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IZBOR KURSOVA U OBALNOJ NAVIGACIJI

PLOTTING COURSES IN COASTAL NAVIGATION

SAZETAK

Ovaj clanak bavi se ispitivanjem nacina planiranja
putovanja u obalnoj navigaciji od strane zapovjednika
broda i casnika plovidbene straze, te njihovim postu-
panjem u skladu s propisima i preporukama prilikom
crtanja kursova kod obilaZzenja opasnosti i prolazaka
podrudjima ogranicene Sirine. Dobiveni rezultati treba-
li bi ukazati na glavne nedostatke postojeceg sustava
obveza i preporuka kod planiranja obalne plovidbe,
ponuditi dodatne preporuke te donekle standardizirati
nacin povlacenje kursova. S ovim dodatnim preporu-
kama primarno bi se smanjila potencijalna opasnost
od sudara prilikom mimoilaZenja brodova u nasuprot-

nim kursovima.

Kiljucne rijeci: planiranje putovanja, obalna navigacija,
povlacenje kursova

SUMMARY

This article examines the ways of passage planning
made by captains and officers of the navigation wat-
ch in coastal navigation, and their acting in line with
regulations and guidelines when plotting courses in
narrow passages and avoiding dangers. The obtained
results should point out the main drawbacks of the
existing system of duties and guidelines in short-sea
navigation planning, suggest additional guidelines
and, to a certain extent, standardize course plotting.
The aim of these additional recommendations is pri-
marily to reduce the potential risk of collision when
two vessels are meeting on reciprocal or nearly reci-
procal courses.

Key words: Passage planning, coastal navigation,
plotting courses
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1. UVOD

Planiranje putovanja broda te izbor plovid-
benih putova i kursova danas se najvec¢im dije-
lom temelji na subjektivnoj procjeni zapovjed-
nika broda. Na ovu procjenu, pored neizravnih
formalnih propisa, utjecu i odgovarajuée pre-
poruke kojih bi se zapovjednici i ¢asnici plovid-
bene straze trebali drZati. S obzirom na razlici-
to tumacenje ovih preporuka u praksi je
prisutna prevelika raznolikost u povlacenju
kursova. Ova raznolikost sama po sebi ne pred-
stavlja problem, medutim neizravno uzrokuje
preveliko priblizavanje obali, te nepotrebno
preklapanje kursova s povecanim brojem po-
tencijalnih opasnosti od sudara, tj. potrebe da
se poduzima odgovarajuca radnja izbjegavanja
sudara. Neke od preporuka kod ucrtavanja kur-
sova na izabranom plovidbenom putu su[1, 429-
430] [6, 251-252]:

— izbor polazne pozicije mora omoguciti sigur-
no dovodenje broda na nju,

— kursove ucrtavati po najkra¢em i najsigurni-
jem putu,

— kursove ucrtavati na povoljnoj udaljenosti od
obale da raspored objekata omoguci sigurno
odredivanje pozicije,

— kursove ucrtavati na sigurnoj udaljenosti od
svih navigacijskih opasnosti,

— kursove ucrtavati na sigurnim dubinama s
obzirom na gaz broda i dodatni uron u plit-
koj vodi uslijed brzine broda,

— ako je moguce, kursove ucrtavati tako da
vode na markantne objekte ili pokrivene
smjerove, a izmjene kursova vrsiti subocice
na markantne objekte (nocu svjetionike),

— za no¢ne plovidbe ucrtati kursove na vecoj
udaljenosti od navigacijskih opasnosti,

— nocu nije uputno ucrtavati duzu liniju kursa
ako su tocke okreta nesigurne, ve¢ je bolje
ucrtati dva kursa i imati neznatno duzi put,
ali sigurne tocke okreta na svjetionik,

— plutace i brodove svjetionike izbjegavati na
udaljenosti ne manjoj od 0,5 M,

— opasnosti ¢ija je pozicija nesigurna izbjegava-
ti na udaljenosti ne manjoj od 1 M, ili vise
kod smanjene vidljivosti i ostalih nepovoljnih
uvjeta plovidbe,

— ne oslanjati se na nepotpune i neprovjerene
informacije,

1. INTRODUCTION

Passage planning and selecting sailing routes
and courses have been largely based on the
subjective assessment of the master. In addition
to indirect formal regulations, the assessment is
affected by relevant guidelines that masters and
officers of the navigation watch should comply
with. As the guidelines are interpreted in dif-
ferent ways, there is an excessive variety of
plotting courses in practice. The variety itself is
not an issue but may indirectly lead to sailing
too close to the coastline and unnecessary over-
lapping of courses, which increases the poten-
tial collision risk, i.e. the number of adequate
actions aimed at avoiding collisions. Here are
some of the guidelines on plotting courses on a
selected sailing route [1, 429-430] [6, 251-252]:

— choice of the starting point has to enable the
safe arrival of the ship to the position,

— plot courses along the shortest and safest ro-
ute,

— plot courses at reasonable distance to the co-
ast so that the arrangement of shore objects
and structures allow accurate position fix,

