
G LO S S A RY

 Certificate in Maritime Data Analytics

Exploratory Data Analysis in Maritime Domain

Automatic Identification System (AIS) – A real‑time maritime tracking technology that broadcasts a vessel’s
identity, position, speed, heading, and other navigational data via VHF radio.
Related terms: Vessel Monitoring System, Satellite AIS (S‑AIS).
Explanation: AIS transponders on ships automatically transmit encoded messages that are received by
shore‑based stations, other vessels, and satellites. The data stream provides a rich source for exploratory
analysis of traffic patterns, fleet movements, and port congestion.
Example: An analyst extracts AIS position reports for a month and visualises vessel density heatmaps to
identify high‑traffic corridors near the Strait of Malacca.
Practical application: Detecting illegal fishing by spotting vessels that turn off AIS or display inconsistent
speed‑course patterns.
Challenges: Data gaps due to AIS deactivation, signal interference in congested ports, and the need to filter
spoofed messages.

Beam – The width of a ship measured at its widest point.
Related terms: Length Overall (LOA), Draft.
Explanation: Beam influences stability, cargo capacity, and canal eligibility. In EDA, beam dimensions are
used to segment vessels by size class and to assess suitability for specific routes.
Example: Plotting beam versus cargo tonnage reveals a linear relationship for bulk carriers, aiding in
capacity forecasting.
Practical application: Planning berth allocation by matching ship beam to quay width.
Challenges: Inconsistent reporting standards across flag states can lead to mismatched beam values in
datasets.

Bulk Carrier – A vessel designed to transport unpackaged bulk commodities such as iron ore, coal, or grain.
Related terms: Dry Bulk, Deadweight Tonnage (DWT).
Explanation: Bulk carriers are classified by size (Handymax, Panamax, Capesize). Exploratory analysis often
focuses on their voyage frequency, loading rates, and port turnaround times.
Example: Using AIS data, an analyst clusters voyages by average speed and identifies that Capesize vessels
experience longer transit times due to weather exposure in the Southern Ocean.
Practical application: Optimising supply‑chain logistics for steel manufacturers by predicting bulk carrier
arrival windows.
Challenges: Seasonal demand fluctuations and variable port infrastructure quality affect data consistency.

Chart (Electronic Navigational Chart – ENC) – Digital vector maps that provide depth, shoreline, and
navigational aid information.
Related terms: Hydrographic Survey, Geographic Information System (GIS).
Explanation: ENCs are essential for spatial analysis of maritime routes. By overlaying AIS tracks on ENCs,
analysts can assess route compliance with depth restrictions and identify grounding risks.
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Example: A heatmap of AIS tracks overlaid on depth contours highlights vessels that frequently navigate in
shallow waters near a harbor, prompting risk mitigation measures.
Practical application: Supporting route optimisation algorithms that avoid shoal zones.
Challenges: Keeping chart data up‑to‑date and reconciling differing datum references across datasets.

Collision Avoidance System (CAS) – Onboard technology that processes sensor data (radar, AIS, cameras) to
warn of potential collisions.
Related terms: Automatic Radar Plotting Aids (ARPA), Decision Support System (DSS).
Explanation: CAS data can be logged and later examined to understand near‑miss incidents and to improve
navigational safety models.
Example: An EDA of CAS alerts shows a spike in warning events during peak traffic hours in a congested
fjord, indicating a need for traffic separation schemes.
Practical application: Training simulators with real‑world near‑miss scenarios derived from CAS logs.
Challenges: Limited access to proprietary CAS logs and variability in alert thresholds between vessel classes.

