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INTRODUCTION

Port state controls in maritime
transportation are the process of
inspecting foreign-flagged ships in
order to ensure the safety of life
and property at sea, prevent
marine pollution caused by ships,
and improve living and working
conditions on ships.



Currently, there are ten PSC regimes (IMO, 2023):

• Europe and the north Atlantic (Paris MoU) 

• Asia and the Pacific (Tokyo MoU)

• Latin America (Acuerdo de Viña del Mar)

• Caribbean region (Caribbean MoU) 

• West and Central Africa (Abuja MoU) 

• Black Sea (Black Sea MoU)

• Mediterranean Sea (Mediterranean MoU)

• Indian Ocean (Indian Ocean MoU)

• Persian Gulf (Riyadh MoU)) 

• the United States Coast Guard

Some member countries belong to more than one PSC regime.
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Source: IMO (International Maritime Organization) (2023). Port State Control. https://www.imo.org/en



The basis of port state controls is to ensure that ships comply with international
maritime conventions and the standards determined by these conventions.

One of these conventions, the "Ballast Water Management Convention", is a
convention that is taken into consideration during port state controls and its
compliance is checked by ships.

A serious (major) deficiency detected within the scope of this convention may be
among the deficiencies that cause the ships to be detained.
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AIM OF THE STUDY

In this study, an analysis was made on the
deficiencies arising from the Ballast Water
Management Convention in port state
controls of container ships, and a model was
proposed for the detention risk assessment
of ships.



A data set was created by examining the reports sharing the results of the controls
carried out by the Paris Memorandum (Paris MoU) in the last three years (10.10.2020 –
10.10.2023).

Based on this data set, contributing factors in the detention of container ships, including
deficiencies arising from the Ballast Water Management Convention, were determined.

A model was generated to predict the risk of ships being detained using machine
learning algorithms.

METHODOLOGY



Methodological Flowchart



Variables



Descriptive Statistics



Descriptive Statistics



Performance Calculator
(Owner performance, Flag performance, Class performance)



Imbalanced data processing

174 ship controls
(10.10.2020 – 10.10.2023)

24 controls
(detained)

150 controls
(not detained)

Imbalanced data

Oversampling method

150 controls
(detained)

150 ships
(not detained)

Balanced data



Imbalanced data processing



Imbalanced data processing



Model Evaluation

✓ The algorithm that gives the best prediction was determined as SVM 
(Support vector machine) algorithm.

(SVM: Support vector machine; NN: Neural network; BN: Bayesian network)



Model Evaluation



Predictor importance





CONCLUSION

✓ It was determined that deficiencies within the scope of Ballast Water
Management (BWM) were ranked as the 3rd in terms of their impact on
the detention of container ships, after the total number of deficiencies and
owner performance.

✓This result shows how important BWM is in port state controls of container
ships.



CONCLUSION

✓ The most common deficiency we encounter within the scope of BWM in
container ships is related to BW Record Book.

✓ Apart from BW Record Book, there are BWM Plan, BWM Certificate, and
other deficiencies (loading/ballast condition, ballast tanks, ballast water
exchange, ballast water discharge violation in port, construction dates
applicable for BWM, etc.)

✓ Among the deficiencies that caused the detention of container ships, it was
observed that there was no deficiency related to "Crew training and
familiarization" within the scope of BWM.



o In this study, port state controls, carried out for container ships within the
scope of the Paris MoU, were examined.

o Future studies may focus on different ship types and different PSC regimes.

o Additionally, an analysis can be made with more data, taking into account a
wider date range.
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