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- Marine litter as a global issue

Sources of marine plastic

2010

—
-—
-
=
E
=
=]
Wi
i
=
1]
=
@
=
=
=
1=
52
=
w
e
(=

TR
LIRIITIT

2025: The amount of plastic in the ocean will more

UNITED than double from 2010 (Jambeck, et al., 2015)
NATIONS EP

/Marine litter---Global pollution problem\

€ Global-scale issues on economic, political

United Nations i
Environment Assembly of the and environmental

United Nations Environment Programme 'S

Damaging ecosystems, threatening public

I ARRRARNARE RRRNRARRAN N

United Nalions Env?ronment Assembly of the . .
L e health, and affectting economic development
Nairobi, 4-6 December 2017

Mainly plastic and difficult to degrade

3/7. Marine litter and microplastics

Microplastics: a threat to biological health

Plastic accounts for of marine
debris ( )

e o

J




2003-2007 North Sea (n= 5

« The negative impacts of Marine Litter

2003~2007 Collected from
1,295 Northern fulmars, 95% of

which contained an average of

Marine animals - trapped or ingested
+ Habitat destruction

+ Accumulation of toxins in food chain
+ Introduction and spread of invasive species 36 plastics in their stomachs,

each containing items

weighing 0.31g

Economic impas

+ Reduce the benefits of ocean and coastal
activities like fishery industry, coastal tourism
+ Increase the cost of ocean activities, like

cleanning up, salvage i . .
> InJune 2014, The first United Nations Conference

. ] on Environment: Marine garbage caused economic
Socialiimpacts losses as high as $13 billion

Destruction of coastal landscape

> On October 1 2012, Dadonghai Scenic spot Sanya, Hainan province: After the Mid-
Autumn festival, the tourists left more than 50 tons of garbage on the coastal area

Picture source: Laurie K. Wilson,Lydia Kleine,Stephanie Avery-Gomm, et al.Northern fulmars as biological monitors of trends
of plastic pollution in the eastern North Pacific[J].Marine pollution bulletin,2012,64(9):1776-1781.



Plastic waste produced and mismanaged

EU 27 plus
Norway

| |

United States

Mexico & Cuba it Dominican Republic

Guatemala Honduras® =, Puerto Rico

- : Y Trinidad
El Salvador ® @Nicaragua SFdiToba00
Costa Rica @

¥ Venezuela
Panama &

“Guyana
Colombia
Ecuador®

Peru

Chile @
s»Uruguay

& Argentina

Coastal population
Million people

Less than 1

1to 2

2to 10

10 to 50
M 50 to 263

Land locked country

Econ. Coastal pop.

Rank  Country . cif [millions]

Portugal s
Morocco & Tunisia Israel

Norway

Denmark Sweden
Jnited | Finland
ingcom Netherlands
Ireland @ 1 9%’32%
Belgium €Ukraine
France 2Croatia
Sp‘ain Itély Turkey
.

o e Fharon =0
yprus -

! ; € Pakistal

Kuwait UAE

Egypt 1Saudi Arabia

™ & Oman

frevar Yemen

S | Nigeria

enegal thna g

-
Algeria | ibya

Cote d'Ivoire @ Somalia

Angolae
L
Mauritius
South Africa

Plastic waste production
Thousand tonnes per day, 2010

Total plastic waste
produced

Portion of plastic
waste mismanaged

Waste gen.
rate

waste
[kg/ppd]

waste

% plastic % mismanaged

& Russian
Federation

yanmar G”ietnam “ Philippines
Thailand

AT ! Malaysia
Singapore.
)
Indonesia Papua New Guinea

l
Australia

'
New Zealand

Source: Jambeck, J., R., et al., Plastic waste inputs from land
into the ocean, Science, 2015; Neumann B., et. al., Future
Coastal Population Growth and Exposure to Sea-Level Rise and
Coastal Flooding - A Global Assessment. PLoS ONE, 2015.

% of total
mismanaged
waste plastic

[MMT/year] waste

Plastic
marine
debris

Mismanaged
plastic

[MMT/year]

China UMI 262.9

110 1t 76

8.82 277 1:32-3.63

Some studies
show that the
coastal Asian
countries
contribute the
largest source of
plastic flowing
from land into the
sea

China accounts
for nearly a third
of the total
emissions from
192 coastal
countries and
regions




Global scale policies for Marine plastic

a}

» United Nations > Sustainable
Environment Development > International » Other bilateral and
Assembly 1, 2, 3 Goals (SDGs) convention multilateral trades
« UNEA1/6, UNEA2/11, - SDG 14: Conserve and * International Convention | . 2001, Honolulu strategy
UNEA3/20: Resolution sustainably use the for the Prevention of « 2012, the global Marine
on Marine litter and oceans, seas and marine Pollution from Ships, garbage partnership (GPML)
microplastics resources for 1973 73/78 « 2015, the group of seven
sustainable + United Natlons (G7) : Canada, France,
development Convention on the Law of Germany, Italy, Japan, Britain,
the Sea (UNCLOS) the United States and the
_ « Small island developing European Union
14 ng“mm States accelerate action,
s 58 & 71

» ! EANS & LAW OF THE SEA




> Number of Regional Marine
Organization

Regional action plans on marine litter

> National scale

What countries are doing to combat litter

USA

- US Marine Debris
Program(MDP),|US
National Marine Debris
Monitoring Program
(NMDMP), etc|

China
1. Banned the import of
foreign waste
2. Garbage classification
3. Salvage, cleaning and
recovery

Canada

- Propose to ban the
manufacture and sale of
personal care products
containing microplastics

Australia

Japan

Control characteristics

1. the legislation of the strict
supervision system

2. Responsibility clear ocean
garbage recycling system

3. Comprehensive surveillance
system of ocean litter

- Marine Waste reduction Draft
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Integrated Coastal Management (ICM)

* Integrated coastal zone management (ICZM)
or Integrated coastal management (ICM) is a coastal
management process for the management of
the coast using an integrated approach, regarding all
aspects of the coastal zone, including geographical and
political boundaries, in an attempt to achieve
sustainability.

