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Postgraduate Certificate in Marine Navigation and Nautical Technology

Shiphandling and Maneuvering in Confined Waters

Aft – The rear part of a vessel measured from the stern. Related terms: stern, quarter. In confined waters, aft
clearance determines the ability to swing a turn without striking the quay. Challenge: limited visibility of aft
sections when docking.

Anchor handling – Operations involving setting, retrieving, and managing the anchor. Related terms: anchor
chain, windlass. Essential for positioning in narrow basins where mooring points are scarce. Example: using a
dedicated anchor handling tug to secure a vessel near a river mouth.

Bank effect – Hydrodynamic phenomenon where a ship experiences a lateral force when navigating close to
a bank. Related terms: hydrodynamic pressure, venturi effect. In tight channels, the bank effect can cause
the vessel to be drawn toward the shore, requiring corrective helm. Challenge: predicting magnitude under
varying draft and speed.

Berth – Designated mooring location along a quay or dock. Related terms: quay, fender. Proper berth
allocation ensures sufficient room for turning circles and cargo operations. Example: assigning a 150‑meter
berth for a Panamax vessel in a constrained harbor.

Berth allocation plan – Schedule that matches vessels to berths based on size, draft, and cargo type. Related
terms: port call, turnaround time. Effective planning reduces waiting time and minimizes maneuvering in
narrow approach channels. Challenge: adjusting the plan when unexpected arrivals occur.

Bow thruster – Transverse propulsion device located near the bow, used to generate lateral forces. Related
terms: thruster rating, azimuth thruster. Critical for precise positioning in confined waters, especially when
wind or current pushes the bow off‑center. Example: a 500 kW bow thruster enabling a 30,000 tonne vessel
to dock without tug assistance.

Bow thruster effectiveness – Measure of lateral thrust versus vessel resistance. Related terms: hydrodynamic
efficiency, thruster slip. Effectiveness declines with increasing draft and reduced water depth, requiring
supplemental tugs. Challenge: balancing power consumption against maneuverability.

Center of rotation (COR) – Point around which a vessel turns during a maneuver. Related terms: pivot point,
turning circle. In confined waters, the COR shifts forward as speed decreases, affecting the required swing
radius. Example: a 250 m ship turning at 3 kn has a COR approximately 30 % of its length from the bow.

Center of gravity (CG) – The vertical and longitudinal point through which the vessel’s weight acts. Related
terms: stability, metacentric height (GM). Changes in cargo distribution alter CG, influencing handling
characteristics in tight channels. Challenge: maintaining optimal trim while loading in a narrow dock.

Clearance – Minimum distance between the hull and any fixed object (quay, bridge, another ship). Related
terms: under‑keel clearance, air draft. Adequate clearance prevents grounding and collisions; in confined
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waters, margins are often reduced to maximize berth utilization. Example: a 12 m under‑keel clearance
required for a shallow‑draft vessel entering a river lock.

Collision avoidance system (CAS) – Integrated electronic system that monitors nearby traffic and alerts the
crew. Related terms: automatic identification system (AIS), radar. In congested ports, CAS provides early
warning of crossing trajectories. Challenge: false alarms caused by reflections from quay walls.

Course reversal – Maneuver where the vessel changes direction by turning the helm to opposite side while
maintaining forward motion. Related terms: crash stop, pivot turn. Useful in narrow channels when a vessel
overshoots a turning point. Example: a 200 m bulk carrier executing a 180° course reversal to avoid a
shallow shoal.

Crew coordination – Communication and task distribution among bridge team members. Related terms:
bridge resource management (BRM), watch‑keeping. Successful maneuvers in confined spaces depend on
synchronized actions, especially during emergency stops. Challenge: language barriers on multinational
crews.

Deadwater – Area of reduced flow velocity behind a structure, such as a pier or quay. Related terms: eddy,
stagnant zone. Vessels entering deadwater may experience loss of steerage, making precise docking more
difficult. Example: a tug assisting a ship to exit a deadwater zone near a breakwater.