— plot courses at a safe distance to any hazard
to navigation,

— plot courses over safe sea depth given the
ship draft and additional squat in shallow wa-
ter arising from the ship’s speed,

— if possible, plot courses so that they lead to
prominent objects, transits or leading marks,
and alter the course abeam to prominent
objects (lighthouses at night),

— at night, plot courses at greater distance to
navigational dangers,

— at night, it is not recommended to plot a long
course line if the turning points are uncerta-
in; it is better to plot two courses and have a
slightly longer route with a safe turning point
relative to a lighthouse,

— pass buoys and light vessels not closer than
0.5 M,

— dangers having uncertain position should be
avoided at a minimum distance of 1 M; the
distance should be greater in the event of re-
duced visibility and other adverse sailing
conditions,

— do not rely on incomplete and unchecked in-
formation,
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— uzeti u obzir gusto¢u prometa, te izbjegavati
situacije mimoilaZzenja u suprotnim kursovi-
ma (drzati se desne strane) pazeci na raspo-
lozivi manevarski prostor,

— drzati se preporucenih kursova sukladno pu-
blikacijama i priru¢nicima, a posebno kada
su na pojedinim plovidbenim putovima ozna-
¢eni markantni objekti, postavljena svjetlo-
sna i zvucne signalizacija, postavljeni pokri-
veni smjerovi, itd'.

U smislu izbjegavanja potencijalnih opasno-
sti od sudara u nasuprotnim kursovima poseb-
no je bitna preporuka koja se odnosi na drzanje
desne strane ograni¢enog podrucja. Navedena
preporuka moze se promatrati i u okviru Me-
dunarodnih pravila za izbjegavanje sudara na
moru, tj. dijela koji se odnosi na uske kanale 1
nacina kako zapovjednici, tj. Casnici definiraju
uski kanal. Za potrebe odredivanja raspodjele
kretanja brodova po poprecnoj osi plovnog
puta, tj. nacina povlacenja kursova, provedeno
je ispitivanje medu zapovjednicima i ¢asnicima
plovidbene straze. Uzimajuci u obzir dobivene
rezultate, ali i rezultate drugih analiza, postoje-
¢e preporuke u svezi povlacenja kursova bit ce
djelomi¢no prosirene, posebno one koje se od-
nose na drzanje desne strane unutar podrucja
ograniene Sirine, a s osnovnim ciljem da se
smanji broj potencijalnih sudara u situacijama
mimoilazenja brodova u nasuprotnim kursovi-
ma. Ove dodatne preporuke mogle bi se pri-
mjenjivati iskljuc¢ivo u podrucjima gdje ne po-
stoje posebni sustavi regulacije plovidbe, npr.
sustavi odijeljenog prometa.

2. RAZDIOBA KRETANJA
BRODOVA PO POPRECNOJ OSI
PLOVIDBENOG PUTA

Razdioba brodova po poprecnoj osi plovid-
benog puta u nekom ogranicenom podrucju
moze se odrediti prikupljanjem podataka o kre-
tanju brodovi kroz duZe razdoblje. Iako su po-
trebni mjeseci, nekad i godine za znacajnije
analize danaSnje utvrdivanje nacina kretanja
brodova znacajno je olakSano AIS? sustavom.

Danas, pored polozaja luka, sustavi usmjera-
vanja plovidbe, predstavljaju glavni ¢imbenik u

— take into consideration the traffic density
and avoid head-on meeting (keep to starbo-
ard), considering the available area for safe
manoeuvring,

— follow recommended courses according to
publications and guidelines, particularly
when they feature prominent objects, light
and sound signalling, leading marks, etc.
along sailing routes.!

With respect to avoiding potential collision
risks on reciprocal courses, it is particularly im-
portant that vessels keep to the starboard side
of a limited waterway. This recommendation
can be observed as part of the International
Regulations for Preventing Collision at Sea, i.e.
the section referring to narrow channels and
how the masters, i.e. deck officers define a nar-
row channel. Within this study, to determine
the manner of distribution of movement of
ships in transverse axis of a waterway, a number
of captains and officers of a navigational watch
was surveyed. Taking into account the results
obtained and the results of other analysis, the
existing guidelines regarding plotting courses
will be partially extended, in particular those
referring to keeping to the starboard side of a
limited waterway. This will eventually reduce
the potential collision risk of vessels meeting
head-on on reciprocal courses. The additional
guidelines might especially apply to areas hav-
ing no traffic regulation systems, e.g. traffic sep-
aration schemes.

2. TRANSVERSAL DISTRIBUTION
OF THE SHIP TRAFFIC

The distribution of ship traffic along the
transverse axis of a waterway in a limited area
can be determined by gathering ship movement
data over a longer period of time. Although
thorough analyses require months, even years,
determination of the ship traffic behaviour has
been considerably facilitated by AIS? system.

