na ve¢ postojeim konstrukcijama
koje nose radiokomunikacijske i ostale anten-
ske uredaje za prijenos signala. Takoder, mogu-
¢e je postaviti antenske sustave radara, AIS-a te
za prijenos podataka (videolink) na resetkastu
konstrukciju za ispustanje viska eksploatiranog
plina kao najviSeg konstrukcijskog dijela plat-
forme. Podaci bi se prenosili u realnom vreme-
nu do najblizeg VITMIS operativnog centra.

Prema navedenim lokacijama na kojima su
postavljeni radarski sustavi (Sveti Martin — za-
padna Istra) na visini od 229 m, (Osors¢ica —
Losinj) na 576 m, vidljivo je da su lokacije na
vrlo visokim nadmorskim visinama zbog pove-
¢anja radarskog horizonta. Kao posljedicu po-
vecCanja radarskog horizonta, tj. udaljenosti na
kojima mogu biti detektirani objekti dobivamo
slabljenje reflektiranog elektromagnetskog vala

data to the operational units of the Coastguard
and by the already existing possibility of trans-
ferring VTMIS data to the control centre. Data
availability enables a greater probability of de-
tection and identification of fishing vessels
caught in the area of the “North Adriatic” gas
exploitation field. An increased possibility of
detecting and fishing vessels identification
caught fishing in the area of the “North Adriat-
ic” gas exploitation field creates conditions for
a justified use and involvement of the opera-
tional units of the Coastguard in preventing
prohibited fishing activities.

The previous chapters offered a basic review
of the VIMIS system and all the factors which
make it the primary and irreplaceable system
for an efficient control and surveillance of the
maritime traffic. This chapter will deal with the
possibility of improving the efficiency of the
VTMIS system in the North Adriatic by install-
ing monitoring and data collecting sensors
(RADAR and AIS) regarding objects on the
gas platforms “Ivana A” and “Anamaria A’ lo-
cated on:

¢ =44° 44,7 N1 = 013218,0’ E (Ivana A);

¢ = 44° 21,8 N = 013222,5 E’ (Anamaria A)
(2], [8]-

According to the technical description of these
platforms, it is possible to install RADAR and
AIS transceivers at the height of approximately
50 metres above the sea level on the existing
structures which carry radio communications
and other aerial devices for the signal transmis-
sion. It is also possible to put antenna RADAR
systems, AIS and, for data transfer, video link
on the grid for the release of the excess of ex-
ploited gas, as the highest structural part of the
platform. The data would be transmitted in real
time to the nearest VITMIS Operations Centre.

According to the locations where RADAR
systems were put, Sveti Martin (West Istria) at
a height of 229 meters and Osors¢ica (LoSinj)
at 576 metres, it is evident that the locations
are well above the sea level in order to increase
the radar horizon. As a result of the increase in
the radar horizon, i.e. distance at which an ob-
ject can be detected, we get the weakening of
the reflected electromagnetic wave in the area,
considering the fact that an electromagnetic
wave weakens with each squared distance. Fur-
thermore, the increased distance reduces the
possibility of detecting smaller objects (with
small radar-reflecting surface) and the ability to
discern targets according to the angle and dis-
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Tablica 3. Usporedni prikaz radarskog horizonta postojecih i predloZenih lokacija
Table 3 A comparative view of the radar horizon in the existing and suggested locations

Lokacija / Location Visina ante.ne (m) / Visin'a objefkta (m) / | Radarski hmjizont ™M)/
Antenna height (m) Object height (m) Radar horizon (M)
Zap. Istra / West Istria (Sv. Martin) 229 4 37.69
M. Losinj (Osor¢ica) 576 4 57.2
Platforma / Platform Ivana A 50 4 19.95
Platforma / Platform Anamaria A 50 4 19.95

Izvor / Source: Autori / Authors

u prostoru s obzirom da elektromagnetski val
slabi s kvadratom udaljenosti. Takoder, poveca-
nom udaljeno$¢u smanjuje se moguénost detek-
tiranja manjih objekata (malom radarskom re-
fleksnom povrSinom) te mogucnost razlucivanja
ciljeva po kutu i udaljenosti ¢ime postoji moguc-
nost stapanja odraza dvaju objekata u jedan.

Ukoliko napravimo usporedbu radarskog ho-
rizonta postojecih i predloZenih lokacija prema

izrazu d =2,2VHant +22\VHobj [6],s pret-
postavkom da se za prosjecnu visinu objekta
uzima vrijednost od 4 m, dobit ¢emo sljedece
vrijednosti prikazane u tablici 3.