Depth sounder – Instrument that measures water depth beneath the hull using sonar. Related terms: echo
sounder, draft monitor. Critical for avoiding grounding in shallow approaches. Challenge: maintaining
accuracy in highly turbulent water caused by propeller wash.

Draft – Vertical distance between the waterline and the lowest point of the hull (keel). Related terms:
light‑draft, loaded draft. Draft determines the minimum under‑keel clearance required. Example: a vessel
with a 10.5 m draft must verify channel depth before entering a lock. Challenge: squat effects increase draft
during high‑speed maneuvers.

Dynamic positioning (DP) – Computer‑controlled system that automatically maintains a vessel’s position
and heading using thrusters. Related terms: DP class, redundancy. In confined waters, DP can replace tugs
for fine positioning, but requires high reliability. Example: a DP‑2 offshore supply vessel holding station
beside a wind turbine platform in a narrow harbor. Challenge: power loss or thruster failure can jeopardize
safety.

Engine room monitoring – Continuous observation of propulsion and auxiliary systems. Related terms:
engine telegraph, engine alarm panel. Engine response delays directly affect maneuverability during tight
turns. Example: a delayed engine order may cause overshoot when entering a lock. Challenge: coordinating
engine orders with bridge commands in real time.

Engine order (EO) – Command transmitted from bridge to engine room indicating desired propeller speed
and direction. Related terms: engine telegraph, propulsion response time. Precise EO timing is essential for
smooth speed reductions in confined waters. Example: reducing EO from 70% to 30% within 10 seconds to
avoid a shallow shoal. Challenge: lag in engine response can lead to excessive speed in restricted zones.
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Fender – Protective device placed on a quay or vessel to absorb impact energy. Related terms: rubber
fender, energy‑absorbing fender. Proper fender selection reduces hull damage during berthing. Example: a
300 kN fender used for a container ship at a high‑traffic dock. Challenge: ensuring fender spacing matches
vessel beam.

Fendering system – Arrangement of multiple fenders, including bollards and mooring lines, to protect both
quay and vessel. Related terms: berthing arrangement, impact load. A well‑designed system allows safe
berthing at low speeds. Example: a combination of pneumatic and rubber fenders for a mixed‑cargo
terminal. Challenge: wear and replacement cycles in high‑impact environments.

Forward thrust – Propulsive force generated by the propeller(s) moving the vessel ahead. Related terms:
propulsion, bollard pull. In confined waters, excessive forward thrust can reduce maneuverability, especially
when combined with strong currents. Example: reducing forward thrust to 20 % of maximum during a tight
turn. Challenge: balancing thrust for steering while maintaining forward progress.

Freeboard – Distance from the waterline to the upper deck edge. Related terms: scantling, stability margin.
Adequate freeboard ensures safety against waves, but in confined waters it influences air draft clearance
under bridges. Example: a vessel with 8 m freeboard must check bridge clearance before entering a lock.
Challenge: cargo loading may reduce freeboard, increasing risk of overtopping.

Gangway – Temporary bridge used for personnel transfer between ship and shore. Related terms: ladder,
access ramp. In confined ports, gangway length and angle must accommodate tide variations. Example: a
30 m gangway set up for a cruise ship at a narrow pier. Challenge: ensuring stability of the gangway under
wind loads.

Grounding – Unintended contact of the hull with the seabed. Related terms: stranding, under‑keel
clearance. Grounding can cause hull damage, loss of propulsion, and environmental contamination.
Example: a vessel grounding on a sandbank while attempting a rapid turn. Challenge: predicting squat and
ensuring sufficient clearance in shallow channels.

Gypsy head – The portion of a ship’s propulsion system where the propeller shaft exits the hull. Related
terms: shaft line, propeller hub. In confined waters, the gypsy head design influences thrust direction and
vibration. Example: a controllable‑pitch propeller with a recessed gypsy head to reduce draft. Challenge:
maintenance access in tight docking spaces.

Harbor pilot – Qualified mariner who boards a vessel to guide it through local waters. Related terms:
pilotage, pilot station. Pilots possess detailed knowledge of currents, depths, and traffic patterns, essential
for safe navigation in confined ports. Example: a pilot directing a tanker through a narrow channel with
strong cross‑currents. Challenge: limited pilot availability during peak traffic periods.

