
Ship induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VTS induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VTS induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ship induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CB2a
Continuous monitoring,

situational awareness, and
implementation of associated

actions by the OOW 

CF2a
Imminent vessel grounding

resulting from ineffective
monitoring, situation

awareness and associated
actions by the OOW 

CB1
Emergency Manoeuvering for

Grounding Avoidance 

CF2
Imminent Vessel Grounding

CF1a
Near Grounding Accident

CF1
Grounding Accident

CB2b
Situation awareness and

communication with vessel by
the VTS operator and

associated actions 

CF2b
Imminent vessel grounding

resulting from ineffective
situation awareness and

communication with vessel
from VTS operator  

PROVIDENCE

AND

CF4 
Potential risk of grounding during

navigation in shallow/coastal
waters

CB3a 
Detection of grounding

hazards by the OOW using
passage planning, navigational

aids and look-out

CF3 
Developing grounding

situation

CB3b 
Effective communication and
transmission of information

from the VTS operator to the
vessel, and associated actions

CF3a 
Developing grounding situation

resulting from ineffective detection
of grounding hazard and

associated actions by the OOW

CF3b
Developing grounding situation

resulting from ineffective
communication and transmission
of information to the vessel from

the VTS operator

AND

RF1 
Avoidance 
Essential



Ship induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VTS induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VTS induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ship induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CB2a
Continuous monitoring,

situational awareness, and
implementation of associated

actions by the OOW 

CF2a
Imminent vessel grounding

resulting from ineffective
monitoring, situation

awareness and associated
actions by the OOW 

CB1
Emergency Manoeuvering for

Grounding Avoidance 

CF2
Imminent Vessel Grounding

CF1a
Near Grounding Accident

CF1
Grounding Accident

CB2b
Situation awareness and

communication with vessel by
the VTS operator and

associated actions 

CF2b
Imminent vessel grounding

resulting from ineffective
situation awareness and

communication with vessel
from VTS operator  
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VC-SC1 

A situation where a vessel
comes into physical contact with

the sea bottom. 
 

VC-SC1a

A situation where an imminent
grounding was not prevented,

but physical contact with the sea
bottom did not occur just yet.

VC-SC2b

A situation where there is an imminent
vessel grounding, as there is a certain
course towards a grounding hazard, 
because the VTS operator did not

prevent it by monitoring the situation
and communicating with the vessel.

 
 

VC-SC2

A situation where vessel's
grounding is imminent, as there

is a certain course towards a
grounding hazard, but

emergency manoeuvring may
prevent it.

 
 

VC-SC2a

A situation where there is an
imminent vessel grounding, as

there is a certain course towards
a grounding hazard, because it

was not prevented by the
monitroring of the situation and

respective corrective actions
from the OOW.

 
 

VC-SC3

A situation where the vessel is in
a grounding course, because the
grounding hazard has not been

detected or because an
ineffective action was taken.

 
 

VC-SC4a

A situation where the vessel is in
a grounding course, because of
the ineffective passage planning,

the inappropriate use of
navigational aids and weather
instrumentation, or ineffective

vessel look-out.

PROVIDENCE

AND

CF4 
Potential risk of grounding during

navigation in shallow/coastal
waters

CB3a 
Detection of grounding

hazards by the OOW using
passage planning, navigational

aids and look-out

CF3 
Developing grounding

situation

CB3b 
Effective communication and
transmission of information

from the VTS operator to the
vessel, and associated actions

CF3a 
Developing grounding situation

resulting from ineffective detection
of grounding hazard and

associated actions by the OOW

CF3b
Developing grounding situation

resulting from ineffective
communication and transmission
of information to the vessel from

the VTS operator

AND
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VC-SC4b

A situation where the vessel is in
a grounding course because the
VTS operator did not prevent it

due to ineffective communication
or transmition of information to

with vessel.

 
 

VC-SC4

A situation where the vessel is in
potential grounding course due
to the existance of navigational

hazards (environmental,
technical, traffic) in

shallow/coastal waters.

