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ABSTRAK

Biofouling merupakan fenomena penempelan organisme laut seperti alga, moluska,
dan mikroorganisme lainnya pada permukaan kapal yang terendam air. Keberadaan
Biofouling berdampak signifikan terhadap efisiensi operasional kapal, di antaranya
peningkatan tahanan hidrodinamis, konsumsi bahan bakar yang lebih tinggi, serta
potensi kerusakan pada struktur dan sistem internal kapal. Tujuan dari studi ini ialah
menganalisis dampak Biofouling pada kelancaran operasional kapal, faktor-faktor
yang mempengaruhi tingkat keparahan Biofouling, serta implikasinya terhadap
lingkungan laut. Studi ini berjalan dengan metode pendekatan kualitatif deskriptif,
yang mencakup studi pustaka, observasi, dan wawancara dengan pihak terkait di
Kementerian Perhubungan. Hasil temuan mengindikasikan bahwa Biofouling bisa
menambah konsumsi bahan bakar hingga 40% dan menurunkan efisiensi pelayaran
secara signifikan. Selain itu, Biofouling juga menjadi jalur penyebaran spesies
invasif yang membahayakan ekosistem laut. Oleh karena itu, pengelolaan
Biofouling yang efektif melalui penerapan teknologi antifouling, regulasi
internasional seperti MEPC.378(80), serta kesadaran dari pemilik kapal menjadi

kunci dalam menjaga efisiensi operasional dan kelestarian lingkungan laut.

Kata Kunci: Biofouling, Operasional Kapal, Tahanan Hidrodinamis, Efisiensi

Energi, Spesies Invasif, Regulasi Maritim.
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ABSTRACT

Biofouling refers to the attachment of marine organisms such as algae, mollusks,
and other microorganisms to submerged ship surfaces. Its presence significantly
affects the operational efficiency of ships, including increased hydrodynamic
resistance, higher fuel consumption, and potential damage to ship structures and
internal systems. This study aims to analyze the impact of Biofouling on ship
operations, identify the contributing factors to its severity, and assess its
environmental implications. The research employs a descriptive qualitative
approach through literature review, observation, and interviews with relevant
stakeholders at the Ministry of Transportation. The findings indicate that Biofouling
can increase fuel consumption by up to 40% and significantly reduce voyage
efficiency. Additionally, Biofouling serves as a vector for the spread of invasive
species that threaten marine ecosystems. Therefore, effective Biofouling
management through the application of antifouling technologies, adherence to
international regulations such as MEPC.378(80), and heightened awareness
among shipowners is crucial to maintaining operational efficiency and preserving

the marine environment.

Keywords: Biofouling, Ship Operation, Hydrodynamic Resistance, Energy

Efficiency, Invasive Species, Maritime Regulation.
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