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* Summary of some of the

s primary sources of marine
Sources sources .
pollution.
* Image: designed by A. Reichelt-
Disaster v Brushett, created by K. Summer
events _ and A. Reichelt-Brushett.

* Reichelt-Brushett, A. (2023).

Marine Pollution in Context
SUDDEN &

UNINTENTIONAL

Table 3.48 Ranked sources of pollution among participating countries
in the South China Sea'
Source Rank & Contribution to pollution of ional i
Data base environments
(L=Low, M= Mod , H= )
Ca Ch Indo Mal Phil Tha | Viet
e D ic waste 1-Fair H H H M H H H
® Agricultural waste | 2-Poor M H H M H H H
* Industrial waste 2-Poor M H H H H H H
e Sediments 3-Poor L H H M H H H
e Solid waste 4-Fair H H H M H H H
* Hydrocarbons 5-Poor L M H M M M M
* Ship-based sources | 6-Poor ™M M ™M M M '] ']
*__Atmospheric 7-Poor M M M M M M M
rﬁ-nkinool pollution sources was done during the Second Meeting of National Coordinators (June 1998).
Table 3.65 Ti b dary issues iated with p
in TDA participating countries
Transboundary Issue - Ca Ch In Ma Ph | Th Vi
Quality of Inf i
1. Pollution of transboundary rivers
* Mekong River - Poor to Fair v v v v
* _Red River - Fair (Viet Nam) v v
« Sai Gon-Dong Nai-Fair (Viet Nam) | ¥ {4
2. Transport of polluted coastal v v v % v
waters along the Sunda Shelf-Poor
3. Haze from forest fires - Poor v v 4
4. Acid precipitation - Poor v v Vi
5. Transport of waste for trade and No v ¥ v v v | No
recyling - Poor data data
6. Coastal tourism - Fair v 4 v v v 4 v v
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Table 22 Monitoring Stations and Pollution Hot Spots in the Participating Countries, and Potential
ﬁ S Targets to be Included in the SAP
e | Cambodia | China__| Indonesia | Malaysia | Philippines | Thailand | Viet Nam
Monitoring stations e PRESENT = :
o =
1
Water | 8 102 100 128 | \Manila Bay) 170 2
| 15
STRATEGIC ACTION PROGRAMME - Seinmei\l 1 3 >9 na na (Manila Bay) 50 22
FOR THE SOUTH CHINA SEA Biota No routine
- monitoring | ila | nff 1 3 15 (fish/shellfish) 22 a
Hot Spots 3 3 | n‘a 3 | 2 __3
- TARGETS 2012 R
Total contaminant loads All countiies
to SCS be estimated
Criteria for contaminants
in sediment and biota be All countries
adopted in the region
" All hot spots in SCS Sea
SRS H BLATERAL AGREEMENTS be characterised and All countries
p ——
I‘ National legislation in
8ASED ON
‘Sound Science: Ecoiogiat Eecive Acte: Cosl Efectve Ackne support of targets be All countries
Vs C
Cammrcatun d and
TARGETS 2017
v T — " T T
90% of hot spots meet 3 3 ‘ 3 e 3 ‘ 2 [ 3
water quality criteria 1 * R 4
80% of water monitoring |
Augus: 27208 stns meet water quality 6 | 80 80 i 104 7 136 17
criteria |
n/a = not available.
5
A 8 c
OUTLINE FOR THE NATIONAL TDA REPORT l'
2. Socioeconomics and Climate-related
1. Introduction threats 3. Pollution
3.1 Key findings/ Key Pollution concerns/
1.1 Aims of national report 2.1 Key Findi Significance in national and regional contexts
1.1.1 Inputs to the SCS-GOT TDA 2.2 Current Status by Indicator Group 3.2 Current Status by indicator group
1.1.2 Analysis to help national reporting to SDG and other international
commitments 2.2.1Demographics 3.2.1 Pollution sources and magnitude
2.2.2 Human Wellbeing 3.2.2 Pollution hotspots and sensitive areas
1.2 Major water related i -Ci ive table
showing year 2000 vs year 2025 listing, indicating priorities if known 2.2.3 Economic Activities
2.2.4 Climate-related Threats
1.3. Biogeophysical setting H
1.3.1 Geomorphology and geological history Natlonal TDA Report