Data Cleaning – The process of detecting and correcting (or removing) inaccurate, incomplete, or irrelevant
data records.
Related terms: Data Pre‑processing, Outlier Detection.
Explanation: Maritime datasets often contain duplicate AIS messages, erroneous timestamps, or missing
draft values. Effective data cleaning improves the reliability of subsequent exploratory analyses.
Example: Applying a rule‑based filter to remove AIS points with speed > 35 knots for container ships
eliminates implausible entries caused by sensor glitches.
Practical application: Preparing a high‑quality dataset for machine‑learning models that predict estimated
time of arrival (ETA).
Challenges: Balancing the removal of true anomalies versus preserving rare but valid events such as
emergency maneuvers.

Data Fusion – The integration of multiple data sources (e.g., AIS, radar, satellite imagery, weather) into a
unified analytical framework.
Related terms: Multi‑sensor Integration, Hybrid Modelling.
Explanation: By combining heterogeneous maritime data, analysts can achieve richer situational awareness
and uncover patterns that single sources cannot reveal.
Example: Merging AIS tracks with satellite‑derived sea‑surface temperature yields insights into how thermal
fronts influence vessel routing decisions.
Practical application: Enhancing port congestion forecasts by fusing ship arrival notices with real‑time berth
occupancy data.
Challenges: Aligning differing temporal resolutions, handling conflicting spatial references, and managing
large‑scale data storage.

Deadweight Tonnage (DWT) – The total weight a ship can safely carry, including cargo, fuel, provisions,
crew, and ballast water.
Related terms: Gross Tonnage (GT), Lightship Weight.
Explanation: DWT is a key indicator of a vessel’s cargo‑carrying capacity and is frequently used to segment

Read online: https://learnuni.com/glossaries/4483457/exploratory-
data-analysis-in-maritime-domain

LearnUNI · 23 Jun 2026



G LO S S A RY

fleets in exploratory studies.
Example: A scatter plot of DWT versus average voyage duration reveals that larger vessels tend to have
longer port stays due to loading constraints.
Practical application: Designing port infrastructure upgrades based on the DWT distribution of inbound
vessels.
Challenges: Inconsistent DWT reporting across registries and the need to update values when vessels
undergo retrofits.

Digital Twin – A virtual replica of a physical vessel or maritime system that mirrors its real‑time state
through data streams.
Related terms: Simulation Model, Internet of Things (IoT).
Explanation: In EDA, digital twins enable analysts to explore “what‑if” scenarios, such as the impact of speed
reductions on fuel consumption.
Example: Creating a digital twin of a tanker fleet and simulating a 10 % speed reduction shows a 7 %
decrease in CO₂ emissions while extending voyage time by 2 days.
Practical application: Supporting regulatory compliance assessments for emission control areas.
Challenges: High data latency, model calibration complexity, and cybersecurity concerns.

Draft – The vertical distance between the waterline and the bottom of a ship’s hull (keel).
Related terms: Freeboard, Load Line.
Explanation: Draft measurements are critical for ensuring safe navigation in shallow waters. Exploratory
analysis of draft variations helps detect over‑loading or ballast‑water management issues.
Example: Plotting draft changes over a voyage reveals that a vessel consistently exceeds its declared draft
during the outbound leg, suggesting cargo imbalance.
Practical application: Real‑time draft monitoring systems that alert pilots when a ship approaches
depth‑restricted zones.
Challenges: Inaccurate draft reporting due to manual entry errors and the influence of water density on
draft calculations.

Environmental Monitoring – The systematic collection and analysis of data related to marine pollution,
weather, and ecosystem health.
Related terms: Marine Protected Areas (MPA), Emission Reporting.
Explanation: EDA techniques applied to environmental data help identify trends such as oil spill frequency
or the impact of shipping lanes on marine life.
Example: Analyzing satellite‑derived chlorophyll concentration alongside vessel traffic density uncovers a
correlation between high traffic and reduced phytoplankton levels in a coastal bay.
Practical application: Guiding policy decisions on rerouting ships to minimise ecological disturbance.
Challenges: Sparse sensor coverage, data latency, and the need for interdisciplinary expertise.

