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ABSTRACT 
 

Indonesia is a country that has very wide sea waters and has abundant resources. The quality of 
the waters must be maintained, especially from marine debris (MD) contaminants. This article aims 
to explain the classification, movement, and impact of marine debris on the aquatic environment. 
From various studies, it was found that MD in Indonesian waters is grouped into macro and micro 
sizes. The movement of MD in waters is influenced by tides, currents, and wind speed. MD greatly 
impacts the ecosystem in aquatic habitats especially mangroves. The purpose of this article is to 
review of marine debris in Indonesian waters. 
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1. INTRODUCTION  
 
Marine Debris (MD) is a persistent solid material 
that is left in the surrounding marine and coastal 
environments [1] During the mid-20th century, 

the proportion of plastic waste around the world 
increased by around 10% annually, which was 
spread across 61-105 countries based on the 
results of a survey in 2011 [2] The total 
proportion is dominated by the type of plastic 

Mini-review Article 



 
 
 
 

Akbar et al.; AJFAR, 13(2): 46-49, 2021; Article no.AJFAR.68534 
 
 

 
47 

 

waste that pollutes the marine ecosystem with a 
value range of 1.7 - 4.6% of the total [3] 
Especially in Indonesia, it can be found from 
various sources, including land, local waters, 
waste management, and aquaculture activities, 
and fishing activities [4]. When viewed from its 
mass, MD easily migrates from one location to 
another where hydrodynamic aspects of the 
oceans such as wind, tides, and currents have 
an important impact on their displacement [5]. 
 

2. CLASSIFICATION OF MARINE DEBRIS 
 
Pollution has various sources of pollutants such 
as waste from households, industrial waste to 
MD contaminants that can pollute the sea [6]. 
Most of what is found in Indonesian waters is a 
type of plastic waste that is divided into macro 
and micro sizes [7]. Macro-sized MD 
contaminants have several types, consisting of 
glass bottles, foam, shoes, pipettes, bottle caps, 
steamers, cork, and rubber [8]. In each macro-
sized garbage has a different weight and each 
piece of trash can move from one place to 
another because it is affected by oceanographic 
factors [9]. 
 
3. MOVEMENT OF MARINE DEBRIS 
 
Waste in marine areas can move in all directions, 
this is due to its existence. the circulation of 
ocean currents in Indonesia through most of the 
East and Southeast Asia region of a country 
called the Indonesian Throughflow (ITF) [10] to 
identify a distribution pathway for MD in the 
oceans can use several methods, most of which 
research is limited to distribution of MD in an 
area [11] Some researchers have begun to 
compare observational data regarding the mass 
of MD types whose distribution is combined with 
a model [12]. Based on previous research, there 
is a hypothetical method used by some 
researchers to determine the prediction of 
sources from MD [13] The research can be 
carried out with different methods, namely in the 
form of a photometric method that can identify a 
movement of waste in real-time and cannot 
predict where the MD will move [14] There is 
another study using a simple model that utilizes 
tools in making prediction models from 
secondary data consisting of wind, current and 
tidal components, these parameters are factors 
that have an influence on MD displacement [15]. 
This observation method can understand the 
complexity of the movements that occur in 
waters and other benefits, the data used can be 
easily accessed and the results obtained are in 

the form of observational data obtained with 
minimal costs [16]. The use of instrumentation in 
predicting MD displacement is also available. 
conducted in a research method with principles 
lagrangian to track releases into the sea and 
produce a prediction in which direction an MD 
will move [17]. Based on previous research, the 
use of an object with a principle as a drifter has a 
floating property which is analogous to a drifting 
waste object influenced by currents, waves, and 
wind, therefore the tool principle drifter can be 
used in analyzing the displacement of MD debris 
[18]. 
 

4. CONCLUSION 
 
From various studies, it is found that MD in 
Indonesian waters is grouped into macro and 
micro sizes. The movement of MD in waters is 
influenced by tides, currents and wind speed. MD 
greatly impacts the ecosystem in aquatic habitats 
especially mangroves. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Derraik, JGB. The pollution of the marine 

environment by plastic debris: A review. 
Marine Pollution Bulletin. 2002;44(9):842–
852. https://doi.org/10.1016/S0025-
326X(02)00220-5 

2. Browne MA, Crump P, Niven SJ, Teuten E, 
Tonkin A, Galloway T, Thompson R. 
Accumulation of Microplastic on Shorelines 
Woldwide: Sources and Sinks - 
Environmental Science & Technology 
(ACS Publications). Environ. Sci. Technol. 
2011;9175–9179. 
Availale:http://pubs.acs.org/doi/abs/10.102
1/es201811s%5Cnhttp://files/82/es201811
s.html 

3. Jambeck Jenna R, Geyer Roland, Wilcox 
Chris, Siegler Theodore R, Perryman 
Miriam, Andrady Anthony, Narayan 
Ramani, & Law Kara Lavender. Plastic 
waste inputs from land into the ocean. 
Science. 2015;347(6223):768–770.  
Availale:http://www.scopus.com/inward/rec
ord.url?eid=2-s2.0-
84954204572&partnerID=40&md5=28a97
ef4a4fdee6db9ef2fe507a1a02a 

4. Purba NP, Handyman DIW, Pribadi TD, 
Syakti AD, Pranowo WS, Harvey A, Ihsan 



 
 
 
 

Akbar et al.; AJFAR, 13(2): 46-49, 2021; Article no.AJFAR.68534 
 
 

 
48 

 

YN. Marine debris in Indonesia: A review 
of research and status. Marine Pollution 
Bulletin. 2019;14:134–144. 
Availale:https://doi.org/10.1016/j.marpolbul
.2019.05.057 

5. Cho DO. Challenges to marine debris 
management in Korea. Coastal 
Management, 2005;33(4):389–409. 

Availale:https://doi.org/10.1080/089207505
00217559 

6. Putra A, Husrin S. In Kuta beach of Bali 
water quality of post contamination of 
marine debris History of human civilization, 
one of the uses of coastal areas is as a 
residential area, where more than 70% of 
major cities in the world are located in 
coastal areas (Post dan). 2017;9(1):57– 
66. 