In addition to port positions, vessel routing
systems are the major factors when grouping
sailing routes in certain directions. In areas
where such systems do not exist, traffic tends to
spread to both sides of the waterway. This

! Sli¢ne ili iste preporuke mogu se pronaci u drugim naviga-
cijskim publikacijama [2], [3], [4], itd.

2 AIS-Automatic Identification System. Podaci o kretanju
brodova dobiveni preko AIS sustava dostupni na [13].

' Similar or identical recommendations can be found in other
navigation publications [2], [3], [4], etc.

2 AIS - Automatic Identification System. Ship movement
data via AIS system are available at [13].
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grupiranju ruta na nekom pravcu kretanja. Ta-
koder, na prostoru gdje ne postoje ove mjere
promet tezi rasipanju po cijeloj Sirini plovnog
puta. U konacnici to vodi velikom broju poten-
cijalnih opasnosti, posebno u nasuprotnim kur-
sovima i blizu nasuprotnim kursovima. Kon-
kretne analize za pojedina mjesta to potvrduju.
Slika 1. prikazuje glavne europske brodske
rute, a grafikon 1. primjer razdiobe prometa
brodova po popre¢noj osi za dva nasuprotna
plovidbena toka u podrucju ogranicene Sirine
bez sustava usmjeravanja plovidbe.

eventually leads to a number of potential risks,
particularly on and near reciprocal courses.
The analyses for specific areas confirm the
problem. Figure 1 shows the major European
sailing routes, whereas Graph 1 presents an ex-
ample of traffic distribution along the trans-
verse axis for two reciprocal traffic flows in a
limited waterway having no routing / tracing
system.

The above analysis of the ship traffic distri-
bution in a limited waterway which is not pro-
vided by any particular sailing regulation sys-

Slika 1. Glavne europske brodske rute [10]
Figure 1 Major European sailing routes [10]

Prikazana analiza razdiobe kretanja brodova
u podrudéju ogranicene Sirine gdje ne postoje
posebni sustavi regulacije plovidbe, kao i vecina
sli¢nih analiza®, potvrduje da nasuprotni plovid-
beni tokovi nisu simetri¢no rasporedeni u od-
nosu na srediSnjicu i da uvijek postoji njihovo
odredeno preklapanje. Takoder, za ocekivati je
da rastom veli¢ine brodova standardna devija-
cija odstupanja od sredi$nje linije opada, odno-
sno da se veci brodovi grupiraju oko srediSnjeg

tem, as well as most of similar analyses?
confirm that the reciprocal sailing flows are not
distributed symmetrically with regard to the
centre line and that there is always a degree of
overlapping. Moreover, it is expected that the
increase in ship size will result in the reduction
of the standard deviation to the centre line, i.e.
larger ships will tend to group around the cen-
tral part of the limited area. Figure 2 uses nor-
mal distribution to present the ship traffic dis-

3 Primjeri: [7, 42-43], [12], [14], [15] itd.

3 Examples: [7, 42-43], [12],[14], [15] etc.
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Grafikon 1. Primjer raspodjele kretanja brodova i aproksimacija normalnom razdiobom [11]*
Graph 1 Example of the ship traffic distribution and approximation by normal distribution [11]*
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dijela ograni¢enog podrucja. Na grafikonu 1.
uzeta je normalna razdioba za prikaz razdiobe
kretanja brodova po poprecnoj osi, medutim u
ovom primjeru, ali i ostalim slicnim primjerima
kada se rute povlace desno od crte sredine ili
neke druge referentne linije (posebno kada je
oznacena) mogu se uzeti neke druge razdiobe,
npr. rayleigheva, lognormalna, itd.

3. POVLACENJE KURSOVA

Ispitivanjem zapovjednika i Casnika plovid-
bene straze pokusat ¢e se odrediti razdioba po-
vlacenja kursova po Sirini plovidbenog puta i
pripadajuca standardna devijacija. Za potrebe
ispitivanja koriSteni su preslici odgovarajucih
karata uz moguénost koristenje ECDIS® susta-
va. S obzirom da se ispituje nacin povlacenja
kursova kroz ograni¢ena podrucja, minimalna
udaljenost povlacenja od obale i pridrzavanje
pravila desne strane kod prolazaka ogranice-
nim podrucjem, ispitanici su podijeljeni u dvije
grupe. Razlika jedne grupe od druge iskljucivo
je u zadanom smjeru kretanja broda. Svim ispi-
tanicima naznacena je veli¢ina broda i gaz’, na-
pomenuto je da se kursovi povlace iskljucivo
prema informacijama s karte, te da se pridrza-
vaju uobicajenih preporuka i pravila za izbjega-
vanje sudara na moru. Cilj i svrha ispitivanja,
ispitanicima nije navedena, odnosno ne prije

* Rezultati istraZivanja prometa brodova za Fehmarn Belt
(20 km Sirok prolaz izmedu otoka Fehmarn u Njemackoj i
otoka Lolland u Danskoj), podaci prikupljeni tijekom 1998. i
1999. godine.