Podrucdje pokrivenosti radarskim horizontom
od priblizno 19,95 M za predloZene platforme
Ivana 1 Anamaria u cijelosti pokriva podrucje
plinskog eksploatacijskog polja Sjeverni Jadran.
Prosjecna udaljenost od platformi na kojoj se
preklapaju radarski horizonti iznosi priblizno
12 M. Podrucje preklapanja se proteze pribliz-
no po sredini plinskog eksploatacijskog polja
Sjeverni Jadran, Sto potvrduje njegovo ucinkovi-
to pokrivanje sredstvima za prikupljanja poda-
taka (radar, AIS) postavljanjem na platforme
Ivana A i Anamaria A.

Simulacijskim prikazom vjerojatnosti detekci-
je i primljene snage potvrdeno je ucinkovito po-
krivanje polja radarskim sustavom s obzirom na
tehnicke znacajke radara i zadane parametre vi-
sine antene, visine (srednjih) objekata i njihovih
radarskih refleksijskih povrSina te stanja mora 3
po Beauofortovoj tablici (Grafikon 2.1 3.).

Dobivenim rezultatima moguce je zakljuditi
kako postavljanje radara na platforme Ivana A i
Anamaria A povecavaju ucinkovitost VIMIS
sustava i detektiranje (srednjih) objekata u cije-
lom plinskom eksploatacijskom polju Sjeverni
Jadran u odnosu na postojeée pozicije Sveti
Martin — zapadna Istra i Osorscica — LoSin;.

tance which can cause the merging of reflection
of the two objects into one.

If we compare the radar horizon of the exist-
ing and suggested locations according to ex-

pression d =22VHant +22VHobj [6], as-
suming that the average height of an object
takes the value of 4 metres, we will get the fol-
lowing values shown in Table 3.

The area with the radar horizon coverage of
approximately 19.95 M for the suggested plat-
forms “Ivana” and “Anamaria” fully covers the
“North Adriatic” gas exploitation field. The av-
erage distance of the platforms at which radar
horizons overlap is approximately 12 M. The
area of overlap extends approximately along
the centre of the “North Adriatic” gas exploita-
tion field thus confirming its effective coverage
with data collecting means (RADAR, AIS) in-
stalled on the platforms “Ivana A’ and “An-
amaria A”.

A simulation, showing the detection proba-
bility and the power received, has confirmed an
effective field coverage with the radar system
considering the technical features of the radar
and the given parameters of the antenna height,
height of (medium) objects, their reflective sur-
faces and the Beaufort scale sea state 3 (Graph
2 and 3).

On the basis of the obtained results, we can
conclude that installing radars on platforms
“Ivana A” and “Anamaria A’ increases the effi-
ciency of the VIMIS system and the detection
of (medium) objects in the entire “North Adri-
atic” gas exploitation field in relation to the ex-
isting positions of Sveti Martin (west Istria) and
Osorscica (Losinj).

The suggested platforms provide the best
conditions for installing technical devices con-
sidering their position, height above sea level
and the fact that they are under a 24-hour sur-
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Grafikon 2. Vjerojatnost radarske detekcije srednjih objekata u odnosu na udaljenost
Graph 2 Radar detection probability of medium objects in relation to the distance

Izvor / Source: Selektivno ometanje radarskih sustava i utjecaj na sigurnost plovidbe, doktorski rad / Selective radar system
interference and the influence on the safety of navigation, Ph. D. thesis
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Grafikon 3. Primljena snaga radara u odnosu na udaljenost
Graph 3 Received radar power in relation to the distance

Izvor / Source: Selektivno ometanje radarskih sustava i utjecaj na sigurnost plovidbe, doktorski rad / Selective radar system
interference and the influence on the safety of navigation, Ph. D. thesis
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PredloZene platforme pruZaju najbolje uvjete
za postavljanje tehnickih sredstava s obzirom
na njihove pozicije, visinu iznad mora te da su
pod 24-satnim nadzorom posada, i imaju osigu-
ranu sluzbu motrenja i obavjescivanja u sustavu
pomorske radiokomunikacije.

Predlozeno poboljSanje VITMIS sustava uz
VMS sustav povecalo bi u¢inkovitost i vjerojat-
nost detektiranja i identificiranja ribarskih plo-
vila na podrucju plinskog eksploatacijskog polja
Sjeverni Jadran. Dobivanjem potpune i pravo-
dobne informacije omogucuje se pravovremeno
angaziranje potrebnih operativnih jedinica
Obalne straze u sprjecavanju provodenja ribo-
lovnih aktivnosti ukoliko operater VITMIS cen-
tra neuspjeSno, putem komunikacijskih uredaja
upozorava ribarska plovila na vrSenje zabranje-
nih ribolovnih aktivnosti.