7. Hiwari H, Purba NP, Ihsan YN, Yuliadi 
LPS, Mulyani PG. Condition of microplastic 
garbage in sea surface water around 
Kupang and Rote, East Nusa Tenggara 
Province Condition of microplastic garbage 
in sea surface water around Kupang and 
Rote, East Nusa Tenggara Province. 
2019;5:165–171.  

Availale:https://doi.org/10.13057/psnmbi/m
050204 

8. Johan Y, Renta PP, Purnama D, Muqsit A, 
Hariman P. Type and Weight of Marine 
Debris (Marine Debris) Long Beach 
Bengkulu City. Enggano's Journal, 
2019;4(2):243–256. 

Availale:https://doi.org/10.31186/jenggano.
4.2.243-256 

9. Duhec AV, Jeanne RF, Maximenko N, 
Hafner J. Composition and potential origin 
of marine debris stranded in the Western 
Indian Ocean on remote Alphonse Island, 
Seychelles. Marine Pollution Bulletin. 
2015;96(1–2):76–86.  

Availale:https://doi.org/10.1016/j.marpolbul
.2015.05.042 

10. Gordon AL, Huber BA, Metzger EJ, 
Susanto RD, Hurlburt HE, Adi TR. South 
China Sea throughflow impact on the 
Indonesian throughflow. Geophysical 
Research Letters. 2012;39(11):1–7.  

Availale:https://doi.org/10.1029/2012GL05
2021 

11. Onink V, Wichmann D, Delandmeter P, 
van Sebille E. The Role of Ekman 
Currents, Geostrophy, and Stokes Drift in 
the Accumulation of Floating Microplastic. 
Journal of Geophysical Research: Oceans. 
2019;124(3):1474–1490.  

Availale:https://doi.org/10.1029/2018JC014
547 

12. Van Sebille E, Aliani S, Law KL, 
Maximenko N, Alsina JM, Bagaev A, 
Bergmann M, Chapron B, Chubarenko I, 
Cózar A, Delandmeter  P, Egger M, Fox-
Kemper B, Garaba SP, Goddijn-Murphy L, 
Hardesty BD, Hoffman MJ, Isobe A, 
Jongedijk C, Wichmann D. The physical 
oceanography of the transport of floating 
marine debris. Environmental Research 
Letters. 2020;15(2). 

Availale:https://doi.org/10.1088/1748-
9326/ab6d7d 

13. Handyman DIW, Purba NP, Pranowo WS, 
Harahap SA, Dante IF, Yuliadi LPS. 
Microplastics patch based on 
hydrodynamic modeling in the north 
Indramayu, Java sea. Polish Journal of 
Environmental Studies. 2019;28(1):135–
142.  

Availale:https://doi.org/10.15244/pjoes/817
04 

14. Kataoka T, Nihei Y. Quantification of 
floating riverine macro-debris transport 
using an image processing approach. 
Scientific Reports. 2020;10(1):1–11.  

Availale:https://doi.org/10.1038/s41598-
020-59201-1 

15. Jasmin, HH, Purba, NP, Harahap, SA, 
Pranowo, WS, Syamsudin ML, Faizala I. 
The Model of Macro Debris Transport 
Before Reclamation and in Existing 
Condition in Jakarta Bay. Journal of 
Tropical Marine Science and Technology. 
2019;11(1):131–140. 

Availale:https://doi.org/10.29244/jitkt.v11i1.
24777 

16 Purba NP, Faizal I, Cordova MR, 
Abhimanyu A, Afandi NKA, Indriawan D, 
Khan AMA. Marine Debris Pathway Across 
Indonesian Boundary Seas. Journal of 
Ecological Engineering. 2021;22(3): 82–
98.  

Availale:https://doi.org/10.12911/22998993
/132428 

17 Maximenko N, Hafner J, Niiler P. 
Pathways of marine debris derived from 
trajectories of Lagrangian drifters. Marine 
Pollution Bulletin. 2012;65(1–3):51–62. 

Availale:https://doi.org/10.1016/j.marpolbul
.2011.04.016 

18 Maximenko N, Hafner J, Kamachi M, Mac 
Fadyen A. Numerical simulations of debris 
drift from the Great Japan Tsunami of 2011 
and their verification with observational 



 
 
 
 

Akbar et al.; AJFAR, 13(2): 46-49, 2021; Article no.AJFAR.68534 
 
 

 
49 

 

reports. Marine Pollution Bulletin, 
2018;132:5–25.  

Availale:https://doi.org/10.1016/j.marpolbul
.2018.03.056 

 

© 2021 Akbar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 
Peer-review history: 

The peer review history for this paper can be accessed here: 
https://www.sdiarticle4.com/review-history/68534 