5 ECDIS-Electronic Chart Display Information System,
Transas 2002.

® Brod ne manji od 10 000 BT, gaz 10 m i ve¢i, u normalnim
vremenskim uvjetima, pri punoj/ekonomskoj brzini.

tribution along the transverse axis. However, in
this example as in all similar cases when routes
are plotted to the starboard side of the centre
line or any other reference line (particularly if
it is marked), various distributions may be used,
e.g. Rayleigh distribution, lognormal distribu-
tion, etc.

3. PLOTTING COURSES

A survey of captains and officers of the navi-
gation watch was used to determine the distri-
bution of courses plotted across the waterway
width and their standard deviation. Copies of
relevant charts and ECDIS® system were used
during the survey. Since the aim of the survey
was to examine the ways of plotting courses
through limited waterways, minimal plotting
distance to the coast and compliance with the
rules in meeting situations, the respondents
were divided into two groups, each having a dif-
ferent ship direction. The respondents were fa-
miliar with the size and draft of their respective
ships®, they were told to plot courses relying ex-
clusively on chart information, and to comply
with standard guidelines and rules of the road.
The respondents did not know the goal and the
purpose of the survey until the very end of the
process. The respondents were divided into two
groups in order to obtain maximum independ-
ence and accuracy of the results regarding the

4 Results obtained during a 1998-1999 research of ship
movement in Fehmarn Belt (20 km wide passage between
Fehmarn island in Germany and Lolland island in Denmark).
5 ECDIS - Electronic Chart Display Information System,
Transas 2002.

6 Ships not less than 10000 GT, draft 10m and more, in normal
weather conditions, with full/economical speed.
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kraja ispitivanja. Dijeljenjem ispitanika u dvije
grupe nastojala se posti¢i maksimalna neovi-
snost i tocnost rezultata u svezi preklapanja na-
suprotnih plovidbenih ruta. U ispitivanju je su-
djelovalo 60 casnika plovidbene straze i 48
zapovjednika i prvih ¢asnika [5, 98-107].

Za podrucdje iz primjera I. (Slika 2.) odabra-
ne su Cetiri referentne tocke od kojih je mjere-
na minimalna udaljenost prolaska svakog poje-
dinog kursa. Dobiveni rezultati povlacenja
kursova grupirani su u razrede kako slijedi: od
0,5 M do 1,49 M prvi razred, od 1,5 M do 2,49
M drugi, itd.

overlapping of the reciprocal sailing routes.
The survey included 60 officers of the naviga-
tion watch and 48 masters and first mates. [5,
98-107].

The area from the Example I (Figure 2) fea-
tures four reference points from which the min-
imal distance to each plotted course was meas-
ured. The obtained results were grouped in
classes as follows: from 0.5 M to 1.49 M first
class, from 1.5 M to 2.49 M second class, etc.

\
Mo \
N.Serfopoula

\ 262 “"-l

Slika 2. Podrucje ispitivanja za primjer 1., Grcka - juzno Egejsko more (referetne tocke: a, b, c, d)
Figure 2 Research area in Example I, Greece-South Aegean Sea (reference points: a, b, ¢, d)

Grafikon 2. Rezultati razdiobe kursova za prolaz a) primjera 1.
Graph 2 Results of the distribution of courses for Passage a) in Example [
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Grafikon 3. Rezultati razdiobe kursova za prolaz b) primjera I.
Graph 3 Results of the distribution of courses for Passage b) in Example I
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10 | NE direction
5
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Grafikon 4. Rezultati razdiobe kursova za prolaz c) primjera I.
Graph 4 Results of the distribution of courses for Passage c) in Example I
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Grafikon 5. Rezultati razdiobe kursova za prolaz d) primjera I.
Graph 5 Results of the distribution of courses for Passage d) in Example I
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Ostala podrucja (referentne tocke): Other areas (reference points):
— Primjer IL., prilaz luci Rijeka uz obale Istre: — Example II, approach to the port of Rijeka

a) najmanja udaljenost od pli¢ine Albanez, along the coastline of Istria:

b) spojnica Hr. Galijola — Rt Marlera, uda- a) minimal distance to Albanez shoal,

ljenost od Hr. Galijola, b) junction Galijola rock — Marlera point,

¢) spojnica Rt Pernat — Skvaranska, udalje- distance to Galijola rock,

nost od Skvaranske. ¢) junction Pernat point — Skvaranska, dis-

— Primjer III., Japan, prolaz sjeverno od otoka tance to Skvaranska.

To Shima, najmanja udaljenost do otoka To — Example III, Japan, passage north of To Shi-

Shima. ma island, minimal distance to To Shima
— Primjer IV,, Malacca, zapadni prilaz, najma- island.

nja udaljenost od sjeverne i juzne obale oto- — Example 1V, Malacca, west approach, mini-

ka Rondo. mal distance to north and south coast of

— Gibraltar, najmanja udaljenost od Europa Rondo island.

Pt. — Gibraltar, minimal distance to Europe Pt.