1.3.2 Climatology, present and projected
1.3.3 Biogeography, endemic and unique marine species

1.4 Assessment methodology 2.3 Discussion and conclusions

1.4.1 C -The ic circles may be

modified by national teams to reflect how the assessed components relate

to risks on ecosystems, people, and livelihoods; scale and scope of

assessment 2.3.1 Risk assessment from socioeconomic trends

2.3.2 Risk assessment from climate- and

1.4.2 Subnational geographic divisions used in the analysis environment-related threats

2.3.3. Mitigati i i ility from
1.4.3 List of indi by (may be p with limat diated i change- current
indicators assessed in 2000 National TDA Report actions and gaps
144 ing risks to people and livel including

those that are related to climate warming, as bases for integrated
governance -- a synthetic view of indicators, data support, and comparative 2.3.4 Recommended priority actions, including

Outline -

Pollution Component
3.3 Discussion and conclusions

3.3.1 Priority Transboundary Pollution Issues

3.3.2 Interactions [impacts on Environment and
Society]

3.3.3 Risk Assessment

3.3.4 Interactions[Current Management and

across i divisions to ine levels of risk regional cooperation Institutions]
3.3.5 Gaps and Priority Challenges
3.3.6 Recommended priority actions, emphasizing
regional cooperation
2.4 Methodology and analysis (use guidance 3.4 Methodology and analysis (use guidance
and as d modifications as t)
Chapter References Chapter References Chapter References
6
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Major Rivers in SCS & GoT by Discharge Volume

[ ) Major rivers South China Sea - Gulf of Thailand

File Edit View Ad Help

Q

Map contents

~ [ South China Sea & Gulf of T.

Mekong River (15,856 ...

Pearl (Zhujiang) River (1.
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Red (Hong) River (4,300

Musi River (3,054 m%s)
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Mouth of Mekong River. Mean annual
discharge: 15,856 m*/s
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«_Manila

Philippines

Ground elevation
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Sorong '+
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P

Column2 [ Published estimates of nitrogen (N) and phosphorus (P) lo Column3 Columnd
(metriciloton = 10t yr ~ at, or very close to, the river mouth)
River(flows to SCS/ GoT) Total-N (kt yr~') Total-P(ktyr™)  Principal peer-reviewed source(s)* |
IPEN case-study synthesis for the Lower Mekong (2000-2015
L A4, 0 0 Meongr 0 0000000000000 jass 0000000000000 555 mean)(IPEN,Astrophysics DataSystem) ——
xaaio x 10° mol P {2005
_____2| __ Peari(Zhufang) | ________ 574t — ==l
Spectfi 55 =y 8 325 kg P km2ur-
3 Red (Hong) 136
= 4| __Dong Nai 31 ate]
5 Rajang 326t
Basin mass-balance-Xue et al,, 2020 (inorg-N26 kty™"
6 Chao Phraya 61.3¢ (» 3-4)8 -N35 kty)
7 Kapuas %1525 x2%1
- 8 _ Musi - #18+6 s 221
9. Batang Hari #1224 #15205 (BesearchGate)
£ /o om 1l eat- N
10 Baram #1655 521 15 (NEWS-2) (ResearchGate |
I - . i
* Allcited papers are peer-reviewed unless noted; values harmonised to metric tonnes of elemental N or P per year.
t Converted frommol yr~' using 14 g N mol™" and 31 g P mol™".
# Rajang figureis DIN only; the cited study reports negligible organic-N. Chao Phrayafigure sums inorganic and organic N.
§ No whole-basin TP load has been published; Thai Pollution Control Department monitoring (1980-2020) shows TP export of 2-4 kt yr~" at the estdéry.
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Share of global excess nitrogen from croplands

"Excess nitrogen" is the difference between nutrient inputs (from fertilizers, manure, and fixation from legumes)
and the amount harvested in crop material. This represents nitrogen that is lost to the environment and can

create ecological imbalances in ecosystems and water bodies.
/ ww ~ :

Our World
in Data

11

Excess phosphorus per hectare of cropland

Amount of excess phosphorus per hectare of cropland. This is the difference between phosphorus inputs, and
the amount harvested in crops.
” f y;

\\4<//'1
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inData
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Fertilizer use by nutrient, Cambodia, 1961 to 2022

Fertilizer use in the agricultural sector, which includes use for crops, livestock, forestry, fisheries and
aquaculture.