Fleet Segmentation – The process of categorising vessels into groups based on characteristics such as size,
type, age, or operational profile.
Related terms: Cluster Analysis, Market Segmentation.
Explanation: Segmenting a fleet enables targeted exploratory studies, for instance comparing fuel efficiency
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across vessel classes.
Example: Using k‑means clustering on AIS speed‑course data, an analyst identifies a subgroup of container
ships that consistently operate at higher speeds, flagging them for fuel‑efficiency audits.
Practical application: Customising insurance premiums based on segment‑specific risk profiles.
Challenges: Determining the optimal number of clusters and handling overlapping characteristics.

Geofencing – The creation of virtual geographic boundaries that trigger alerts when a vessel enters or exits
a defined area.
Related terms: Spatial Query, Zone Monitoring.
Explanation: Geofencing supports exploratory analyses of compliance with maritime traffic regulations, such
as designated anchorage zones.
Example: An analyst configures a geofence around a protected reef and uses AIS data to count incursions,
revealing a 15 % increase during the summer tourism season.
Practical application: Automated notification systems for port authorities to enforce zone restrictions.
Challenges: Precise definition of boundaries in dynamic environments and handling GPS inaccuracies near
coastlines.

Harbor Throughput – The volume of cargo (in tonnes) or number of vessels processed by a port within a
specific period.
Related terms: Port Call, Turnaround Time.
Explanation: Throughput metrics are essential for exploring capacity utilization and identifying bottlenecks.
Example: Time‑series analysis of monthly harbor throughput shows a sharp decline during a pandemic,
prompting a scenario‑planning exercise for resilience.
Practical application: Forecasting berth demand to optimise staffing and equipment allocation.
Challenges: Data fragmentation across terminal operators and inconsistent reporting intervals.

Ice Navigation – The specialised operation of vessels through ice‑covered waters, often requiring reinforced
hulls and ice‑breaker assistance.
Related terms: Polar Code, Ice Class.
Explanation: EDA of ice navigation involves analysing satellite ice charts, vessel AIS tracks, and weather
forecasts to understand route selection and risk exposure.
Example: Mapping AIS trajectories against weekly sea‑ice concentration maps reveals that ships with higher
ice class maintain more direct routes, reducing fuel usage compared to non‑reinforced vessels.
Practical application: Advising shipping companies on optimal departure windows to minimise ice‑related
delays.
Challenges: Rapidly changing ice conditions, limited AIS coverage at high latitudes, and the need for
high‑resolution ice data.

Incident Reporting System (IRS) – A framework for logging maritime accidents, near‑misses, and safety
violations.
Related terms: Marine Casualty Database, Safety Management System (SMS).
Explanation: Data from IRS can be explored to identify recurring safety issues, high‑risk routes, or vessel
types prone to incidents.
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Example: Conducting a frequency analysis of reported collisions shows a concentration near a narrow
channel, leading to the implementation of a traffic separation scheme.
Practical application: Developing risk‑based inspection schedules for regulatory bodies.
Challenges: Under‑reporting, inconsistent classification of incident types, and delayed data entry.

Joint Maritime Forecast System (JMFS) – An integrated platform that combines meteorological,
oceanographic, and sea‑state data for navigation planning.
Related terms: Numerical Weather Prediction (NWP), Wave Model.
Explanation: Exploratory analysis of JMFS outputs helps assess how weather variables influence vessel speed
and route choice.
Example: Correlating wind speed from JMFS with AIS-derived vessel speeds indicates a 0.6 negative
correlation for bulk carriers, suggesting speed reductions in strong wind conditions.
Practical application: Providing dynamic routing advice to reduce fuel consumption and emissions.
Challenges: Model resolution limits, data latency, and the need to harmonise units across datasets.