Tablica 1. Aritmeticke sredine i standardna devijacija svih opazanja (M)
Table 1 Arithmetic mean and standard deviation in all observations (M)

Srednja udaljenost od referentne tocke i 6
Mean distance to reference point and
Kanali / Channels Jedna obala / Single coastline
Istocni smjer | Zapadni smjer Razlika” Desno Lijevo Razlika
East direction | West direction | Difference” | Starboard Port Difference

Primjer I. (a)
Example I (a) 4.6 (L1) 5.0 (1.3) +0.4 / / /
Primjer I. (b)
Example I (b) 3.2(1.0) 3.4(0.9) +0.2 / / /
Primjer . (c) 3.1(1.0) 3.1(1.1) +0.0 ) / /
Example I (c) -2.2(0.9) -2.2(0.8) 0.0
Primjer 1. (d)
Example I (d) 2.8 (1.6) 2.8 (L.5) 0.0 / / /
Primjer II. (a)
Example II (a) / / / 23(L1) | 24(13) +0.1
Primjer II. (b)
Example II (b) 4.1 (1.0) 42(1.1) +0.1 / / /
Primjer II. (c)
Example 11 (c) 2.2(0.8) 1.9(0.5) +0.3 / / /
Primjer III.
Example 111 3.6 (L.1) 3.6 (1.1) 0.0 / / /
Primjer IV.
Example IV -5 (14) -5.4(18) +0.1 87(42) | 8.6(4.0) 01
Primjer V.
Example V / / / 0.6 (0.3) 0.7 (0.4) +0.1

* “+” Kursovi s obalom na desnoj strani bliZi obali, odnosno u kanalima kursovi s obalom na desnoj strani blizi desnoj obali.
“-” Kursovi s obalom na desnoj strani udaljeniji od obale, odnosno u kanalima kursovi s obalom na desnoj strani blizi lijevoj
obali.

* “1” Courses with coastline to the starboard that are closer to the coast, or courses in channels with coastline to the starboard that
are closer to the starboard coast.

“-” Courses with coastline to the starboard that are more distant from the coast, or courses in channels with coastline to the starboard
that are closer to the port coast.
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Iz dobivenih podataka moze se zakljuciti slje-

dece:

kod crtanja kursova procjena kretanja brodo-
va iz suprotnog smjera, posebno procjena
mogucih sudarnih situacija, u pravilu se za-
nemaruje,

vecina zapovjednika i Casnika tezi povlacenju
kursova prema sredi$njim dijelovima ograni-
¢enog podrudja,

tendencija povlacenja kursova blize obalama
prema kojima ide izmjena kursa,

iako se vecina ruta povlaci blizinom sredis-
njeg dijela ograni¢enog podrucja znacajan
udio ¢ine rute koje se povlace preblizu obale,

kod obilazenja rtova i sli¢nih opasnosti po-
stoji velika raznolikost povlacenja kursova, te

podrudje preklapanja nasuprotnih plovidbe-
nih tokova izuzetno je veliko.

Pored ispitivanja nacina povlacenja kursova

ispitanicima su postavljena dva dodatna pitanja
u svezi izbjegavanja brodova i povlacenja kur-
sova u obalnoj navigaciji:

U obalnoj plovidbi, u tranzitu kada nema po-
sebnih opasnosti niti ogranicenja plovidbe i
kada plovidba blize obali smanjuje udaljenost
do odredista, koliko blizu obale povlacite kur-
sove:

a) Unutar 2M  b) unutar 5 M
c) unutar I0 M d) Ostalo:

Na otvorenom moru brodovima’ se ne pribliza-
vate manje od M, a usamljenim navi-
gacijskim opasnostima ne manje od M.

Rezultate odgovora na ova dva pitanja prika-

zuju sljedeci grafikoni:

The following can be concluded from the
gathered data:

- As a rule, estimation of the ship traffic from
the opposite direction, particularly the esti-
mation of potential collision events, is igno-
red;

- Most of the masters and officers tend to plot
courses towards central parts of a limited wa-
terways,

- There is a tendency to plot courses closer to
the coastline points where the course is alte-
red;

- Although most of the routes are plotted near
the central parts of a limited waterway, there
are still a significant number of routes
plotted too close to the shore;

- When going about points and similar dan-
gers there is a great variety in plotting cour-
ses;

- The area of overlapping reciprocal traffic
flows is extremely large.

Apart from examining the ways of plotting
courses, the respondents were asked two addi-
tional questions with regard to collision avoid-
ance and plotting courses in coastal navigation:

- How close to the coastline do you plot courses
in coastal navigation when in transit, when the-
re are no particular hazards to navigation nor
sailing restrictions, and when sailing nearer the
coast reduces the distance to your destination?

a) Within2M b)) Within5 M
c) Within 10 M d) Other:

- In high seas you do not approach other ships’

nearer than M, and you keep clear of
single hazards to navigation not less than
M.