140,000 t

120,000 t

100,000 t
Nitrogen

80,000 t

60,000 t

40,000 t Phosphorous

20,000t

A vM\/\POtaSSium
0 t\ ot o M

1961 1970 1980 19‘90 2000 2010 2022‘

Data source: Food and Agriculture Organization of the United Nations (2025) Oui®orldinData.org/fertilizers | CC BY
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Fertilizer use by nutrient, Thailand, 1961 to 2022

Fertilizer use in the agricultural sector, which includes use for crops, livestock, forestry, fisheries and
aquaculture.

1.8 million t
1.6 million t
1.4 million t
1.2 million t
Nitrogen
1 million t
800,000 t
600,000 t
Potassium
400,000 t
200,000 t Phosphorous
Ot

1961 1970 1980 1990 2000 2010 2022‘

Data source: Food and Agriculture Organization of the United Nations (2025) Oud/orldinData.org/fertilizers | CC BY
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80 Million tonnes

Population Compared to Synthetic Nitrogen Fertilizer Use

120,000 8,000,000
of Nitrogen (N) 100,000 et 700000
aia aa H 6,000,000 §
1.6 billion bags of fertilizer % 50000 / _ :
& =~ 5,000,000 2
z 60,000 = 4,000,000 5
.o L3 E = 13
14 Million tonnes § 40000 - = I
g . i 2,000,000 _§.
20,000 - H
of Phosphorus (P) " 1000000 &
anng ang 0 T T T T B T T o o o o e ol V)
2l et ez @ e il
e e e e e e e e e e e e e e - NN NN
Year

Demand for plant nutrient in 2000
(Beusen et al., 2014; FAO, 2000)

[T Kilotonnes Nitrogen — e====Population

Source: FAOSTAT 2012
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All that N and P have to go somewhere...
Worldwide Growth in Fertilizer Use

Fertilizer use has
been growing faster
in developing R
countries than in the = =
industrialized world in
recent years. But
rising demand has

" Eastern Europef
| Central Asia”

produced a big price

3
& .a |
. « \a®
United “Dead zones" R
States e

ump. Increased s | Areas in which fertilizer Europe
Iferti‘lzi)zer runoff is LY \ 3% runoff has created Union
4 -23%

expected to worsen the
problem of dead zones
along ocean shores. .

algae blooms that suck
oxygen from the water.

fertilizer
160 million tons.

O
Thailand

. . 20067 Fertilizer use
120 . o 1906.97 compared with
Nt . 10 years ago
DEVELOPING Brazil 10-year .
an COUNTRIES ZBI% o0 chenge m_'“ gr?';ns
F, il
7 @) . /’30‘
Argentina = {
40 "+61% ‘ |
DEVELOPED { /77N )
5 COUNTRIES { /
p— p—
‘71 '76 '81 '86 '91 '96 '01 07 !

——
India O -
54 +11% @
( D Philippines
ot +3%
L Malaysia
Africa* +66%
+16% . O
Indonesia
*Data for these regions +31%

are for 2005-6 and the
10-year change is
from 1995-96.

Sources: Intermational Fertilizer Industry Association;
“Eutrophication and Hypoxia in Coastal Areas: A
f

Global Assessme
Mi
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State of Knowledge,”

hal
urces Institute).

Robert Diaz and

-
Australia and New Zealand”
+27

KARL RUSSELL/THE NEW YORK TIMES

...some end up in our seas and oceans.
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Nitrogen exports based on

deled data
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Modelled Index of Coastal Eutrophication
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Sy * <~10 - typically N-limited;

mmeees e >~20 - typically P-limited (between
=10-20 often mixed/co-limited)

¢ Upper Gulf of Thailand is seasonally mixed
- typically P-limited in the wet monsoon
and N-limited in the dry season

* Manila Bay is predominantly N-limited,
especially in the inner/estuarine bay where
phytoplankton growth is most sensitive to
DIN supply

* Jakarta Bay as mainly P-limited at the scale
of the whole bay, especially beyond river

plumes
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Q  Gulf of Thailand

Eutrophication Potential — Gulf of Thailand
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Google

4« Google Earth Engine Apps

Click a point on the map to update the chart or type in your lon/lat values and
then press "enter”.