Keel – The structural backbone of a ship, running along the bottom of the hull from bow to stern.
Related terms: Hull, Structural Integrity.
Explanation: While not a direct data variable, keel‑related information (e.g., age, material) can be used in
EDA to assess vessel durability and maintenance needs.
Example: A regression analysis linking keel material type to reported hull‑damage incidents shows
stainless‑steel keels experience fewer corrosion‑related events.
Practical application: Informing asset‑management strategies for ship owners.
Challenges: Limited availability of detailed keel specifications in public datasets.

Lagged Variables – Variables that represent past observations of a time‑series, often used to capture
temporal dependencies.
Related terms: Time‑Series Analysis, Autoregressive Model.
Explanation: In maritime EDA, lagged variables such as previous day’s average speed can improve predictive
modeling of fuel consumption.
Example: Creating a 3‑day lag of vessel speed and incorporating it into a linear model reduces prediction
error for ETA by 12 %.
Practical application: Enhancing short‑term forecasting tools for port operators.
Challenges: Determining appropriate lag length and handling missing data in historical records.

Maritime Domain Awareness (MDA) – The comprehensive understanding of the maritime environment,
including vessel movements, cargo flows, and potential threats.
Related terms: Situational Awareness, Intelligence, Surveillance, and Reconnaissance (ISR).
Explanation: EDA serves as a foundational step in MDA by revealing patterns, anomalies, and trends within
the collected data.
Example: Heat‑mapping AIS traffic alongside piracy incident reports uncovers hotspots that require
heightened surveillance.
Practical application: Supporting national security agencies in allocating patrol resources efficiently.
Challenges: Integrating classified data sources, ensuring data privacy, and maintaining real‑time analytics
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capability.

Marine Traffic Density (MTD) – A metric representing the number of vessels per unit area over a given time
interval.
Related terms: Traffic Flow, Congestion Index.
Explanation: Calculating MTD from AIS positions enables analysts to visualise crowded sea lanes and
evaluate the effectiveness of traffic separation schemes.
Example: A GIS‑based calculation shows a 30 % increase in MTD near a major hub after the opening of a
new deep‑water terminal.
Practical application: Designing alternative routing recommendations to alleviate congestion.
Challenges: Selecting appropriate spatial and temporal aggregation scales to avoid over‑ or
under‑estimation.

Noise Filtering – Techniques used to remove random or systematic errors from sensor data.
Related terms: Smoothing, Signal Processing.
Explanation: AIS data often contain jitter caused by GPS inaccuracies; applying a moving‑average filter helps
reveal true vessel trajectories.
Example: After applying a low‑pass filter, the plotted path of a tugboat becomes smoother, allowing more
accurate speed calculations.
Practical application: Improving the reliability of speed‑based fuel consumption estimates.
Challenges: Balancing filter strength to preserve genuine manoeuvres while eliminating spurious
fluctuations.

Operational Risk Assessment (ORA) – A systematic approach to evaluating the probability and impact of
adverse events in maritime operations.
Related terms: Risk Matrix, Hazard Identification.
Explanation: Exploratory data analysis provides the empirical evidence needed to quantify risk factors such
as collision frequency or equipment failure rates.
Example: By analysing historical incident data, an ORA identifies that vessels operating in fog have a 2.5‑fold
higher collision risk, prompting the adoption of enhanced radar protocols.
Practical application: Prioritising safety interventions and allocating resources to high‑risk scenarios.
Challenges: Data scarcity for rare events and the need to incorporate qualitative expert judgments.

Port Call Duration (PCD) – The total time a vessel spends from berthing to departure at a port.
Related terms: Turnaround Time, Berth Occupancy.
Explanation: Investigating PCD through EDA uncovers factors influencing efficiency, such as cargo type, tide
windows, or labor availability.
Example: A box‑plot comparison shows that container ships experience longer PCD during peak holiday
seasons, correlating with increased customs processing times.
Practical application: Scheduling berth assignments to minimise idle time.
Challenges: Inconsistent data capture across terminals and the need to align timestamps from different
systems.

