Green Ports - Vessel Emission Modelling, Tracking and

Reduction in Ports

Introduction
Emissions of air pollutants from transport have been a cause for concern

due to their impact on environment degradation and public health.

Insights on Port Emissions

The emission patterns are extracted
collected for Singapore and Hamburg

nased on the vessel traffic data

Dorts.

Pollutant emissions from vessels may lead to local air quality degradation o

and threaten human health especially in the coastal cities. It is essential g -

to quantify the impacts of shipping emissions on urban air quality, 5 .
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operation.
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The MAREMIS consortium formed by an international team from
Germany and Singapore proposed to develop big data-driven and
machine learning-based solutions for measuring, tracking, and optimising
maritime traffic for reducing emission. The research and development of
this study mainly focuses on air pollution in harbour cities, where the
degree of impact by ships on air quality will be fully investigated and
recommendations will be made to improve air quality. The technologies
developed are employed for both Singapore and Hamburg ports and are
applicable for other international ports.
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An International Collaboration Between
Singapore and Germany,
Teaming Up Academia And Industry
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Partners from Singapore:

» Institute of High Performance Computing, A*STAR
» ShipsFocus Group

» Faurecia
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Baseline Port Emission Validation Framework Proposed
The validation framework will provide basis for generating trustable

emission measuring outputs and enable relevant organisations to
compare and steering emission reduction targets optimally in short,
medium and long-term period over years.

Assurance on modelling

The Technologies Behind

The consortium established big data driven and machine learning-based
traffic pattern extraction solutions and vessel emission models to
automatically measure, track, and validate emissions-related aspects of
vessel traffic and operation to reduce emissions from vessels in ports and
improve local air quality in coastal cities. The port emission model reflects
spatial-temporal emission dynamics and distribution of vessel traffic
emissions.

Assurance on model
output & insight creation

Assurance on input data

Data requirement:
< Static data - vessel
particulars,
v' Engine specs: MCR,
RPM, build year
v' Vessel specs: length,
width, type
< Traffic data - AIS data/GPS
data fulfilling high enough
sampling rate
o Other data - emission
measurement records

Modelling guideline:
“+ Parameter decision
v Updated reference like
the latest version of IMO

Output suggestion:

% Spatial-temporal insight
v' Emission along time
v' Emission over space

% Insight for different types of vessels
v' Comparison analysis

% Inventory of exhaust gas types

GHS studies or other
convinced sources
% Assumption

v" Clarification on model
assumption considering
the rationale

v" Documentation for
interpretability

Checkpoint: Assure the insight accuracy

and validate the models through

< Model benchmarking - comparative
analytics on the list of output results
under the same input data

<+ Correlation studies - correlation with
other convinced/verified reports

The emission patterns and insights, together with other practical aspects
are taken into consideration when deciding the potential scenarios and
strategies like clean fuel replacement, shore power supply and more to
reduce emission in ports. The technical components and models are
packaged as application programming interface (APIs) and accessible
through a user-friendly demonstrator.

Checkpoint: Data quality -
completeness/data missing,
accuracy, timeliness etc.

Checkpoint: Assure the
explainability inclusively for model,
parameter and assumption

Summary
MAREMIS is a bilateral project that supports the collaboration

between Germany and Singapore in maritime technology towards
maritime emission reduction, based on big data and machine
learning-based models to automatically measure, track, and validate
emissions-related aspects of maritime transport to reduce emissions
(exhaust, no ballast water or waste) from ships and improve local air
quality.
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