Longitude: g9 33

Latitude: g 3¢ enter

Point Status : HI

Chlorophyll-a (CHL) Annual Max
——Trend —@- chior_a

CHL [mg/m*3]

()
Jan00  Jan05 Jan-10  Jan-15  Jan20  Jan-25
Date

Eutrophication Potential

E-I:II:II:I-

IN U  HD HN H

The Global Eutrophication Watch is designed to allow users to perform a
preliminary g of coastal ion potential (CEP) using satellite-
derived chlorophyll (CHL) data. This update version (V2) of the App (202209) is
bundled with MODIS/Aqua-derived CHL product (Global), SGLI/GCOM-C (250 m
resolution dataset around Japan) and the YOC blended CHL dataset (a regional
dataset in the Northwest Pacific region). Users are also able to provide a link to
their own asset (dataset) of monthly CHL for the App to read

The manuscript of this App introduces the terms (1) eutrophication potential:
waters with both Low (L) or High (H) CHL levels and Increasing (1) trends (LI,
HI); (2) eutrophic potential: waters with CHL levels above a given threshold (H);
(3) oligotrophication potential: the opposite of eutrophication potential, waters
both L or H but with Decreasing (D) CHL levels (LD, HD). LI and Hi are of a
particular interest as they indicate waters in a process of becoming eutrophic
(LI) or a progression of an already eutrophic (HI) water body. For more detailed
information please refer to the manuscript “Globally consistent assessment of
coastal eutrophication available from the link
2@s://www.nature.com/articles/s41467-021-26391-9

20
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# Google Earth Engine Apps

Eutrophication Potential — Jakarta Bay

Click a point on the map to update the chart or type in your lon/lat values and

Longitude: 1pg73

Latitude: 595 enter

Point Status :: HI

Chiorophyll-a (CHL) Annual Max
——Trend @~ chior_a

CHL mg/m*3]
=

[
Jan00  Jan05 Jan-10  Jan-15  Jan-20  Jan-25
Date

Eutrophication Potential

--CII:ID-

KELAD LN L HD HN HI

Jakarta Bay The Global Eutrophication Watch is designed to allow users to perform a
preliminary screening of coastal eutrophication potential (CEP) using satellite-
derived chiorophyll (CHL) data. This update version (V2) of the App (202209) is
bundled with MODIS/Aqua-derived CHL product (Global), SGLI/GCOM-C (250 m
resolution dataset around Japan) and the YOC blended CHL dataset (a regional
dataset in the Northwest Pacific region). Users are also able to provide a link to
their own asset (dataset) of monthly CHL for the App to read.

TIPAR|
8040NG™

n,

The manuscript of this App introduces the terms (1) eutrophication potential

waters with both Low (L) or High (H) CHL levels and Increasing (1) trends (LI,

HI); (2) eutrophic potential: waters with CHL levels above a given threshold (H);
KP. PULO/KECIL (3) oligotrophication potential: the opposite of eutrophication potential, waters

West Jakarta both L or H but with Decreasing (D) CHL levels (LD, HD). Li and Hi are of a

HARAPAN INDAM particular interest as they indicate waters in a process of becoming eutrophic
Jakarta Y {L1) or a progression of an already eutrophic (HI) water body. For more detailed
AN information please refer to the manuscript “Globally consistent assessment of
coastal eutrophication’ available from the link
<> 12tbs://www.nature.com/articles/s41467-021-26391-9
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eutrophication-watch

Q  Manila Bay, Philippines

Eutrophication Potential — Manila Bay # Google Earth Engine Apps

2 Click a point on the map to update the chart o type in your lon/lat values and
Layers then press "enter”

Longitude: 134 65

Latitude:

35 enter

Point Status : LN

Chlorophyll-a (CHL) Annual Max
—Trend  ~@- chior_a

CHL [mg/m*3]

00
Jan00  Jan05 Jan0  Jand5  Jan20  Jan25
Dato

Eutrophication Potential

--E]CIEI-

U HD HN HI

The Global Eutrophication Watch is designed to allow users to perform a
preliminary screening of coastal eutrophication potential (CEP) using satellite-
derived chlorophyll (CHL) data. This update version (V2) of the App (202209) is
bundled with MODIS/Aqua-derived CHL product (Global), SGLI/GCOM-C (250 m
resolution dataset around Japan) and the YOC blended CHL dataset (a regional
dataset in the Northwest Pacific region). Users are also able to provide a link to
their own asset (dataset) of monthly CHL for the App to read.