Developing grounding situation 
Refers to the situation where the vessel is in a grounding

course due to the existance of a grounding hazard (second
phase of grounding course). For instance, where alarms are

not correctly set, and the vessel deviates from course, which is
set towards shallow waters.

Potential risk of grounding 
Refers to the situation where there is a nearby or along the

passage grounding hazard which may be a threat to the vessel
(first phase of grounding course). For instance, where the

waypoints are incorrectly set during passage plan
implementation, and the course runs through shallow waters.

Imminent grounding 
Refers to the situation where a vessel grounding is imminent
because of a certain course towards a grounding hazard (last
phase of grounding course - moments away before grounding

occurs, with little time to react).

VTS services
VTS includes 3 services: 

1. INS - Information Assisstance Service : Provides information
regarding weather, surrounding environment and traffic

constraints.
2. TOS - Traffic Organisation Service : Manages and monitors

the traffic in a TSS.
3. NAS - Navigation Assisstance Service : Provides

suggestions and maybe instructions for routing in emergency
situations.

Instructions may be given from all three services in some
specific VTS areas. NAS usually intervenes in a close quarter

situation (imminent grounding).

Situations

VTS

Terminology

RF1 
Avoidance 
Essential

Passage planning

Passage planning, according to IMO Resolution A.893(21),
includes appraisal, detailed planning of the voyage from berth

to berth, execution of the plan and the monitoring of the
progress of the vessel in the implementation plan. 

 
Appraisal: it is the gathering of all information relevant to the

comptemplated voyage that should be considered (e.g.,
characteristics of cargo, nautical publications, weather forecast,

etc.)
 

Planning: On the basis of the fullest possible appraisal, a
detailed voyage or passage plan should be prepared which

should cover the entire voyage or passage from berth to berth,
including those areas where the services of a pilot will be used.

 
Execution: Having finalized the voyage or passage plan, as

soon as time of departure and estimated time of arrival can be
determined with reasonable accuracy, the voyage or passage

should be executed in accordance with the plan. 
 

Monitoring: The progress of the vessel in accordance with the
voyage and passage plan should be closely and continuously

monitored. Any changes made to the plan should be made
consistent with these Guidelines and clearly marked and

recorded
 

The 'Appraisal' and 'Planning' are considered within CB3a
barrier, while 'Execution' and 'Monitoring' phases are captured
within both CB3a and CB2a barriers in the form of continuous

monitoring and situational awareness.

This barrier refers to the initial
communication and transmition of

information from the VTS operator to the
OOW onboard the vessel, when the vessel

enters the VTS area of responsibility 
 

The VTS in this stage may not be
involved, regarding a specific

accident. In that case, this branch is
neglected and the active brach is the Ship

induced branch only.

This barrier refers to the continuous
montoring and assessment from the VTS
operator regarding the vessel's passage

and the detection of a developing
grounding situation. 

 
The VTS in this stage may not be

involved also, regarding a specific
accident. In that case, this branch is also
neglected, and the active brach is the Ship

induced branch only.

The actors in this Risk Model are the following: 
Onboard the vessel: 
- Master
- Officer of the Watch (OOW) 
- Officer in charge of the passage plan 
From VTS: 
- VTS operator 

On board the vessel during navigation in congested waters, the
overall responsibility lies with the OOW, who is in charge of the
navigational watch. If Master (who is not the OOW at the time)
is present, the responsibility lies with him. If not present, in case
of a troubling situation, the OOW should call him to the bridge. 

Officer in charge of the passage plan is one of the vessel's deck
officers and is appointed by the Master and has this role only in
the passage planning process, and not during navigation. 