The following graphs present the answers to
the questions:

7 Veliki trgovacki brodovi u medunarodnoj plovidbi, nikako
manji od 3 000 BT.

7 Large merchant ships in international trade, not less than
3000 GT.
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Grafikon 6. Udaljensti povlacenja kursova od obale
? - bez odgovora
Graph 6 Distance off the coast when plotting courses
? —no answer
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Grafikon 7. Udaljenosti izbjegavanja brodova i usamljenih opasnosti
Graph 7 Distance when avoiding vessels and single hazards to navigation
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* 95 odgovora uzeto u obzir za izbjegavanje brodova, a 91 za izbjegavanje usamljenih opasnosti
* 95 answers regarding avoiding vessels and 91 answers regarding avoiding single hazards were processed

Odgovori na ova pitanja u skladu su s oceki-
vanjem. Najveci broj Casnika rute ¢e povlaciti
unutar 10 M od obale, izuzetak su Casnici koji
plove na izrazito velikim brodovima. Na takvim
brodovima uobicajene su preporuke, sukladno
sustavu upravljanja sigurnosti na brodu, da se
rute povlace na dovoljno velikim udaljenostima
od obale, npr. ve¢im od 20 M ako to okolnosti
dozvoljavaju. Casnici koji plove na takvim bro-
dovima, a koji su sudjelovali u ovom ispitivanju,
dobrim dijelom su se odlucili za udaljenosti
vece od 10 M od obale, iako je naglaseno da se
planiranje odnosi na brod srednje veliCine i bez
posebno opasnog tereta.

The above two answers were expected. Most
of the officers would plot courses within 10 M
off the coast. The exceptions include officers on
exceptionally large ships. On such vessels,
standard guidelines imply that, in compliance
with the safety management system, the plotted
route distance from the coast is safe enough,
e.g. greater than 20 M if the conditions permit
so. Participants in the survey, who were em-
ployed on board such ships, largely selected dis-
tances greater than 10 M off the coast even
though it had been pointed out that the passage
planning referred to a medium-sized ship con-
veying no dangerous cargo.
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Rezultati u svezi minimalne udaljenosti pro-
laska od brodova na otvorenom moru kao 1
izbjegavanje usamljenih opasnosti mogu se svr-
stati u granice standardnih preporuka.

S obzirom na dobivene rezultate ocito je da
se u praksi ne moze ocekivati ujednaceno po-
vlacenje kursova za ona podrucja gdje ne posto-
ji sustav usmjeravanja plovidbe. To je razumlji-
vo s obzirom na razli¢ite brodove, uvjete u
kojima plove, ali i postojanje samo opcih pre-
poruka kako povlaciti kursove.

4. DODATNE PREPORUKE ZA
CRTANJE KURSOVA U OBALNOJ
NAVIGACILJI

U cilju izbjegavanja potencijalno opasnih situ-
acija u nasuprotnim kursovima, te opcenito
izbjegavanja opasnosti, mogu se dopuniti posto-
jece preporuke za povlacenje kursova u obalnoj
navigaciji. Te dopune preporuka temeljit ¢e se
na postojecim preporukama, tj. danasnjem naci-
nu odlucivanja, ali ¢e isto tako uzeti u obzir i
sljedece: utjecaj manevarskih znacajki brodova,
pomorsko-pravnu regulativu, vjerojatnost stvar-
nih i potencijalnih nezgoda, gresku posade, itd.
Dodatne preporuke® ukljucuju sljedece:

— ne priblizavati se obali ispod 3 M, ako za to
nema posebnog razloga ili ogranicenja,

— formirati od obale odgovarajuée zone, a unu-
tar svake zone grani¢ne linije za odvajanje
nasuprotnih plovidbenih tokova, npr. plovid-
bene rute uz desne obale formirati u podruc-
juod3Mdo5 M, od 10 M do 13 M i od 20
M do 25 M, a uz lijeve obale od 5 M do 10 M,
od 13 M do 20 M i iznad 25 M,

— u kanalima ograni¢ene Sirine (posebno onim
od 1 M do 10 M S§irine) i sa znacajnijim nasu-
protnim prometom drzati se desne strane ka-
nala, ako okolnosti dopustaju od crte sredine
oko 5 do 10% ukupne Sirine kanala, te

— po potrebi oznaciti srediSnju crtu kanala i cr-
tati kruznice sigurnih udaljenosti kod obila-
Zenja opasnosti.

U navedenim dopunjenim preporukama
klju¢na je podjela podrucja od obale na tri zone
unutar kojih bi se povlacili kursovi.

The results regarding the minimal distance
when keeping clear of other vessels in high seas
and avoiding single hazards to navigation can
be classified within the limits of the standard
guidelines.

The obtained results clearly show that, in
practice, one cannot expect uniform course
plotting in the areas where there is no traffic
regulation system. This is understandable, giv-
en the variety of vessels, sailing conditions, and
very general recommendations for plotting
courses.

