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Serpihan Marin dalam Ekonomi Biru Kitaran

1a. Pengenalan kepada Serpihan Marin dan
Ekonomi Kitaran

Dibiayai oleh Kesatuan Eropah. Walau bagaimanapun, pandangan dan pendapat yang dinyatakan adalah
pandangan pengarang sahaja dan tidak semestinya mencerminkan pandangan Kesatuan Eropah atau

: _ Agensi Eksekutif Pendidikan dan Kebudayaan Eropah (EACEA). Kesatuan Eropah mahupun EACEA tidak S, R
boleh dipertanggungjawabkan ke atas mereka.
Co-funded by Projek: 101129136 — SustainaBlue — ERASMUS-EDU-2023-CBHE U M I

the European Union
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Dibiayai oleh Kesatuan Eropah. Walau bagaimanapun, pandangan dan pendapat yang dinyatakan adalah
pandangan pengarang sahaja dan tidak semestinya mencerminkan pandangan Kesatuan Eropah atau
Agensi Eksekutif Pendidikan dan Kebudayaan Eropah (EACEA). Kesatuan Eropah mahupun EACEA tidak
boleh dipertanggungjawabkan ke atas mereka.
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Kandungan

Pengenalan

Gambaran keseluruhan sampah marin, sumber,
pengedaran dan kesannya terhadap ekosistem

marin.

Refleksi diri

Penilaian

Bibliografi - Bacaan Tambahan

Co-funded by
the European Union



)

SustainaBlue

Is stands for Higher Education Institutions

Objektif:
- Untuk memahami sumber dan kesan serpihan marin oleh
iIndustri ekonomi biru.

Hasil Pembelajaran:

 Gambaran keseluruhan sampah marin, sumber,

pengedaran dan kesannya terhadap ekosistem marin.
* Pengenalan kepada konsep ekonomi pekeliling dan kaitannya

dengan menangani pencemaran plastik di lautan.

Co-funded by
the European Union
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TOP TEN

MARINE LITTER

items found on European beaches

- = serpihan marin

- Sebarang bahan pepejal yang berterusan, i : “
L] L] [ ] L] I
dihasilkan atau diproses yang dibuang, == é =
dilupuskan atau ditinggalkan dalam persekitaran e, il e Mo

Vv ~ ® g

marin atau pantai.

Cutlery, Straws Cotton Balloons & Cups Sanitary
& Stirrers Buds Balloon sticks & Lids  Applicators

SAVING OUR

Co-funded by
the European Union

@timesofmalta.com




Plastics are the most common form of
marine debris. They can come from a
variety of land- and ocean-based

SOURCES,
ENTER THE WATER

in many ways, and
the ocean and Great Lakes.
Once in the water, plastic debris
never fully biodegrades.

COMMONLY FOUND PLASTICS
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Cigarettes Butts Food Wrappers Beverage Bottles
Straws Cups & Plates Bottle Caps Single Use Bags

HOW TO HELP?
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Reduce Reuse Recycle
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Marine life can get caught and killed in
derelict fishing nets and other plastic debris.

MICROPLASTICS

Microplastics are small plastics less than 5mm.
They can come from large plastics breaking down,
or can be produced as small plastics such as microbeads,
which can be found in products such as toothpaste and face wash.

BOATS/NETS

Fishing gear can become marine debris
when it is lost or abandoned.

Animals can easily mistake
plastic debris for food.

v https:/marinedebris.noaa.gov/

RAIN & WINDS

Rain and wind can sweep
debris into nearby waterbodies.

0o

LITTERING .

Intentional littering or improper
disposal of trash can cause marine debris.

i STREAMS &
STORM DRAINS

Streams and storm drains can carry debris
directly into the ocean or Great Lakes.

Plastik adalah bentuk serpihan marin yang paling biasa. Mereka boleh datang daripada pelbagai sumber darat dan lautan, memasuki
air dalam pelbagai cara, dan memberi kesan kepada lautan dan Tasik Besar. Sebaik sahaja di dalam air, serpihan plastik tidak pernah

terbiodegradasi sepenuhnya (Kredit: NOAA).