‘The manuscript of this App introduces the terms (1) eutrophication potential
waters with both Low (L) or High (H) CHL levels and Increasing () trends (LI,
Hn (2) eutrophic pmenllal ndele G . Jele ot v thisabild (H);
otential potential, waters
St Lot s i Decreasmg (D) CHL levels (LD, HD) Liand Hiare of a
particular interest as they ina process of b
{L1)or  progression of an aready eutrophic (4) water body. For more dexaned
information please refer to the manuscript Globally consistent assessment of
coastal eutrophication’ available from the link
hitps://www.nature.com/articles/s41467-0:

63919
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# Google Earth Engine Apps
o~ % T A s 3 3

L ;7%—1 Global Population Explorer %

N3 FWECag et

Population Density

0 75 1200

23

Very High Population
Density in Metro Manila
Next to Manila Bay

23
Characteristics of some coastal systems —nutrients and attendant impacts
Dai et al. (2022)
DN Months of Maximum hypoxic ~ Frequency
GDP  Totalfertilizeruse  Nload Water residencetime ~ umol  Chla™  hypoxia areafvolume of HABs
(x102USD)  (x10%ons)  (x10°tonsyr™) Regional characteristics (days) ) (ugl™)  occurrences (kmfkn’) )
Baltic Sea 18° 30 806° Almost enclosed system 3.100° 14 46°  Wholeyear 84,623 18
Chesapeake Bay 141" 02 106 Semi-enclosed system 180° 161 28T MaySept u1" 6
Changjiang Estuary 509" 183° 1,738° River-dominated open system ~~ 20~65° e o Junct 2800° 30
Pearl River Estuary 350" nr 1374 River-dominated open system 1520° 52" 51" JunSept. 660" 247
Upper Gulfof Thailand ~ 048° 19 Ik3 River-dominated open system 143 1" 86 JunNov. 2,640° U (—
Xiamen Bay 014’ 03 5 Semi-enclosed system 5+35° 346’ LI None None 06’
24
24
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Global Sources of Anthropogenic Nitrogen and Phosphorus
Dai et al. (2022)

Regional contribution (%)

Nutrient source Global magnitude” Asia Europe North America Oceania South America Africa
N sources (Tg N yr ) Synthetic N fertilizer use” 113 58.0 13.6 13.0 1.6 81 39
Emission of NO,(h 342 444 16.5 188 2.0 4.4 122
Manure-N° 234 342 116 9.1 133 14.2 17.6
N, fixation” 45 =
Emission of ammonia’ 41 —
Sewage' 9.3 50.3 12.6 129 1.3 14.3 8.9
Aquaculture® 1.5 —
P source (Tg P yr ) Synthetic P fertilizer use” 48 53.7 8.9 10.7 26 19.0 36

25

25

IMPACT OF
AQUACULTURE

26

26
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Seafood production: wild fish catch vs. aquaculture
Aquaculture is the farming of aquatic organisms including fish, molluscs, crustaceans and aquatic plants.
Capture fishery production is the volume of wild fish catches landed for all commercial, industrial, recreational

and subsistence purposes.

B Aquaculture production [l Capture fisheries

World East Asia and Pacific (WB)
200M t ORI
150M t 100M t
80Mt
100M t 60M t
i 40M t
20Mt
t 1 y t! T y
1960 1970 1980 1990 2000 2010 2022 1960 1970 1980 1990 2000 2010 2022
China
80M t
60M t
40M t
20Mt
t u U
1960 1970 1980 1990 2000 2010 2022

Data source: Food and Agriculture Organization of the United Nations, via World Bank (2025)

OurWorldinData.org/fish-and-overfishing | CC BY

27

27

Marine animal production volume from aquaculture in China in 2024, by species group (in 1,000 metric tons)

Production volume in thousand metric tons

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000
Moll uscs 94.9
Finfish 2,162.1
Crustaceans 2,144.6
Others 545.4

Note(s): China; 2024
Further information regarding this statistic can be found on page 8.
VBl Source(s): Ministry of Agriculture and Rural Affairs (China); 1D 1341035

28

20,000

statista%a

28
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Mariculture Production Trends and Values

100000000

China *  Major operations in Guangdong, Hainan, Fujian, and Guangxi.
Indonesia Dominantspecies include seaweed, shellfish (oysters, mussels, clams), shrimp,
o000 and finfish (groupers, seabream).
Phiuppines «+  Offshore mariculture (e.g., deep-sea cage farming) has expanded due to

government policies promoting "blue growth."

1000000

= 4 /V'I'hallaln‘l

'C"S, Taaysia  Vietnam *  Mariculture concentrated in the Mekong Delta and central coastal areas.

= 100000 Brackish-water shrimp farming (especially black tiger and whiteleg shrimp)

"“; dominates.