Helm response time – Interval between helm input and observable change in vessel heading. Related terms:
rudder angle, steering lag. Short helm response is crucial for avoiding collisions in tight passages. Example:
a modern vessel with a helm response time of 4 seconds. Challenge: increased response time due to large
inertia of mega‑vessels.
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Hydrodynamic lift – Upward force generated by water flow around the hull, reducing effective draft. Related
terms: squat, cavitation. In confined waters, lift may be insufficient, causing the vessel to sit deeper than
expected. Example: a high‑speed ferry experiencing reduced lift when entering a shallow harbor. Challenge:
accounting for lift variations in speed‑dependent maneuver planning.

Ice navigation – Maneuvering through ice‑covered waters. Related terms: icebreaker, ice class. While not
typical of most confined ports, some inland waterways experience seasonal ice, requiring specialized tactics.
Example: using an ice‑strengthened vessel to reach a winter port. Challenge: reduced maneuverability and
increased risk of hull damage.

Impact load – Force exerted on a structure during a collision or berthing event. Related terms: energy
absorption, fender rating. Accurate estimation of impact load helps select appropriate fender systems.
Example: a 250 kN impact load calculated for a vessel striking a quay at 0.2 kn. Challenge: variability due to
vessel speed and angle of impact.

Inertial navigation system (INS) – Device that calculates position by integrating accelerations and rotations.
Related terms: gyrocompass, dead reckoning. INS provides continuity when GPS signals are obstructed by
tall quay walls. Example: INS aiding a vessel to maintain course while passing under a bridge. Challenge:
drift error accumulation over time.

Jet thrust – Lateral force produced by water jets, commonly on fast ferries. Related terms: water jet
propulsion, maneuvering nozzle. Jet thrust enables rapid side‑ways movement, advantageous in narrow
docking bays. Example: a 30 m catamaran using jet thrust to dock without tugs. Challenge: limited
effectiveness at low speeds.

Kedge anchor – Temporary anchor deployed to assist in turning or pulling a vessel. Related terms: warping,
hawser. In confined waterways, kedge anchors can create a pivot point to reduce turning radius. Example:
dropping a kedge anchor offshore to swing a ship into a narrow berth. Challenge: ensuring adequate scope
and seabed holding.

Knot (kn) – Unit of speed equal to one nautical mile per hour. Related terms: speed over ground (SOG),
velocity. Speed selection is critical in confined waters to balance maneuverability and safety. Example:
reducing speed to 4 kn when approaching a lock. Challenge: maintaining low speed while combating
currents.

Lagging tide – Period when tide level is decreasing. Related terms: ebb tide, tidal range. Planning arrivals
during rising tide can provide extra under‑keel clearance. Example: scheduling a deep‑draft vessel to enter a
harbor at high tide. Challenge: unpredictable tide tables due to meteorological influences.

Lateral thrust – Force generated perpendicular to the vessel’s longitudinal axis, typically by thrusters.
Related terms: bow thruster, stern thruster. Lateral thrust is essential for station‑keeping in tight berths.
Example: using 400 kW lateral thrust to offset a 1 kn cross‑current. Challenge: power consumption and
thruster wear.

Leeway – Lateral drift of a vessel caused by wind or current when moving forward. Related terms: drift angle,
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side force. In confined channels, leeway can push a ship toward a bank, increasing collision risk. Example: a
2° leeway on a 15 kn vessel in a 0.5 kn cross‑current. Challenge: compensating leeway while maintaining
course.

Lightship draft – Draft of a vessel when empty of cargo, fuel, and stores. Related terms: light‑draft,
deadweight. Lightship draft determines the minimum depth required for initial entry into a harbor. Example:
a 12 m lightship draft for a container ship before loading. Challenge: changes in lightship draft affect
stability calculations.

Line handling – Process of deploying, tensioning, and retrieving mooring lines. Related terms: hawser,
bollard. Accurate line handling prevents line snap and facilitates quick berthing. Example: using a winch to
tension a 200 m mooring line during docking. Challenge: coordinating line handling with vessel movement
in strong wind.