Co-funded by
the European Union




Spillages |
and
accidents
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Managed and
mismanaged

)

e waste disposal
Wastewater | , practice
outlets
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s | Personal
care

ol products
and fabrics
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A. Sumber berasaskan darat: i o %i

and ports

L
- Membuang sampah 5.
Larian dari sungai e
- Pelepasan kumbahan dan air sisa
- Larian pertanian

- Pelancongan pantai dan rekreasi

= Pengurusan sisa yang tidak mencukupi

: . Transitory environments
Co-funded by

the European Union

(GRID-Arendal/Studio Atlantis, 2021
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kebimbangan global selama beberapa | Ha‘;bourrts
; an po s

Sampah marin telah menjadi — !

dekad. Adalah penting untuk —1
memahami sumber sampah marin dan "ll" I

laluan pengedaran untuk
pembangunan intervensidan strategi I\

yang disasarkan dan berkesan. Rajah ini

memaparkan sumber, [aluan dan sinki
sampah marin daripada item bersaiz diaing hvize
makro kepada mikro daripada kajian

kes di benua Afrika.

Inputs

Sumber atau bacaan lanjut: -
Co-funded by Chitaka, et al (2023) K Dectsio

the European Union sediments

GRID-Arendal/Studio Atlantis, 2021
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)

S t . B l
HEIs stands for Higher Education Institutions

B. Sumber berasaskan laut:
Industri perikanan
Sisa kargo
Aktiviti akuakultur
Sisa platform luar pesisir

ATAU sebarang pelepasan yang tidak
disengajakan

= Pengurusan sisa yang tidak mencukupi

Co-funded by
the European Union



o) The pathway by which plastic enters the world’s oceans gt

Estimates of global plastics entering the oceans from land-based sources in 2010 based on the pathway from primary production through to marine plastic inputs.

SUStalna B ll.l E Global primary plastic production:

HEIs stands for Higher Education Institutions 270 mi"ion tonnes per year

Global plastic waste:
275 million tonnes per year
It can exceed pnmary production In

a given year since it can incorporate
production from previous years.

Coastal plastic waste:
99.5 million tonnes per

This is the total of plastic waste generatad
by &l populations withun 50 kilometres of a
coastiing (therefore at risk of entenng the ccean).

Mismanaged coastal plastic Plastic in surface waters:
waste: 31.9 million tonnes per year 10,000s to 100,000s tonnes
This is the annual sum of inadequately managed and There is a wide range of estimates of the
littered plastic waste from coastal populations quantity of plastics in surface waters.
Inadequately managed waste is that which It remains unclear where the maiority of

IS stored in open or Insecure landilis plastic inputs end up — a large quantity
(and therefore at risk of leakage or loss) might accumulate at greater depths or on

Plastic inputs to the oceans: e seafioor
8 million tonnes per year
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Contoh pencemaran plastik di
Asia Tenggara:

a) selepas hujan di bawah jambatan Sungai
Ciluar, Bogor, Indonesia (kredit foto:
Muhammad Reza Cordova);

b) di hutan bakau di Carmen, Cebu, Filipina
(kredit foto: Universiti San Carlos, pasukan
SEAMaP);

c) di Rizab Hidupan Liar Pulau Rambut, Teluk
Jakarta, Indonesia (kredit foto: Muhammad
Reza Cordova);

d) di pantai di Tanah Merah, Singapura (kredit
foto: Tai Chong Toh);

e) di terumbu karang di Paiton, Jawa Timur,
Indonesia semasa pembersihan pantai (kredit
foto: Ruly Istaful Khasana); dan

f) botol plastik di dasar laut di Pulau Lazarus,
Singapura (kredit foto: Our Singapore Reef).

Sumber atau bacaan lanjut:
Omeyeret al.(2022)

Co-funded by
the European Union
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National Riverine Plastic
Emissions (MT year™!)
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Latitude

Warm Currents

Cold Currents

. Ve Regional Currents

p— | - Seasonal Surface Currents

-

1 Brunei 7 Singapore

2 Cambodia 8 Thailand

3 Indonesia 9 The Philippines
. 4 Laos 10 Timor-Leste

| { S Malaysia 11 Vietnam

70 80 a0 100 110 120 130 140 150 6 Myanmar

Longitude
Peta Asia Tenggara menunjukkan arus lautan utama rantau ini dan pelepasan plastik bagi setiap negara dan sungai. Peta kloropleth
mewakili jumlah plastik yang dipancarkan ke lautan (berjuta-juta tan setahun), manakala plot taburan (oren) menunjukkan taburan
geospatial pelepasan sungai individu relatif (tan setahun). Arus lautan panas permukaan global diwakili oleh anak panah merah tebal.
Arus permukaan serantau Aliran Melalui Indonesia yang mempengaruhi penyebaran sampah plastik marin diwakili dengan anak panah

Co-funded b
the é’uri';eﬁn union kelabu nipis. Data mengenai pelepasan plastik daripada Meijer et al. (2021). Omeyer et al. (2022)
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Distribution of litter types in different realms (1,426 publications)

X B
Litter and microplastic distribution -

« Litter quantities were taken from publications a

o The most commonly used units [items / km?; items /
km; items / m3] can be used to filter data. If possible,
other dimensions were standardised to these units to
allow comparison. The remaining units were not -~ 2
converted and are combined in “Other Unit / No 3
Value” and displayed by symbols of uniform size not v_

providing quantitative information

« If no litter quantity was given for a location (presence
data), it was included in “Other Unit / No Value”

« If quantities were presented in several dimensions
(e.g. weight and counts), items / km? was used

» A9th-root transfo ...