ACTORS



CB1
Failure to perform emergency
manoeuvring (performed by

Master/OOW)

OR

CB1.1
OOW/Master fails to assess

the action required to
conduct evasive

manoeuvring (incorrect
desicion making)

CB1.2
Failure of steering systems
and anchoring equipment

CB1.3
OOW/Master fails to
implement corrective,

effective or timely action

CB1.2.1
Steering system failure

CB1.2.2
Propulsion system failure

OR

CB1.3.1
No execution by the

OOW/Master

CB1.3.2
Wrong execution by the

OOW/Master

OR

CB1.3.3
Late execution by the

OOW/Master

CB3a 
Ineffective passage planning,

monitoring of navigation in
shallow coastal waters and

associated actions

CB3.1.2.1a 
Incorrect application of
Navigational Aids and

weather instrumentation

CB3.1.2.1.1.1a 
Inadequate use of RADAR

CB3.1.2.1.1.2a 
Inadequate use of ECDIS

OR

OR

CB3.1.2.1.1.2.1a 
ECDIS equipment failure

CB3.1.2.1.1.2.2a 
OOW fails to keep watch to

vessel's navigation on ECDIS

OR

CB3.1.2.1.1.1.1a 
RADAR equipment failure

CB3.1.2.2a 
Ineffective visual and auditory

awareness

CB3.1.2.2.2a 
Communication failure

OR

CB3.1.2.2.2.1a 
Lookout does not report the

risk of grounding

CB3.1.2.2.2.2a 
Bridge team fails to
recognize the risk of

grounding

OR

CB2b 
Ineffective situation

assessment, communication
with vessel by VTS operator

(from Navigational Assisstance
Service - NAS) and associated

actions from vessel

OR

CB2.1b 
VTS operator does not detect

the risk of grounding 

CB2.1.2b 
Failure or inefficiency of VTS

equipment

OR

CB2.2.2.1b 
VTS operator fails to
communicate clearly

CB2.2.2.2b 
Wrong readback/hearback

OR

CB2.2.2.2.1b 
Wrong readback (by OOW)

CB2.2.2.2.2b 
Wrong hearback (by VTS

operator)