3 ambodia

£ 10000 /\ /T Philippines = Major mariculture products include milkfish (bangus), seaweeds, and oysters.

E \/4 . *  Cage farming in coastal areas (e.g., Taal Lake, Palawan) has grown but faces

2 e - sustainability challenges.

= Vietnam Indonesia * Focuses on shrimp, seaweed, and grouper farming

\ Thailand = Focusesshrimp (especially whiteleg shrimp).
Einaaore e —— «  Shift toward more sustainable practices after disease outbreaks (e.g., EMS in
early 2010s)
bl Malaysia ~ * Mariculture includes shrimp, seabass, and oyster farming, mainly in Sabah and

Sarawak.

+  Government promotes integrated multi-trophic aquaculture (IMTA) to reduce
environmental impact

FAO. 2024, FishStat: Global p fon 1950-2022. I 2N
[Accessed on 29 March 2024]. In: FishStatl. Available at U N b {"‘ ; 12
www.fao.org/fishery isti i j. Licence: CC-BY-4.0. 3?3'&'3?.7?52' gef boniie]
29
29
b Biogeochemical effects of marine aquaculture
Feed addition adds elements to the Harvefste%f W'l‘é fish for
ecosystem, harvest extracts elements aqua feed production
Biogeochemical perturbations associated with aquaculture
Ray et al. (2025)
30
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Bolinao, Pangasinan, Philippines

Dongshan county, Fujian Province, China

© Gil Jacinto,

31
31
Mariculture Environmental Impacts
Disrupt trophic balances
Fish g
° g Environment aggrel;ation E
=4 Interactions b=
) -
3 o
)
IS
N
s §E
(%.;. < @
Z
LA
| 25%N, 10%P
e
Brana et al. (2021) Bouwsman et al. (2013)
32
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Tg N per year

70 Tg N per year . 2 Tg N per year
a. ari- "o 2 C. E
60 culture 5 £
2 2000 (3] 15 ﬁ
50 2 B @200 4 g
40 B O20% e % 3
1
30 > & z ® ggg
20 2 o 8 H EEERT
1 s 3 5 |°1szslEasal s
2 g
1 5 = = R 33
0 0
12 Tg P per year 06 Tg P per year
‘ .0
W T Amv ] T
S @ m2oo| Y01 3 015 z g
8 B E2010]| g4 8 ¥ g’ "2,
B D205 : g 5 £
6 03 & 2 0.1 ofizgse o]
4 02 2 g H [EEEP B
o 3 i = <
2 i) 0051 & & N E &
=2 = = a £
2 0.1 5 g57 33
0 0
40 Molar N:P 40
g. 2000
2010 2
30 2050 30 §
2 8
20 2 20 £
=
10 10
0- 0

Release of nitrogen ((a)—(c)) and phosphorus ((d)—(f)) from mariculture production and river export for the world

Bouwman et al. (2013) 33
33
sl Migration
s> Transformation
ey Ecological effects
Direct photolysis
.; Indirect photolysis
Photosensitizer -
Transferred into
human body
Released from
feces or dead body
of aquatic animals
@ |
Environmental behavior and ecological effects of antibiotics in mariculture. (Wang et al. 2022)
34
34
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PLASTIC WASTES

35

35

Beach litter, 2023

The average count of items of plastic beach litter per square kilometer.

B Table S Map I« Line | Bar Zoom to - 2D 3D

/
/

[N
-
B
'
A '
Nodata 0O 10,000 100,000 1 million 10 million
P Play time-lapse 2015 ® 2023
Data source: United Nations Environment Programme - Learn more about this data
& Download % Share {2 Enter full-screen

OurWorldinData.org/plastic-pollution | CC BY
36

China
Philippines ¥
Cambodia
Thailand
Malaysia
Singapore
Vietnam

Indonesia

1.01M

334.87k

311.78k

287.03k

273.44k

261.49k

165.58k

32.5k

36
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Plastic waste emitted to the ocean, 2019

This is an annual estimate of plastic emissions. A country's total does not include waste that is exported
overseas, which may be at higher risk of entering the ocean.
I y

>

¢

A ] —356.37k

/%

[
Wi T
Nodata Ot 10t 100t 1,000t 10,000t 100,000 t

I 1

Data source: Meijer et al. (2021) OurWorld#Data.org/plastic-pollution | CC BY

37

Plastic waste emitted to the ocean, 2019

This is an annual estimate of plastic emissions. A country's total does not include waste that is exported
overseas, which may be at higher risk of entering the ocean.