® Read more

Keywords

Marine litter, microplastics, marine debris, aquatic
debris, global distribution, plastic pollution, arctic,
antarctic, data visualisation, WebGlIS, GIS
References

Tekman, M.B., Gutow, L., Macario, A., Haas, A., Walter,

A., Bergmann, M.: Alfred Wegener Institute Helmholtz
Centre for Polar and Marine Research

https://ikhapp.org/stories-and-research-brief/litterbase-online-portal-for-marine-litter/

Co-funded by
the European Union
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https://www.dw.com/en/online-maps-fight-environmental-destruction/video-51081278
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Co-funded by #@<« Online maps fight environmental destruction
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) ~are discarded, abandoned
or lost at sea.

Pelagic fish

Barangan plastik yang ditemui di dasar

. . . Resuspended
laut pantai mungkin diangkut dan microplastics
dipindahkan semasa proses pengalir- Mictoplastics ')

. @
atasan dan pengalir-bawahan dan & ) b4
. . . . : Downwellin
akhirnya dimendapkan di dasar l[aut akibat  [Eiie / < .
// process Downwelling

kesan biofouling. Pengumpulan makro dan process
mesoplastik boleh memberi kesan buruk Upwelling
kepada ekosistem dasar laut. | Orocess

P N

A
’ (‘ ‘ )// \\

- w

Breaking down

Ghost nets on the reef,
smothering coral and killing fish

¥
et

Holothurians

Sinking

Crustacans Mesopelagic fish

(TR
l.","c.'

Ghost ger ----

entanglement ‘

Entangled by plants  gtyck in rocky area
or buried in the sediment

Co-funded by
the European Union Zhang et al. (2020)
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Jenis serpihan laut dalam yang
diperhatikan.

(a) Serpihan logam — tin makanan pada ketinggian 4,947 m
di Sirena Canyon di luar Kepulauan Mariana.

(b) Serpihan kain — sekeping kanvas pada ketinggian 3,780
m di Enigma Seamount di luar Kepulauan Mariana.

(c) Serpihan lain — cawan seramik pada ketinggian 838 m
di CAIMAN/1-203 di luar Kepulauan Hawaii utama.

(d) Serpihan getah — gasket pada ketinggian 839 m di
CAIMAN/I-203 di luar Kepulauan Hawaii utama.

(e) Serpihan plastik — beg plastik pada ketinggian 3,767 m
di Enigma Seamount di luar Kepulauan Mariana.

(f) Serpihan memancing — tali pancing pada 453 m di
Lereng Palmyra Selatan di PRIMNM Kingman Reef dan
Palmyra Atoll.

(g) Serpihan kaca — botol kaca pada ketinggian 1,152 m di
Titov 2 di Unit PRIMNM Howland dan Baker.

Titik laser merah tengah menunjukkan skala 10 cm dalam

b, ¢, d, dan e.

Co-funded by
the European Union

Amon et al. (2020)
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A. Hidupan Marin (cth: pengingesan, keterikatan,
dan kemerosotan habitat)

B. Ekonomi (cth: perikanan, akuakultur, perkapalan,
dan pelancongan)

C. Kesihatan Manusia (cth: memasuki rantaian
makanan melalui penggunaan makanan laut)

D. Lain-lain (cth: mengganggu perkhidmatan

ekosistem dan menyembunyikan matlamat
pembangunan lestari).

Co-funded by

. ’
the European Union - TAVWW Qi Source: GRID-Arendal (2021).
P httpS Iw 'grld a.nofresources/14899 UNEP (2021). Drowning in plastics - Marine Litter and PlasticWaste Vital Graphics.

b
Impacts of plastic waste on the marine environment

L ® G

- .
J>=4 Pathogenic vector // i)
L S S > |

> Floating plastics can carry life-threatening bacteria
L= and transport pharmaceuticals into coastal areas. )

/ Raft for non-indigenous species
Plastic debris can transport non-indigencu

: A S Smothering :
species to new locations where they could - — AN t’ AN
T become invasive, = ; Plastic litter can smother marine life, preventing 3
- /1-5 /” oxygen and nutrient flow and blocking light,
' dramatically reducing the numbers of organisms and

compromising the ecosystem services they provide,

v./ '. 61 ,

Harmful toxic effects

Plastics can contain many chemicals, some of which are
hazardous. Chemicals are added during production (e.g.