Logbook entry – Recorded observation of vessel performance and conditions. Related terms: bridge log,
navigation record. Documenting maneuver details assists in post‑action analysis and training. Example:
noting helm angle, speed, and tide during a lock entry. Challenge: ensuring completeness under high
workload.

Magnetometer – Instrument that measures magnetic field strength to aid compass calibration. Related
terms: deviation, variation. In confined ports with metallic structures, magnetic interference can affect
compass accuracy. Example: calibrating the compass before entering a steel‑reinforced quay. Challenge:
frequent recalibration when moving between ports.

Maritime traffic separation scheme (TSS) – Designated routes that separate opposing streams of vessels.
Related terms: traffic lane, separation zone. Even in confined waters, TSS reduce collision risk by organizing
traffic flow. Example: a TSS through a narrow channel with designated inbound and outbound lanes.
Challenge: compliance when vessels need to deviate for emergencies.

Mechanical stop – Physical barrier or device used to prevent a vessel from moving beyond a set point.
Related terms: mooring chock, dock bumper. In confined docks, mechanical stops protect against
overshoot. Example: a hydraulic stop used at the end of a lock. Challenge: ensuring the stop can absorb
kinetic energy without damage.

Midship – Central portion of a vessel between bow and stern. Related terms: midsection, centerline. Vessel
handling characteristics often change when the center of gravity is near midship, influencing turning radius.
Example: trimming cargo to keep CG near midship for optimal maneuverability. Challenge: uneven loading
may shift CG forward or aft.

Momentum – Product of vessel mass and velocity, influencing stopping distance. Related terms: inertia,
collision energy. In confined waters, high momentum increases risk of overshooting turning points.
Example: a 50,000 tonne vessel at 5 kn has significant momentum requiring early deceleration. Challenge:
balancing speed reduction with maintaining steerage.

Momentum turn – Maneuver that uses vessel’s existing momentum to complete a turn without reversing
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thrust. Related terms: crash turn, drift turn. Useful when space is insufficient for a full stop. Example: a 300 m
container ship using a momentum turn to reverse direction in a lock. Challenge: precise timing to avoid
grounding.

Multibeam echo sounder – Sonar system that provides detailed bathymetric data across a swath. Related
terms: hydrographic survey, depth contour. In confined waters, multibeam data help chart safe channels and
identify shoals. Example: using multibeam surveys to update a harbor chart before dredging. Challenge:
processing large datasets in real time.

Navigation mark – Fixed aid that provides information on position, depth, or channel alignment. Related
terms: buoy, beacon. Accurate identification of marks is essential for staying within safe water limits.
Example: a green lateral buoy indicating the starboard side of a channel. Challenge: marks may be displaced
by strong currents.

Navigation plan – Comprehensive route description, including waypoints, speeds, and contingencies.
Related terms: voyage plan, contingency route. In confined waters, the plan incorporates lock schedules and
tide windows. Example: a navigation plan that includes a 10‑minute buffer for lock entry. Challenge:
updating the plan rapidly when conditions change.

Navtex – International system for broadcasting navigational and meteorological warnings to ships. Related
terms: radio telegram, maritime safety information (MSI). Navtex alerts may include temporary restrictions in
confined ports. Example: receiving a Navtex message about a submerged object near a dock. Challenge:
ensuring crew promptly acknowledges and acts on messages.

Neap tide – Tidal condition with the smallest difference between high and low water. Related terms: spring
tide, tidal range. Planning arrivals during neap tide may limit under‑keel clearance, requiring alternative
strategies. Example: scheduling a shallow‑draft vessel to dock at neap tide with reduced depth. Challenge:
predicting exact water level.

Off‑center pivot – Turning maneuver where the vessel’s pivot point is deliberately shifted away from the
geometric center. Related terms: crabbing, offset turn. Useful for navigating around obstacles in confined
spaces. Example: a ferry using an off‑center pivot to avoid a moored barge while entering a narrow berth.
Challenge: increased rudder angle may cause higher side forces.