8. ZAKLJUCAK

Infrastruktura plinskog eksploatacijskog polja
Sjeverni Jadran pogoduje razvoju i zadrzavanju
ribolovnih vrsta Sto ribari iskoriStavaju u svrhu
provodenja ribolovnih aktivnosti. Zabiljezeno
provodenje ribolovnih aktivnosti u tome podruc-
ju koriStenjem pridnenih povlacnih alata ugroza-
va podvodnu infrastrukturu plinskih platformi, a
s time i sigurnost, $to kao posljedicu moze imati
velike materijalne Stete i oneciS¢enje morskog
okoliSa. U svrhu utvrdivanja nastalih oStecenja
provedeno je ispitivanje podvodne infrastruktu-
re plinskih platformi za kompaniju INAgip od
strane Hrvatskog registra brodova kojim je utvr-
den niz zabiljezenih oStecenja s evidentnim ma-
terijjalnim Stetama. Provodenje nadzora ribolov-
nih aktivnosti moguce je vrsiti VMS i VIMIS
sustavom te Obalnom strazom koji imaju znatna
ogranicenja u detektiranju i identificiranju ribar-
skih plovila, a samim time i sprjeCavanja zabra-
njenih ribolovnih aktivnosti u plinskom eksploa-
tacijskom polju Sjeverni Jadran. Medusobna
neuvezanost i ogranicenost prijenosa podataka
izmedu navedenih sustava nadzora utjeCe na
umanjenu ucinkovitost u nadzoru ribolovnih ak-
tivnosti. Postavljenjem dodatnih senzora za pri-
kupljanje podataka (radar, AIS) u VITMIS susta-
vu na dodatne lokacije plinskih platformi Ivana
A 1Anamaria A povecava se ucinkovitost VIMIS
sustava u detektiranju i identificiranja ribarskih
plovila u tom podrucju. IzvrSenom projekcijom
radarskog horizonta na predloZenim pozicijama
u potpunosti je pokriveno podrucje plinskog ek-

veillance of the crew and have an ensured mon-
itoring and information service within the ma-
rine radio communications system.

The suggested improvements of the VITMIS
and VMS systems would improve the efficien-
cy and detection probability and the identifica-
tion of fishing vessels in the “North Adriatic”
gas exploitation field. Complete and in time
information enables an in time involvement of
the necessary operative units of the Coast-
guard in preventing fishing activities if the op-
erator of the VIMIS operative centre fails to
successfully warn fishing units about the pro-
hibited fishery activities via communication
devices.

8 CONCLUSION

The infrastructure of the “North Adriatic”
gas exploitation field favours the development
and the retaining of fish species which fisher-
men exploit for fishing. The detected use of
bottom trawling gear during fishing endangers
the underwater infrastructure of gas platforms
and thus their safety, which, as a consequence,
may cause great material damages and pollu-
tion of the marine environment. In order to
determine the amount of damages, the
Croatian Register of Shipping conducted a re-
search for the INAgip company. The research
has indicated a significant amount of damages
with evident material loss. The control and
surveillance of fishing activities can be per-
formed with VMS and VTMIS systems and
the Coastguard which are substantially limited
in detecting and identifying fishing vessels
and, consequently, preventing prohibited fish-
ing activities in the “North Adriatic” gas ex-
ploitation field. The lack of interconnections
and a limited data transfer between the men-
tioned monitoring systems affects the reduced
efficiency in monitoring fishing activities. The
instalation of additional sensors for collecting
data (RADAR, AIS) in the VTMIS system on
new locations of the gas platforms “Ivana A”
and “Anamaria A” increases the efficiency of
the VIMIS system in detecting and identify-
ing fishing vessels in the area. The completed
projection of the radar horizon in the suggest-
ed locations covers in its entirety the “North
Adriatic” gas exploitation field with a reduced
possibility of losing or not detecting objects in
the area. The suggested improvement of the
VTMIS and VMS systems has enabled a time-
ly involvement of the necessary operative units
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sploatacijskog polja Sjeverni Jadran s umanje-
nom moguénoscu gubljenja ili nedektiranja obje-
kata u tom podrucju. PredloZzeno poboljSanje
VTMIS sustava uz VMS sustav omogucilo bi
pravovremeno angaziranje potrebnih operativ-
nih jedinica Obalne straze u sprje¢avanju provo-
denja zabranjenih ribolovnih aktivnosti u po-
drucju plinskog eksploatacijskog polja Sjeverni
Jadran.
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