Predictive Maintenance – The use of data‑driven models to forecast equipment failures before they occur.
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Related terms: Condition Monitoring, Failure Mode Effects Analysis (FMEA).
Explanation: Sensor streams from engine health monitoring, combined with historical repair logs, enable
exploratory analyses that identify early warning signs of wear.
Example: An anomaly detection algorithm flags a gradual rise in bearing temperature, which subsequent
inspection confirms as early-stage fatigue.
Practical application: Scheduling maintenance during planned port stays to avoid unscheduled downtime.
Challenges: High‑frequency data volumes, false‑positive alerts, and integration with existing maintenance
workflows.

Quarter‑Hour Aggregation – Summarising raw data into 15‑minute intervals to reduce granularity while
preserving temporal trends.
Related terms: Temporal Resampling, Data Binning.
Explanation: Aggregating AIS messages into quarter‑hour bins smooths out noise and facilitates trend
analysis of vessel speed or heading changes.
Example: Visualising average speed per quarter‑hour reveals a consistent slowdown during daylight hours
in a busy strait, likely due to traffic density.
Practical application: Feeding aggregated metrics into real‑time traffic management dashboards.
Challenges: Selecting aggregation windows that balance detail with computational efficiency.

Radar Cross Section (RCS) – A measure of how much radar energy a vessel reflects back to the source,
influencing detectability.
Related terms: Stealth Design, Target Acquisition.
Explanation: In exploratory studies of maritime surveillance, RCS data helps assess the likelihood of vessel
detection under various radar frequencies.
Example: Simulating RCS for different hull shapes shows that catamarans present a lower radar signature
than monohulls of similar size.
Practical application: Designing optimal radar placement for coastal monitoring stations.
Challenges: Limited public RCS datasets and variability due to sea state and vessel orientation.

Route Optimization – The process of determining the most efficient path for a vessel, considering factors
such as distance, fuel consumption, weather, and traffic.
Related terms: Shortest Path Algorithm, Dynamic Routing.
Explanation: EDA of historical routes provides baseline patterns that inform optimization models. By
comparing actual routes to theoretical minima, analysts can quantify inefficiencies.
Example: An analysis shows that vessels often deviate 5 % longer than the great‑circle route due to
avoidance of high‑traffic zones, suggesting potential fuel savings through coordinated traffic management.
Practical application: Implementing decision‑support tools that recommend fuel‑efficient routes to captains.
Challenges: Real‑time data latency, regulatory constraints (e.g., mandatory channel usage), and
unpredictable weather changes.

Ship‑to‑Ship (S2S) Transfer – The exchange of cargo (typically oil or liquefied gas) between vessels at sea.
Related terms: LNG Bunkering, Off‑loading.
Explanation: Exploratory analysis of S2S events can reveal patterns in timing, location, and safety
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compliance.
Example: Mapping S2S occurrences shows clustering near offshore platforms, prompting the development
of dedicated safe‑transfer zones.
Practical application: Enhancing regulatory oversight and emergency response planning.
Challenges: Limited publicly available data due to commercial confidentiality and security considerations.

Ship Size Classification – A taxonomy that groups vessels based on dimensions such as LOA, beam, DWT, or
GT.
Related terms: Panamax, Post‑Panamax, Ultra‑Large Container Vessel (ULCV).
Explanation: Classification supports comparative analyses and benchmarking across similar vessel
categories.
Example: An analyst compares fuel consumption per TEU across three size classes, revealing diminishing
returns for vessels exceeding 20,000 TEU.
Practical application: Guiding fleet renewal decisions for shipping companies.
Challenges: Vessels that fall on classification boundaries may be mis‑assigned, affecting statistical validity.