Paravane – Device towed alongside a vessel to cut underwater cables or protect against mines. Related
terms: towed array, mine clearance. In confined ports, paravanes are rarely deployed but may be required
for security. Example: a naval vessel deploying a paravane before entering a restricted harbor. Challenge:
maneuvering with an additional underwater load.

Port side – Left side of a vessel when facing forward. Related terms: starboard, port‑hand. Correct
identification prevents navigation errors, especially when communicating with pilots and tugs. Example: a
pilot directing the ship to keep the port side close to the quay. Challenge: confusion in high‑traffic
environments.

Power‑assist system – Integration of thrusters, bow thruster, and propulsion to provide additional
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maneuvering capability. Related terms: DP system, thruster control. Enables vessels to perform precise
movements without external assistance. Example: a 1,200 kW power‑assist system allowing a bulk carrier to
dock autonomously. Challenge: system complexity and crew training requirements.

Propeller slip – Difference between theoretical and actual propeller advance per revolution, expressed as a
percentage. Related terms: propulsive efficiency, blade pitch. High slip can reduce thrust, affecting
maneuverability in confined waters. Example: a 10 % slip observed during low‑speed docking. Challenge:
maintaining optimal slip across varying loads.

Propulsion system – Arrangement of engines, gearboxes, shafts, and propellers that generate thrust. Related
terms: diesel engine, azimuth thruster. In confined waters, propulsion response time and reversibility are
critical. Example: a controllable‑pitch propeller allowing rapid thrust reversal. Challenge: wear on reversible
gear sets from frequent direction changes.

Quay – Solid structure built along a shoreline for ships to berth. Related terms: dock, jetty. Quay geometry
influences the available swing radius for turning vessels. Example: a 20 m wide quay accommodating ships
up to 250 m LOA. Challenge: limited space for large vessels in older ports.

Quay curvature – Radius of the quay’s planform, affecting vessel alignment during berthing. Related terms:
berth geometry, turning circle. A tighter curvature may require additional tug assistance. Example: a quay
with a 150 m radius used for cruise ship berthing. Challenge: retrofitting existing quays to improve
curvature.

Radar target tracking – Process of monitoring and predicting the motion of objects detected by radar.
Related terms: ARPA, collision avoidance. In confined waters, accurate target tracking helps anticipate
crossing situations. Example: tracking a small craft approaching the dock while the ship is maneuvering.
Challenge: clutter from reflections off nearby structures.

Rudder – Steering surface mounted aft of the propeller, controlling vessel heading. Related terms: rudder
angle, steering gear. Rudder effectiveness decreases at low speeds, common in docking operations.
Example: a 12 m² rudder providing sufficient control at 3 kn. Challenge: achieving adequate steering
authority when the vessel is nearly stationary.

Rudder lag – Delay between rudder order and actual movement of the rudder. Related terms: steering
response, hydraulic lag. Lag can lead to over‑steering in confined channels. Example: a 2‑second rudder lag
on a large tanker. Challenge: compensating for lag through predictive helm inputs.

Safety corridor – Designated waterway that provides a minimum clearance from hazards. Related terms:
navigation channel, obstacle-free zone. Maintaining the corridor is essential for safe passage of vessels in
tight harbors. Example: a 30 m wide safety corridor through a dredged channel. Challenge: sedimentation
reducing corridor width over time.

Scale model testing – Physical or computational simulation of vessel behavior at reduced scale. Related
terms: model basin, CFD. Used to predict turning circles and bank effects before actual operation. Example:
a 1:100 scale model of a cruise ship tested in a towing tank. Challenge: accurately scaling hydrodynamic
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forces.

Sea state – Description of wave height, period, and direction. Related terms: significant wave height, wave
spectrum. Even in confined waters, wave action can affect berthing, especially at open‑mouth ports.
Example: a sea state of 2 m swell influencing a vessel’s approach. Challenge: adjusting speed and heading to
mitigate wave impact.

Ship‑handling simulator – Training device that replicates vessel dynamics and environmental conditions.
Related terms: bridge simulator, virtual reality. Simulators allow crews to practice confined‑water maneuvers
without risk. Example: a simulator scenario of a lock entry under strong cross‑current. Challenge: ensuring
fidelity of the simulation to real‑world vessel response.