OR

CB2.2b 
Ineffective communication

with vessel

CB2.3b 
VTS operator communicates

with vessel but
advises/instructs wrong

actions

CB2.2.2.3b 
No/Late Communcation

CB2a 
Ineffective situational
awareness, passage 

monitoring and
implementation of associated

actions by the OOW

CB3.1.2.1.1.3a 
Inadequate use of Echo

Sounder

CB3.1.2.1.1.3.1a 
Echo Sounder equipment

failure

CB3.1.2.1.1.3.2a 
OOW fails to keep watch of

water depth with Echo
Sounder

OR

CB3.1.1a 
Ineffective Passage Planning

CB3.1.2a 
Poor monitoring and

situational awareness

CB3.2a 
OOW fails to implement

actions to follow passage
plan and to avoid a
grounding course

CB3.1a 
Ineffective passage planning
and monitoring of navigation

OR

OR

CB2.2a 
Failre to implement actions
for correcting the vessel's

course

CB2.1a 
OOW fails to determine if the

risk of grounding exists -
Poor monitoring and

situational awareness

OR

OR

CB3.1.1.1.1.1a 
Missing/Not updated Nautical

Publications

OR

CB3.1.1.2.2a 
ECDIS safety alarm setting

failure

CB3.1.1.2.2.2a 
Wrong setting of ECDIS
safety alarm parameters

OR

CB2.3.1b 
Failure or inefficiency of VTS

equipment

CB2.3.2b 
Wrong advice/instructions

from VTS operator

OR

OR

CB3.2.1a 
Technical Failures

CB3.2.2a 
OOW fails to implement

corrective, effective or timely
action, to follow passage plan

OR

CB3.2.2.1a 
No execution to follow the
passage plan by the OOW

CB3.2.2.2a 
Wrong execution to follow the

passage plan by the OOW 

OR

CB3.2.2.3a 
Late execution to follow the
passage plan by the OOW

AND

AND

CB3.1.1.1.2a 
Wrong/missing weather

forecast

OR

CB3.1.1.1.2.1a 
Missing/Not updated weather

forecast

AND

CB3.1.2.1.2.2a 
Inadequate use of shipboard

weather station
instrumentation

CB3.1.2.1.2.2.1a 
Weather station

instrumentation failure

CB3.1.2.1.2.2.2a 
OOW fails to check on

weather station
instrumentation

OR

CB2.1.2a 
Ineffective visual and audio

awareness

CB2.1.2.1.1a 
OOW fails to detect
grounding hazard

CB2.1.2.2a 
Communication failure

OR

OR

CB2.1.2.1.1.2a 
OOW's inadequate watch

keeping due to sole lookout

CB2.1.2.2.1a 
Lookout does not report the

risk of grounding

CB2.1.2.2.2a 
Bridge team fails to
recognize the risk of

grounding

OR

CB2.1.2.1.1.1a 
Restricted Visibility

CB2.1.2.1.1.3a 
External obsrvation not

performed

CB2.1.2.1a 
OOW is not aware of the
potential risk of grounding

CB2.1.2.1.2a 
OOW fails to detect

environmental changes in
weather conditions

OR

CB3.1.1.1.1a 
Wrong/missing Nautical

Publications

OR

CB3.1.2.1.2a 
Inadequate use of weather

(or other related)
instrumentation

CB3.1.2.1.1a 
Inadequate use Navigational

Aids

OR

CB3.1.2.1.2.1a 
Inadequate use of NAVTEX

CB3.1.2.1.2.1.1a 
NAVTEX equipment failure

CB3.1.2.1.2.1.2a 
OOW fails to check on

NAVTEX

OR

CB3.1.2.1.2.3a 
Inadequate use of VHF
(incoming weather radio

broadcasts)

CB3.1.2.1.2.3.1a 
VHF/Weather broadcast

failure

CB3.1.2.1.2.3.2a 
OOW fails to check on VHF

(incoming weather radio
broadcasts)

OR

AND

CB2.1.1a 
Incorrect application of
Navigational Aids and

weather instrumentation

CB2.1.1.1.1a 
Inadequate use of RADAR

CB2.1.1.1.2a 
Inadequate use of ECDIS

OR

OR

CB2.1.1.1.1.2a 
OOW fails to monitor RADAR

CB2.1.1.1.2.1a 
ECDIS equipment failure

CB2.1.1.1.2.2a 
OOW fails to keep watch to

vessel's navigation on ECDIS

OR

CB2.1.1.1.1.1a 
RADAR equipment failure

CB2.1.1.1.3a 
Inadequate use of Echo

Sounder

CB2.1.1.1.3.1a 
Echo Sounder equipment

failure

CB2.1.1.1.3.2a 
OOW fails to keep watch of

water depth with Echo
Sounder

OR

CB2.1.1.2.2a 
Inadequate use of shipboard

weather station
instrumentation

CB2.1.1.2.2.1a 
Weather station

instrumentation failure

CB2.1.1.2.2.2a 
OOW fails to check on

weather station
instrumentation

OR

CB2.1.1.2a 
Inadequate use of weather

(or other related) 
 instrumentation

CB2.1.1.1a 
Inadequate use Navigational

Aids

OR

CB2.1.1.2.1a 
Inadequate use of NAVTEX

CB2.1.1.2.1.1a 
NAVTEX equipment failure

CB2.1.1.2.1.2a 
OOW fails to check on

NAVTEX

OR

CB2.1.1.2.3a 
Inadequate use of VHF
(incoming weather radio

broadcasts)

CB2.1.1.2.3.1a 
VHF/Weather broadcast

failure

CB2.1.1.2.3.2a 
OOW fails to check on VHF

(incoming weather radio
broadcasts)

OR

AND

OR

CB2.1.2.1.2.1a 
OOW's inadequate watch

keeping due to sole lookout

CB2.1.2.1.2.2a 
External obsrvation not

performed

CB2.1.2.1b 
Radar equipment failure or

inefficiency

CB2.1.2.2b 
AIS equipment failure or

inefficiency

AND

CB2.3.1.1b 
Radar equipment failure or

inefficiency

CB2.3.1.2b 
AIS equipment failure or

inefficiency

AND

CB2.2.2b 
Poor communication from

VTS operator

CB2.2.1b 
Communication equipment
failure (usually only VHF)