Signal‑to‑Noise Ratio (SNR) – The proportion of useful signal strength to background noise in a sensor
measurement.
Related terms: Data Quality, Measurement Uncertainty.
Explanation: High SNR is essential for accurate AIS positioning and radar detection. Exploratory analysis can
incorporate SNR thresholds to filter low‑quality data.
Example: Excluding AIS points with SNR below a defined cutoff reduces positional error from 30 m to 8 m on
average.
Practical application: Improving the precision of vessel trajectory reconstructions.
Challenges: SNR values are not always recorded, requiring indirect estimation methods.

Spatial Autocorrelation – The degree to which a variable measured at one location is similar to values at
nearby locations.
Related terms: Moran’s I, Geostatistics.
Explanation: In maritime EDA, spatial autocorrelation helps detect clustering of events such as oil spills or
piracy attacks.
Example: Calculating Moran’s I for piracy incidents demonstrates significant positive autocorrelation along a
particular coastline, indicating a hotspot.
Practical application: Prioritising surveillance resources in high‑risk zones.
Challenges: Choosing appropriate distance thresholds and accounting for uneven data coverage.

Standard Deviation of Speed (SDS) – A statistical measure of variability in vessel speed over a specified
period.
Related terms: Coefficient of Variation, Speed Profile.
Explanation: SDS is used to assess operational consistency; high variability may indicate frequent
manoeuvres or speed‑changing policies.
Example: A comparative analysis shows that Ro‑Ro ferries have a higher SDS than bulk carriers, reflecting
their frequent docking and undocking cycles.
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Practical application: Identifying vessels that could benefit from speed‑optimization programs.
Challenges: Ensuring sufficient data points to compute reliable statistics, especially for short voyages.

Statistical Sampling – The technique of selecting a subset of data points to infer characteristics of the larger
population.
Related terms: Random Sampling, Stratified Sampling.
Explanation: Due to the massive volume of AIS messages, analysts often employ sampling to reduce
computational load while preserving representativeness.
Example: Using stratified sampling by vessel type ensures that rare vessel classes (e.g., research ships) are
adequately represented in the analysis.
Practical application: Accelerating exploratory visualisations without sacrificing insight quality.
Challenges: Avoiding sampling bias and maintaining temporal continuity.

Supply Chain Visibility (SCV) – The ability to track and monitor the flow of goods from origin to destination
across the maritime network.
Related terms: End‑to‑End Tracking, Logistics Transparency.
Explanation: EDA of SCV data uncovers bottlenecks, delays, and opportunities for synchronisation between
shipping, ports, and inland transport.
Example: An analysis of container dwell times reveals that a particular terminal experiences a 20 % longer
average dwell, prompting process improvement initiatives.
Practical application: Enabling real‑time alerts for customers to adjust inventory strategies.
Challenges: Integrating heterogeneous data sources (e.g., AIS, RFID, customs) and handling data privacy
restrictions.

Temporal Resolution – The smallest time interval at which data are recorded or aggregated.
Related terms: Sampling Frequency, Time‑Step.
Explanation: Choosing appropriate temporal resolution is crucial for capturing relevant maritime dynamics;
too coarse may miss short‑duration events, while too fine may introduce noise.
Example: A study comparing 5‑minute versus 30‑minute AIS aggregations finds that short‑duration
manoeuvres are only visible at the finer resolution.
Practical application: Tailoring data storage schemas to balance detail and storage cost.
Challenges: Managing the trade‑off between data volume and analytical insight.

Traffic Separation Scheme (TSS) – A set of navigational routes designed to separate opposing streams of
vessel traffic for safety.
Related terms: Maritime Traffic Management, Separation Standards.
Explanation: Evaluating the effectiveness of a TSS involves exploratory analysis of vessel trajectories, speed
compliance, and incident rates before and after implementation.
Example: Post‑implementation analysis of a TSS in a busy channel shows a 40 % reduction in close‑approach
events.
Practical application: Informing the design of new TSSs in emerging shipping lanes.
Challenges: Collecting sufficient pre‑implementation data and accounting for external factors such as
weather.
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Uncertainty Quantification – The process of characterizing the confidence or error associated with data
measurements and model predictions.
Related terms: Monte Carlo Simulation, Error Propagation.
Explanation: In maritime EDA, quantifying uncertainty helps decision‑makers understand the reliability of
forecasts such as ETA or fuel consumption.
Example: Running a Monte Carlo simulation on speed estimates yields a 95 % confidence interval of
±2 hours for ETA predictions.
Practical application: Communicating risk margins to customers and stakeholders.
Challenges: Accurately modelling all sources of error, including sensor inaccuracies and human factors.