Asia

793,298 t

Philippines

356,371t
Malaysia 73,098 t

China 70,707 t

Indonesia 56,333t

Vietnam 28,221t

Thailand 22,806 t

Cambodia | 1,113 t

Singapore | 164 t

Data source: Meijer et al. (2021) OurWorld¥Data.org/plastic-pollution | CC BY

38
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Number of articles

280
260
240
220
200

277

180
160
140
120
100
80 66

60 3 0107 203 541081436
40

20 8- B-—N 2 -9 9o 0o -0 2 2
1 ) A g Wi ¥ 4 a2

S

a— - = e

S

W P P

Year

Research topics published on marine plastic pollution in Southeast and East Asia, as captured in
the Regional Research Inventory Database, over the years between 2001 an:d June 2021.

m Education, outreach and
capacity building

m Socio-economic impacts,
damage and opportunity

® Research
methodology/approach

m Contaminants associated with
marine plastics

m Policy response measures

Ecological and environmental
impacts

® Sources and pathways

m Survey and monitoring/pollution
status

Lim et al. (2024).
https://doi.org/10.3389/focsu.2024.1356148

e TRy . . OurWorld ADD/REMOVE COUNTRIES
Plastic waste emitted to the ocean per capita, 2019 AND REGIGNS
This is an annual estimate of plastic emissions. A country's total does not include waste
that is exported overseas, which may be at higher risk of entering the ocean. Q Search for a country or region
B8 Table = & Map i Sort by: Plasticwa... ¥ IF
Selection (8) Clear
Philippines 3.296 kg
2 Philippines 3.296
Melayple _ i MeRre 2288
{4 Thailand 0.328
Thailand - 0.328 kg
¥ Vietnam 0.293
Vietnam - 0293 kg 2 Indonesia 0.208
|2 Cambodia 0.068
Indonesia . 0.208 kg 4 China 0.049
7 Singapore 0.028
Cambodia I 0.068 kg
Y Filter by type: All (165) 4
China I 0.049 kg
72 Philippines ¥ 3.296
Singapore I 0.028 kg Suriname 2.886
Trinidad and 255
Data source: Meijer et al. (2021) - Learn more about this data 2 = e Tobago
OurWorldinData.org/plastic-pollution | CC BY S 5
40 Saint Lucia 2454
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Share of global plastic waste emitted to the ocean, 2019

Annual estimate of plastic emissions. A country's total does not include waste that is
exported overseas, which may be at higher risk of entering the ocean.

EB Table S Map [ Chart Zoom to.

Nodata 0% 0.01%  0.1% 1% 10%
|

Data source: Meijer et al. (2021) - Learn more about this data
OurWorldinData.org/plastic-pollution | CC BY

Our World SELECT COUNTRIES AND
in Data REGIONS

Q Search for a country or region

2D 3D

™ Sort by: Share of g... ¥ =

Selection (8) Clear

£2 Philippines 7 36.38%

&4 Malaysia 7.46%
[ China 7.22%
2 Indonesia 5.75%
4 Vietnam 2.88%
2 Thailand 2.33%
2 Cambodia 0.11%

Singapore 0.02%

¥ Filter by type: All (208) g

Asia 7 80.99%

14 Philippines ¥ 36.38%

India 12.92%

= e Africa 7.99%

41

41

Share of global plastic waste emitted to the ocean, 2019

Annual estimate of plastic emissions. A country's total does not include waste that is exported overseas, which

may be at higher risk of entering the ocean.
y a \'~,

[

No data 0% 001% 0.1% 1%
I

Data source: Meijer et al. (2021)

10%

OurWorldf?Data.org/plastic-pollution | CC BY

42
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Rivers that contribute the most to ocean plastic pollution

The share of global ocean plastic pollution that comes from the world's ten largest emitting rivers.