Damage to coral reefs additives) and leach out rapidly upon arrival in the marine
—— ; environment. Some will accumulate as a result of sorbing (e.g.
Marine litter deprives reefs of oxygen POPs) while plastics reside in the water.

and light, causes physical damage and
increases risks of coral diseases.

Ecosystem disruption by microplastics
x ar wesx

Microplastics can disrupt biological processes in

] marine organisms and may cause genetic mutations,
! decreases in reproduction, disruptions in feeding,

J decreased growth and decreased survival.

Ingestion of marine litter

Ingestion of plastic can cause physiological stress,
toxicological harm and starvation in plankton,
shellfish, fish, seabirds, turtles and marine mammals.

Entanglement of animals

Entanglement of birds, fish, turtles and mammals
in abandoned fishing gear and plastic packaging
can result in reduced fitness and impaired
mobility, leading to starvation and drowning.

Q
Effects on the benthic environment

Microplastics affect species living in bottom environments,
such as lugworms, that function as source of food for
wader birds and fish and bait for fisheries,

ol “
AN
\\".\‘\
El k&\-.__ Bt




)

SustainaBlue
e hitps://www.youtube.com/watch?v=Lh6loYOoeNk&t=6s

@ Sea Jurtles and Plastic*Pellution'— Deep Dive

§ SEA TURTLES DEEP DIVE

’&"

___PLASTIC POLLUTION

the European Union Watch on °YOUTUb9

Co-funded by
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—Fahami sumber dan kesan
sampah marin.
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1. Apakah sumber utama sampah marin di seluruh dunia?
A. Penggerudian minyak luar pesisir .. SELF-ASSESSMENT ..
B. Kemalangan perkapalan = ACTIVITY —,
C. Aktiviti berasaskan darat . < -
D. Perlombongan laut dalam - i
. Antara berikut, yang manakah paling baik menerangkan cara vl ‘,;r-z'
sampah marin diedarkan di lautan? = =
: Quick Quiz  Reflection Caflecstudy
A. Sama rata merentasi semua kawasan lautan Prompts Scenacics
B. Tertumpu hanya di kawasan pantai ot | v | () s
C. Dipengaruhi oleh arus lautan dan corak angin D%@mm DR (D

D. Ditemui hanya berhampiran muara sungai

Apakah satu kesan ekologi utama sampah marin plastik terhadap
organisma marin?

A. Peningkatan biodiversiti nggnsatggly |
B. Peningkatan pertumbuhan terumbu karang s | x
C. Keterikatan dan pengambilan yang membawa kepada kecederaan

atau kematian
D. Membekalkan nutrien kepada siratan makanan

Co-funded by
the European Union



)

SustainaBlue
1. Antara berikut yang manakah BUKAN jenis sampah aa

marin yang biasa?

, SELF-ASSESSMENT ...
A. Botol plastik e ACTIVITY =,
B. Peralatan memancing i < = B
C. Tin aluminium =W | e,
D. Batu lava | o
2. Bagaimanakah pencemaran mikroplastik memberi kesan  aquick uiz Reflection | Caflecsrurly
kepada siratan makanan marin? Dot N Qo [
A. la menggalakkan pertumbuhan ikan D o= 0
B. la meningkatkan paras oksigen air ' — — .
C. la ditelan oleh organisma marin, berpotensi mengumpul E o _‘@’_
rantaian makanan o g
D. la larut tanpa bahaya dalam air laut @ = oo’ Q

Co-funded by
the European Union



)

SustainaBlue

HEls stands for Higher Education Institutions

Bacaan
lanjutan

Ci¢, I., Luttenberger, A., & Kosovac, I. (202
0s://doi.org/10.56080/jms231102

. P., Xu, X., & Zavala-Romero, O. (2022).
ps://doi.org/10.5281/zen0d0.6310459

¥4
Y

N3, (2022). Marine Litter Sources and Distribu
/éctps://doi.org/lo.1007/978-3—031—08626-
rink, P. ten, Schweitzer, J.-P., Watkins, E., Jan

Circular economy measures to keep plastic

reduce marine litter. Economics : The Open
https://www.econstor.eu/handle/10419/17

Galgani, F., Hanke, G., & Maes, T. (2015). Global Di
Litter (pp. 29-56). Springer International Publishi
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