Vessel Classification Society – An organization that establishes technical standards for ship design,
construction, and maintenance, and conducts surveys for compliance.
Related terms: Classification Register, Rule Book.
Explanation: Data from classification societies (e.g., hull inspection dates, class notation) enrich exploratory
analyses of vessel reliability and regulatory adherence.
Example: Correlating class notation upgrades with a subsequent decrease in reported structural incidents
validates the effectiveness of classification standards.
Practical application: Assisting insurers in risk assessment based on class status.
Challenges: Accessing proprietary classification data and reconciling differing classification rules across
societies.

Voyage Data Recorder (VDR) – A device that continuously records a ship’s navigational and operational
data, analogous to an aircraft black box.
Related terms: Event Data Recorder (EDR), Marine Accident Investigation.
Explanation: VDR data provide high‑resolution insights into vessel behaviour during critical events,
supporting detailed exploratory analyses of near‑misses and accidents.
Example: Analyzing VDR logs from a grounding incident reveals a sudden loss of radar contact followed by
a rapid course change, highlighting a potential equipment failure.
Practical application: Improving safety protocols and crew training based on empirical evidence.
Challenges: Data retrieval after an incident can be time‑consuming, and privacy concerns may limit data
sharing.

Water‑Depth Bathymetry – The measurement of sea‑floor topography, indicating depth variations across a
maritime area.
Related terms: Hydrographic Survey, Digital Elevation Model (DEM).
Explanation: Bathymetric data are essential for assessing route safety, especially for large‑draft vessels.
Exploratory mapping of depth against AIS tracks identifies areas where vessels operate near depth limits.
Example: Overlaying vessel drafts on a high‑resolution bathymetric grid shows that a significant proportion
of ships pass within 5 m of the minimum safe depth in a narrow channel.
Practical application: Guiding dredging projects to increase navigable depth.
Challenges: Keeping bathymetric charts up‑to‑date in dynamic sedimentation zones.

Yield Optimization – The process of maximising the amount of cargo transported per voyage while
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minimising costs and environmental impact.
Related terms: Load Planning, Capacity Utilisation.
Explanation: Exploratory analyses of cargo stowage patterns, vessel load factors, and fuel consumption help
identify opportunities for yield improvement.
Example: A regression model shows that improving load factor from 80 % to 90 % reduces fuel consumption
per tonne by 5 %, indicating a clear economic incentive.
Practical application: Advising ship operators on optimal loading strategies.
Challenges: Balancing cargo safety constraints, port handling capabilities, and regulatory limits on ballast
water.

Zero‑Emission Vessels (ZEV) – Ships powered exclusively by non‑fossil energy sources such as electricity,
hydrogen, or ammonia, producing no CO₂ emissions during operation.
Related terms: Decarbonisation, Green Shipping.
Explanation: Exploratory data analysis of early‑adopter ZEVs focuses on performance metrics like energy
consumption, range, and operational reliability compared to conventional vessels.
Example: Comparing the energy intensity of a battery‑electric ferry to a diesel‑powered counterpart reveals
a 30 % reduction in per‑passenger energy use, but also highlights limitations in range under current battery
technology.
Practical application: Informing policy incentives for ZEV deployment in regional ferry services.
Challenges: Limited data availability, rapidly evolving technology standards, and the need for
comprehensive lifecycle assessments.
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