OR

CB2.4b 
OOW fails to implement VTS
advised/instructed actions for
correcting the vessel's course

CB2.4.1b 
Technical Failures

CB2.4.2b 
OOW fails to implement VTS
advised/instructed corrective,

effective or timely action

OR

CB2.4.2.1b 
No execution of the VTS

advised/instructed actions
by the OOW

CB2.4.2.2b 
Wrong execution of the VTS
advised/instructed actions by

the OOW 

OR

CB2.4.2.3b 
Late execution of the VTS

advised/instructed actions by
the OOW

CB3b 
Ineffective transmition of information
for passage planning and monitoring

of navigation in shallow coastal
waters, communication with vessel

by VTS operator (from the
Information Service - INS) and
associated actions from vessel

OR

CB3.2.2.1b 
VTS operator fails to
communicate clearly

CB3.2.2.2b 
Wrong readback/hearback

OR

CB3.2.2.2.1b 
Wrong readback (by OOW)

CB3.2.2.2.2b 
Wrong hearback (by VTS

operator)

OR

CB3.2b 
Ineffective communication

with vessel

CB3.3b 
VTS operator communicates

with vessel but informs
incorrectly

CB3.2.2.3b 
No/Late Communcation

CB3.3.1b 
Failure or inefficiency of

equipment

CB3.3.2b 
Wrong information from VTS

operator

OR

CB3.2.2b 
Poor communication from

VTS operator

CB3.2.1b 
Communication equipment
failure (usually only VHF)

OR

CB3.4b 
OOW fails to utilize information

from the VTS operator to
correct passage and avoid a

grounding course

OR

CB3.1.1.1b 
VTS Operator fails to keep

watch for changes in localised
weather conditions & localised
natural hazards (fog, ice etc.)

CB3.1.1.2b 
Failure or inefficiency of VTS

local weather station
instrumentation

CB3.4.1b 
Technical Failures

CB3.4.2b 
OOW fails implement

corrective, effective or timely
action to correct course

based on the information
from the VTS operator

CB3.4.2.1b 
OOW performs no action to

correct vessel's course,
based on the information

from the VTS operator

CB3.4.2.2b 
OOW performs wrong

actions to correct vessel's
course, based on the

information from the VTS
operator 

OR

CB3.4.2.3b 
OOW performs late actions
to correct vessel's course,
based on the information

from the VTS operator

CB3.1b 
VTS operator does not

identify changes in localised
weather conditions &

localised natural hazards

OR

CB3.3.2.1b 
Wrong information regarding

localised weather conditions &
localised natural hazard (fog,

ice etc.)

CB3.3.2.2b 
Wrong information regarding
grounding hazards (shoals,
sandbanks, islets, shallow

waters etc.)