Pasig (Philippines)

Tullahan (Philippines) [ NG 1.33%
Meycauayan (Philippines) [ NG 1.23%
Pampanga (Philippines) N 0.95%
Libmanan (Philippines) _ 0.72%
Rio Grande de Mindanao (Philippines) - 0.54%
Agusan (Philippines) [l 0.47%
Agno (Philippines) Il 0.47%
lloilo (Philippines) [l 0.43%
Imus (Philippines) - 0.32%
Zapote (Philippines) - 0.28%
Davao River (Philippines) [JJli] 0.27%
Cagayan de Oro (Philippines) - 0.27%
Tambo, Pasay (Philippines) JJli] 0.26%
Malaking Tubig (Philippines) [Jli] 0.26%
Cagayan River (Philippines) i} 0.23%
Jalaur River (Philippines) - 0.23%
Hamulauon (Philippines) . 0.22%

Data source: Meijer et al. (2021)

OurWorldf8Data.org/plastic-pollution | CC BY

Our World
inData

6.43%

43
- o Marine Litter
Climate Climate
. Sources & Consequences
Drivers Impacts
Pathways
Coastal flooding Added local litter A PR
& = 2 Biological impacts
erosion inputs
Sea level rise
Warming
temperatures -
: Release of entrained Ecosystem level
Sea-ice retreat 5 [hstice Fnnacs
Ocean acidification mcrop:as P
Increased storminess
Changing precipitation
Changes . oc.eanu:.& Transboundary litter Social & economic
atmospheric circulation e . -
inputs impacts
patterns
a4
44
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duce Plastic Production and Waste
Mitigate Floods & Climate Disasters

2w
£

o
.

mpact (Co'st)

pipeline/transfer

APL Denver vs Wan Hai 301

The content below is controlled by the author of this
project. For your safety, do not enter passwords or other
personal information.

Date(s): 2023-02-28 °

MT Princess Empress sank Estimated spill: =800,000-900,000 L
industrial fuel (=680-765t)

o Tonnes (approx): 722.5

Notes: Affected multiple provinces incl.

Verde Island Passage

References: DENR SitRep (Mar 1,2023) | Al

o Jazeera (Jul 27, 2024 context piece)]}>

Power Batge 103 grounded during Typhoon Hail

)
AC Energy Power Barge 102 explosion

Major Oil Spills — SCS-GoT, 2010-20:23

46
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South China Sea crude oil trade
flows in million barrels per day,
2023

Source: World Bank, U.S. Energy
Information Administration, and Vortexa

47

47
,J‘LA -
FOOD PROVISION P e L NATURAL PRODUCTS
Ocean
CARBON STORAGE COASTAL PROTECTION
Health Index
TOURISM AND RECREATION SENSE OF PLACE CLEAN WATERS
BIODIVERSITY
48
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Ocean Health Index 2024

T — - S = B
r61| r61| (61|
N N CE—

(s \

(o

(o
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49

Environmental Performance Index (EPI)

Data-driven summary of the state of
sustainability around the world

58 performance indicators across 11 issue
categories

EPI ranks 180 countries on climate change
performance, environmental health, and
ecosystem vitality

provide a way to spot problems, set targets, track
trends, understand outcomes, and identify best
policy practices

50

50
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€O, trend relative to
allocated carbon budget

2024 EPI Framework

Miﬂ\a\ \M

« Organizes 58 indicators [
into 11 issue categories
and three policy objectives =

* With weights shown at ) E
each level as a percentage p—
of the total score. -

51

Heat Ma p of Agriculture

Environmental
Indicator Scores
among —
SCS-GoT NT— %
Countries ¢

Waste Mgmt

Controlled SW

Water Resources

Air Quality

Recovery

R & & o @ 2
& & Q-®° & )
Ny K\ &

Q(\

2024 EPI scores on a 0-100 scale (higher = better performance). These are normalized index values; not percentages. Each category/indicator
aggregates multiple measures on a proximity-to-target basis. Rough guide: 80-100 leading, 50 middI°in’g, 0-30 large gap to targets.

52
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2024 EPI Environmental Indicator Scores

Radar Profile — Thailand Radar Profile — Indonesia Radar Profile — China
(0-100 scale) (0-100 scale) (0—}00 sgale)

53

53
2024 EPI Environmental Indicator Scores
Radar Profile — Philippines Radar Profile — Viet Nam Radar Profile — Cambodia
10-2005c0le) 10-100.2c0le) (0-3005ctle)
54
54
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Contribution to Pollution of National/Regional Aquatic Environments
1—Low; 3 —Moderate; 5 - High

PRIORITY CAMBODIA CHINA THAILAND VIETNAM
TRANSBOUNDARY ISSUE

Agricultural waste

Domestic waste

Industrial waste (e.g.,
metals)
Solid/Plastic waste

Qil Pollution

Atmospheric Pollution

Aquaculture waste

55

55
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