4. ADDITIONAL GUIDELINES
FOR PLOTTING COURSES IN
COASTAL NAVIGATION

The existing guidelines for plotting courses
in coastal navigation can be amended with the
aim of avoiding potential risks in reciprocal
courses and avoiding dangers in general. The
amendments of the guidelines would be based
on the existing recommendations, i.e. present
practice of decision-making, but they would
also take into account the influence of ship
manoeuvring features, maritime legislation,
causation probability, human error, etc. The
additional recommendations® include the fol-
lowing:

— distance to the coast should not be less than
3 M unless there is a special reason or con-
straint,

— create adequate zoning off the coast, each
zone featuring boundary lines that separate
reciprocal traffic flows, e.g. create sailing ro-
utes along starboard coastlines within 3-5 M,
10-13 M and 20-25 M; accordingly, create sa-
iling routes along port coastlines within 5-10
M, 13-20 M and over 25 M,

— keep to starboard in narrow channels, parti-
cularly in channels whose width ranges from
1 M to 10 M and/or those with heavy recipro-
cal ship traffic; keep to starboard of the cen-
tre line running 5 to 10% from the centre of
the overall channel width, and

— if necessary, mark the channel centre line
and draw safe distance circles for avoiding
dangers.

8 Za velike trgovacke brodove u tranzitu (3 000 BT i veéi), u
normalnim vremenskim uvjetima, ne odnosi se na manevrira-
nje.

8 For large merchant ships in transit (approximate 3000 GT
and above), in normal weather conditions; does not apply
to maneuvering.
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Prva zona je na udaljenostima od 3 M do 10
M od obale, s granicnom vrijedno$¢u na 5 M od
obale. Osnovni razlog izbora grani¢ne linije od
3 M je u dovoljnoj rezervi udaljenosti od obale
(opasnosti) kod vecine trgovackih brodova za
slucaj u nuzdi. Drugi razlog je Sto je ovo i prva
granica koja se nalazi unutar MARPOL 73/78
konvencije. Treci razlog je Sto vecina brodova
sukladno postoje¢im preporukama izbjegava
plovidbu od obale i opasnosti na udaljenostima
manjim od 3 M. Ne treba zanemariti i nesmeta-
nu moguénost koriStenja obalnih objekata za
orijentaciju i pozicioniranje. Da bi se smanjio
potencijalni broj mimoilazaka u nasuprotnim
kursovima, prva zona dijeli se na podrucje od 3
M do 5 M od obale, za jedan smjer plovidbe, a
za drugi smjer plovidbe na podrucje od 5 M do
pocetka druge zone.

Druga zona proteze se od 10 M do 20 M od
obale, s grani¢nom linijjom odvajanja na 13 M.
Razlog uspostave ove zone, odnosno podrucja
povlacenje kursova od 10 M i viSe od obale pro-
izilazi iz potrebe za dodatnom sigurnos¢u. Ova
zona omogucuje povlacenje kursova izvan po-
drucja od 12 M od obale, dakle izvan granica
protezanja teritorijalnih mora obalnih drZava.
Takoder, 12 M od obale je druga grani¢na crta
podrudja za ispuStanje odgovarajuce vrste otpa-
da s brodova sukladno MARPOL 73/78 kon-
venciji.

Treca zona javlja se iz potrebe da se izuzetno
veliki brodovi i brodovi s opasnim teretom S$to
viSe udalje od obale. Granica podrucja kretala
bi se od 20 M od obale, s granicnom linijom od-
vajanja nasuprotnih plovidbenih tokova na 25
M od obale. Ova granica proizilazi iz sljedeceg:
znacajna udaljenost od obale s dovoljno mane-
varskog prostora, tre¢a grani¢na crta od 25 M
unutar MARPOL 73/78 konvencije, obala je jos
uvijek u vizualnom i radarskom dometu, mini-
malna opasnosti za ljude i instalacije na obali u
slu¢aju nezgoda brodova, te preporuke nekih
brodarskih firmi za velike brodove s opasnim
teretima upravo savjetuju zapovjednicima po-
vlacenje ruta od obale na udaljenostima vecim
od 20 M [8], [9].

S navedenim dodatnim preporukama, opca
preporuka prema Pravilima za izbjegavanje su-
dara “drzati se desne strane kanala” znacajno bi
se pojasnila, odnosno, rijesilo bi se pitanje razli-
¢itog tumacenja ovoga pravila kad plovidba nije
neposredno uz obalu i u vrlo uskim kanalima. S
druge strane sloboda izbora ruta i dalje bi se za-

It is essential that the amended guidelines
feature separating coastal waters into three
zones for safe course plotting.

The first zone covers the area from 3 M to 10
M off the coast, having boundary value at 5 M
off the coast. The basic reason for setting the
boundary line at 3 M is the sufficient distance
to the coast (dangers) for the majority of mer-
chant ships in case of emergency. Furthermore,
this is the first boundary line that is determined
by MARPOL 73/78 Convention. The third rea-
son refers to the fact that, in line with the exist-
ing guidelines, most ships avoid sailing along
coastlines and dangers at a distance less than 3
M. Furthermore, an unobstructed possibility
for using shore objects for orientation and posi-
tioning should not be ignored. In order to re-
duce the potential number of head-on meet-
ings, the first zone covers the area ranging from
3 M to 5 M off the coast for one sailing direc-
tion, whereas the area ranging from 5 M off the
coast to the second zone limit is applicable for
the opposite sailing direction.