OR

CB1.2.3
Anchoring equipment failure

CB3.1.2.1.1.1.2a 
OOW fails to monitor RADAR

CB2.1.1b 
Ineffective monitoring and

situational assessment from
VTS Operator

CB2.1.1.1b 
VTS Operator fails to keep a
watch to the vessel's course

CB2.1.1.2b 
VTS Operator fails to

correctly assess the risk of
grounding

OR

CB2.1.1.1.4a 
ECDIS safety alarm setting

failure

OR

CB2.1.1.1.4.2a 
Wrong setting of ECDIS
safety alarm parameters

CB2.2.1.2a 
OOW fails to call Master in

time

CB2.2.1.1.1a 
Technical Failures

CB2.2.1.1.2a 
OOW fails to implement

corrective, effective or timely
action

OR

OR

CB4.2.2.3a 
Late execution by the OOW

CB4.2.2.2a 
Wrong execution by the

OOW 
CB4.2.2.1a 

No execution by the OOW

CB2.2.1.1.2.2a 
Wrong execution by the

OOW 
CB2.2.1.1.2.1a 

No execution by the OOW
CB2.2.1.1.2.3a 

Late execution by the OOW

CB2.2.1.1a 
Ineffective implementation of

appropriate actions by the
OOW alone

CB2.2.2.1a 
Technical Failures

CB2.2.2.2a 
Master and OOW fail to
implement corrective,

effective or timely action

OR

OR

CB4.2.2.3a 
Late execution by the OOW

CB4.2.2.2a 
Wrong execution by the

OOW 
CB4.2.2.1a 

No execution by the OOW

CB2.2.2.2.2a 
Wrong execution by the

Master and OOW 

CB2.2.2.2.1a 
No execution by the Master

and OOW

CB2.2.2.2.3a 
Late execution by the Master

and OOW

CB2.2.2a 
Ineffective implementation of

appropriate actions by
Master and/or OOW

CB2.2.1a 
OOW fails to call Master and

implement appropriate
actions

CB2.2.1.2.1a 
No communication with the

Master

CB2.2.1.2.2a 
Late communication with the

Master

OR

AND

Master not called Master called

CB3.1.1.3a 
Master doesn't review the

passage plan / Inappropriate
review of the passage plan

by the Master

CB3.1.2.2.1.1a 
OOW fails to detect
grounding hazard

OR

CB3.1.2.2.1.1.2a 
OOW's inadequate watch

keeping due to sole lookout

CB3.1.2.2.1.1.1a 
Restricted Visibility

CB3.1.2.2.1.1.3a 
External obsrvation not

performed

CB3.1.2.2.1a 
OOW is not aware of the
potential risk of grounding

CB3.1.2.2.1.2a 
OOW fails to detect

environmental changes in
local weather conditions

OR

OR

CB3.1.2.2.1.2.1a 
OOW's inadequate watch

keeping due to sole lookout

CB3.1.2.2.1.2.2a 
External obsrvation not

performed

Ship induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VTS induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VTS induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ship induced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CB2a
Continuous monitoring,

situational awareness, and
implementation of associated

actions by the OOW 

CF2a
Imminent vessel grounding

resulting from ineffective
monitoring, situation

awareness and associated
actions by the OOW 

CB1
Emergency Manoeuvering for

Grounding Avoidance 

CF2
Imminent Vessel Grounding

CF1a
Near Grounding Accident

CF1
Grounding Accident

CB2b
Situation awareness and

communication with vessel by
the VTS operator and

associated actions 

CF2b
Imminent vessel grounding

resulting from ineffective
situation awareness and

communication with vessel
from VTS operator  

PROVIDENCE

AND

CF4 
Potential risk of grounding during

navigation in shallow/coastal
waters

CB3a 
Detection of grounding

hazards by the OOW using
passage planning, navigational

aids and look-out

CF3 
Developing grounding

situation

CB3b 
Effective communication and
transmission of information

from the VTS operator to the
vessel, and associated actions

CF3a 
Developing grounding situation

resulting from ineffective detection
of grounding hazard and

associated actions by the OOW

CF3b
Developing grounding situation

resulting from ineffective
communication and transmission
of information to the vessel from

the VTS operator

AND

RF1 
Avoidance 
Essential

CB3.1.2b 
Wrong information regarding
grounding hazards (shoals,
sandbanks, breakwaters,

shallow waters etc.) by the VTS
Operator

CB3.1.1b 
VTS operator does not

identify changes in localised
weather conditions &

localised natural hazards

OR

CB2.1.1.1.4.1a 
Master does not set ECDIS

safety alarms

CB3.1.1.2.2.1a 
Master does not set ECDIS

safety alarms

CB3.1.1.2.1a 
Officer in charge of the

passage planning
inappropriately sets the
passage plan in ECDIS

CB3.1.1.1.2.2a 
Officer in charge of the

passage planning didn't obtain
the required weather forecast

CB3.1.1.1.1.2a 
Officer in charge of the

passage planning didn't obtain
the required information from

the Nautical Publications

CB3.1.1.1a 
Ineffective Appraisal

CB3.1.1.2a 
Ineffective Planning



    