Shallow‑draft vessel – Ship designed with reduced draft to operate in limited depth. Related terms: river
barge, light‑draft. Shallow‑draft vessels can access ports that deeper ships cannot. Example: a 5 m draft tug
entering an inland harbor. Challenge: limited cargo capacity compared to deeper vessels.

Side thruster – Transverse propulsion unit located amidships or aft, used for lateral movement. Related
terms: azimuth thruster, thruster pod. Provides fine maneuvering when approaching a berth. Example: a
300 kW side thruster assisting a vessel in a 15 kn cross‑current. Challenge: integration with DP system to
avoid interference.

Squat – Increase in vessel draft caused by hydrodynamic pressure when moving at speed in shallow water.
Related terms: hydrodynamic effect, under‑keel clearance. In confined channels, squat can be the difference
between safe passage and grounding. Example: a 0.5 m squat for a 10 kn speed in a 15 m deep channel.
Challenge: estimating squat accurately for varying speeds.

Starboard side – Right side of a vessel when facing forward. Related terms: port side, starboard‑hand.
Consistent use prevents miscommunication during close‑quarter operations. Example: a pilot directing the
vessel to keep starboard clear of the pier. Challenge: confusion in high‑traffic conditions.

Steering gear – Machinery that transmits helm orders to the rudder or thrusters. Related terms: hydraulic
system, electro‑hydraulic control. Reliability of steering gear is vital for safe maneuvering in confined waters.
Example: a dual‑redundant steering gear on a passenger ferry. Challenge: detecting and responding to gear
failures quickly.

Steering lag – Time between helm input and observable change in vessel heading, similar to rudder lag but
encompassing the entire steering system. Related terms: response time, helm delay. Excessive lag can cause
over‑compensation in tight turns. Example: a 3‑second steering lag on a large container ship. Challenge:
crew training to anticipate lag.

Stability – Vessel’s ability to resist capsizing, governed by metacentric height (GM) and center of gravity.
Related terms: GM, trim. Proper stability ensures safe handling during cargo operations in confined ports.
Example: a GM of 1.2 m for a bulk carrier providing adequate righting moment. Challenge: maintaining
stability when cargo is shifted during loading.
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Storm surge – Elevated sea level caused by atmospheric pressure and wind, potentially reducing clearance
in ports. Related terms: tide, flood level. Ports must account for surge when planning berthing during
adverse weather. Example: a 1.5 m surge reducing under‑keel clearance in a river port. Challenge: rapid
changes in water level.

String line – Rope used to secure a vessel to a fixed point during mooring. Related terms: mooring line,
hawser. Proper tension prevents vessel drift while loading. Example: a 150 m nylon string line tied to a
bollard on the quay. Challenge: maintaining tension under varying wind loads.

Superstructure – Portion of the vessel above the main deck, including bridge and accommodation. Related
terms: deckhouse, bridge wing. Superstructure height affects air draft clearance under bridges. Example: a
35 m air draft requiring a bridge with 40 m clearance. Challenge: low‑air‑draft vessels may need to lower
equipment before passage.

Sway – Lateral movement of a vessel caused by external forces or thruster action. Related terms: yaw, drift.
Controlling sway is critical when aligning with a berth. Example: using side thrusters to counter a 0.8 kn
wind‑induced sway. Challenge: achieving precise control without excessive thruster usage.

Taut line – A mooring line kept under tension to prevent slack. Related terms: line tension, spring line. Taut
lines improve vessel stability while docked. Example: a 200 m steel spring line held taut to limit vessel
movement. Challenge: adjusting tension as cargo is loaded or unloaded.

Thrust reverser – Device that redirects propeller thrust forward for rapid deceleration. Related terms: reverse
thrust, crash stop. In confined waters, thrust reversers enable quick stops. Example: a thrust reverser
providing 80 % of forward thrust for a 5 kn crash stop. Challenge: mechanical wear and increased
maintenance.