The second zone ranges from 10 M to 20 M
off the coast, with the boundary separation lim-
it at 13 M. This zone, i.e. the area for plotting
courses at 10 M and more off the coast, is es-
tablished for reasons of additional safety. The
zone enables plotting courses out of the 12 M
range off the coast, hence out of the territorial
waters of coastal states. Finally, 12 M off the
coast is the second boundary line for releasing
certain types of ship waste in compliance with
MARPOL 73/78 Convention.

Establishing a third zone is necessary to keep
exceptionally large ships and ships conveying
dangerous cargo as far off the coast as possible.
The area limit would be determined at 20 M off
the coast, with a boundary line separating re-
ciprocal traffic flows at 25 M off the coast. The
boundary line is determined on the following
basis: a great distance to the coast allows for
enough manoeuvring space; it is the third
boundary line determined by MARPOL 73/78
Convention; the coast is still within visual and
radar range; minimal danger to people and
shore facilities in case of ship accidents; guide-
lines of certain shipping companies operating
large vessels carrying dangerous cargo recom-
mend their masters to plot courses at distances
greater than 20 M off the coast [8], [9].

The above described additional recommen-
dations would considerably clarify the general
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drzala. Navedene preporuke ne odnose se za
podrucja gdje postoje sustavi usmjeravanja plo-
vidbe ili neke druge ogranicavajuce mjere obal-
nih drzava.

5. ZAKLJUCAK

Promet brodova svakim je danom sve inten-
zivniji, sukladno tome gusto¢a prometa na glav-
nim plovidbenim pravcima raste kao i opasnost
od nezgoda. Analizira li se nacin kretanja bro-
dova, te sam nacin planiranja putovanja i izbora
ruta od strane zapovjednika brodova i ¢asnika
plovidbene straze nedvojbeno je da se nepo-
trebno stvara izniman broj potencijalnih opa-
snosti, tj. onih opasnosti koje bi bez odgovara-
jucih radnji posade broda rezultirale nezgodom.
To se posebno odnosi na nasuprotne plovidbe-
ne tokove i potencijalne opasnosti od sudara.
RjeSenje ovoga problema moze se postii uspo-
stavom sustava odijeljenog prometa, medutim
ovim sustavima ne mogu se pokriti sva podrucja
svijeta, bar ne u skoroj buduénosti. 1z toga ra-
zloga, a u kontekstu izbjegavanja potencijalnih
opasnosti od brodova koji se priblizavaju u na-
suprotnim kursovima, predlaze se nekoliko do-
datnih preporuka kod povlacenja kursova u
obalnom podrudju gdje ne postoje posebni su-
stavi regulacije plovidbe. Temeljeni dio ovih
preporuka je definiranje odgovarajucih zona uz
obalu, minimalnih udaljenosti priblizavanja
obali, te granicnih linija unutar svake zone ko-
jim bi se odvajili nasuprotni plovidbeni tokovi.
Za nadzor drzanja unutar odgovarajucih zona,
posebno u tockama izmjene kursa, temeljne bi
bile kruznice sigurnih (grani¢nih) udaljenosti.
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recommendation of “keeping to the starboard
side of the channel” integrated in the Interna-
tional Regulations for Preventing Collision at
Sea. The additional recommendations would
eliminate the variety of interpretations of this
rule when not sailing in very narrow passages
and when not sailing inshore. On the other
hand, the freedom of selecting routes would be
maintained. The suggested recommendations
do not refer to areas featuring routing systems
or some other sailing regulation forms.

5. CONCLUSION

Ship traffic is becoming increasingly inten-
sive. Accordingly, traffic density on major wa-
terways increases as does the risk of accidents.
The analyses of the ship movement behaviour,
and the ways the captains and officers of the
navigation watch make passage planning and
select sailing routes, clearly show that these ac-
tivities lead to an unnecessary high number of
potential risks, i.e. the risks that could result in
accidents in case of not undertaking adequate
avoiding actions. This particularly refers to re-
ciprocal traffic flows and potential collision
risks. The problem can be eliminated by intro-
ducing traffic separation systems. However,
such systems cannot be applied to all areas in
the world, at least not in the foreseeable future.
Therefore, within the context of avoiding po-
tential risks in meeting situations when ships
move in reciprocal courses, certain amend-
ments to the existing guidelines can be suggest-
ed, referring to plotting courses in coastal wa-
ters which have no particular sailing regulation
systems. The essential part of these recommen-
dations is defining adequate zones along the
coast, minimal distances when approaching the
coast and boundary limits within each zone,
aimed at separating reciprocal ship traffic flows.
Circles indicating safe (boundary) distances
would be essential for monitoring the ship posi-
tion within appropriate zones, in particular at
course altering points.
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