Thruster pod – Integrated propulsion unit that can rotate 360°, providing both thrust and steering. Related
terms: azimuth thruster, DP system. Thruster pods offer exceptional maneuverability in tight harbors.
Example: a 2,000 kW pod installed on a cruise ship for docking without tugs. Challenge: high cost and need
for skilled operators.

Time of arrival (ETA) – Predicted time a vessel will reach a specific point, such as a port entrance. Related
terms: estimated time of departure (ETD), schedule. Accurate ETA allows lock operators to schedule
openings. Example: ETA of 09:15 for a vessel entering a lock. Challenge: delays due to weather or traffic
congestion.

Tidal window – Period during which tide level is suitable for a vessel’s draft. Related terms: high tide, low
tide. Planning operations within the tidal window prevents grounding. Example: a 3‑hour tidal window at
2.5 m depth for a deep‑draft tanker. Challenge: narrow windows may conflict with other traffic.

Turn‑circle radius – Distance required for a vessel to complete a 180° turn at a given speed. Related terms:
maneuvering circle, minimum turning radius. Turn‑circle radius determines if a vessel can navigate a
confined channel. Example: a 350 m turn‑circle for a 250 m container ship at 5 kn. Challenge: larger vessels
may need to reduce speed dramatically to fit.
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Turning baseline – Reference line used to measure a vessel’s turning path during maneuver trials. Related
terms: maneuvering test, track chart. Provides data for assessing vessel handling in confined waters.
Example: a turning baseline drawn across a lock entry to evaluate a ship’s swing. Challenge: ensuring
consistent environmental conditions during trials.

Under‑keel clearance (UKC) – Vertical distance between the keel and the seabed. Related terms: draft, squat.
Sufficient UKC prevents grounding; in confined waters, UKC must account for tide, squat, and wave setup.
Example: a required UKC of 1.0 m for a vessel entering a shallow channel. Challenge: rapid tide changes
reducing UKC.

Under‑keel sensor – Device that measures real‑time depth beneath the hull. Related terms: depth sounder,
draft monitoring. Provides immediate feedback to avoid grounding. Example: an ultrasonic UKC sensor
alerting the bridge when clearance falls below 0.5 m. Challenge: sensor fouling in murky water.

Vessel traffic service (VTS) – Shore‑based system that monitors and manages ship movements in busy
waterways. Related terms: maritime control, traffic coordination. VTS provides guidance to vessels
navigating confined ports. Example: VTS directing a vessel to a holding area before lock entry. Challenge:
high traffic density can overload VTS capacity.

Vessel handling characteristics – Composite of speed response, turning ability, and stability. Related terms:
maneuverability, hydrodynamics. Understanding these characteristics is essential for safe operations in tight
spaces. Example: a vessel with a short turning radius but limited lateral thrust. Challenge: predicting
performance under varying load conditions.

Windward side – Side of a vessel facing into the wind. Related terms: leeward, weather helm. Docking on
the windward side may increase maneuvering difficulty due to wind pressure on the superstructure.
Example: a vessel approaching a berth with a 15 kt wind from starboard. Challenge: compensating wind
forces while maintaining course.

Windward turn – Maneuver that turns the vessel toward the wind direction, often requiring increased rudder
angle. Related terms: weather turn, leeward turn. In confined waters, windward turns can be slower and
require more thrust. Example: a windward turn of 30° to align with a narrow channel. Challenge: ensuring
sufficient thrust to overcome wind resistance.

Yaw – Rotational movement of a vessel around its vertical axis. Related terms: heading change, rudder input.
Controlling yaw is vital for precise alignment with a berth. Example: a yaw rate of 2° per second during a
docking maneuver. Challenge: excessive yaw can lead to overshoot in tight spaces.

Yaw damper – Device that reduces unwanted yaw oscillations, often integrated with the steering system.
Related terms: stability augmentor, steering control. Improves handling in confined waters by smoothing
helm response. Example: a hydraulic yaw damper on a passenger ferry. Challenge: calibrating the damper
for varying speeds.

Zero‑speed thrusters – Thrusters capable of providing lateral force when the vessel is stationary. Related
terms: dynamic positioning, station‑
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