* This concept was born in 1992 during the Earth Summit.

* ICZM: a dynamic, multidisciplinary and iterative process
to promote sustainable management of coastal zones
(European Commission)

Local, natonal

and international




ICM management cycle

o It covers the full cycle of information collection, planning (in its
broadest sense), decision making, management and monitoring
of implementation.

o ICZM uses the informed participation and cooperation of all
stakeholders to assess the societal goals in a given coastal area,
and to take actions towards meeting these objectives.

3 £ .
2, A&7 | olICZM seeks, over the long-term, to balance environmental,
27 BUILONS a0 >

3

DaTA MANeg economic, social, cultural and recreational objectives, all within
the limits set by natural dynamics.

70 O 100=00

D270 L O= 7O o 'Integrated’ in ICZM refers to the integration of objectives and
ﬁiéggﬂé@%%)@ A7 (ICM) also to the integration of the many instruments needed to meet
PO 7000 these objectives. It means integration of all relevant policy areas,
L/T—="r OO ) PR sectors, and levels of administration. It means integration of the
\5/ {i, ) = E | L ) terrestrial and marine components of the target territory, in both
PrayZcy/ o time and space.”
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Types and levels of integration in ICM practices

YMOD ~
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Partnerships in Environmental Management [ . 4 £
— for the Seas of East Asia ¥ o = P



= [ntegrated Coastal Management, ICM: a comprehensive

governance system for coastal sustainable development

= An effective instrument/approach recognized worldwide

1992, Agenda 21
1992, United Nations Framework Convention on Climate Change,
UNFCCC

2002, World Summit on Sustainable Plan of Implementation
2009, Manado Ocean Declaration

2016, UN 2030 Agenda

CBD

Global Plan of Action to protect the Marine environment from land-

based activities

“ ’ ' THE
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faaaY SONFERENCE
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COUNTRY
PARTNERS
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- NON-COUNTRY
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PARTNERSHIP

COUNCIL

STI-\TE OF THE
COASTS REPORTS

>\ PEMSEA NETWORK OF
LEARNING CENTERS
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PEMSEA ICM Working Model

Partnerships (Public, Civil Society, Corporate and Other Stakeholders

Policy, Strategies,
and Plans

Governance
Institutional Legislati Information and Financing
Arrangements |7 egisiation = pplic Awareness [|  Mechanisms

Capacity
Development

1SO 9001

L~

Policy and Functional Integration, Scientific/Expert Advice

ICM Cycle

Natural and

Man-made Hazard

Prevention

and Management

Sustainable Development Aspects

Water Use and
Supply
Management

Habitat Protection,
Restoration and
Management

Food Security
and Livelihood
Management

Projects and Programs

-
¥

Pollution Reduction

and Waste
Management

ICM Cycle

ICM Code

State of the Coasts Reporting

|snss|—| mo+zo|—| SDS-SEA |—

Paris Sendai

Aichi

Agreement Framework

Target

Targets

1SO 14001

E INITIATING

n PREPARING

* Project management
mechanism
Workplan and budget
* Human and financial

DEVELOPING

S0C baseline
Issues identification and prioritizati * Policy and

* biodiversity/habitat protectior * Refined risk assessment

« land and sea-based polluti M Plan
« climate : J=

plans
« natural and man-made hazard prevention
and management
« habiftat protection, restoration and management
« water use and supply management
security and livelihood management

« water use and supply

« coastal use zoning plans
Initial risk assessment
Integrated information

« Stakeholder identification
and preliminary
consultation

Training of core

project staff

Project monitoring

7
£5
S

requirements
for ICM Code
Assessment of
requirements.
for State of the
Coast (SOC)

Public awareness

« pollution reduction and waste management
Stakeholder L

building!

. i ing mechanisms!
investment options

Integrated environmental monitoring
Stakeholder participation/communication pian

implementation

Coastal strategy
Capacity development

New Cycle Starts ADOPTING

REFINING and
CONSOLIDATING

« Organizational and legal
mechanisms

« Coastal policy, strategy
and 3-5 year action plans

« Funding mechanisms

T IMPLEMENTING

+ Review o nsttutiona setup
« Revision of strategies and action plans * mm\;m;m mechanisms
« Scaling up strategy * Environmental monitoring
« Planning for next program cycle

* Updatig SOC =335 yeracton plars

« Targeting ICM Recognition/ 2 L

Certfcation
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Coastal and Ocean Management Institute (COMI), Xiamen University

An ICM Journey

1
Integrated Coastal Management Sites ‘ / -
il ¢ >
® Existing Sites ® Planned Sites g & e
® Pollution Hotspots Trade Routes o ¥y P R'KOREA R .. -5
» > onsan
&« Bonai Sea 1M o P'/& N
Dongying 2 ® 11 Chanayi e O )
Qingdso? REPUELIC S, OF KOREA 0 e %
Lianyungang 6 @ Yellow Birencivy  © St Ll
by
C H I N A X
" © 5 Sukomo Bay
Rudong 14 ® TS B and oteuls Towm

East China
Sea

— N . Xiamen: An ICM Journey (2e), PEMSEA, 2006

s .. = 2006, PEMSEA Gold Award

7,-'\— \‘ VIETNAW

. r Pacific Ocean
- AO PDR

L i T - for Outstanding Performance
ot WS- in Coastal Governance

= 2009, PEMSEA Recognition of
Local Government Excellence
in Sustainable Development
> r— of Coastal Areas Through
T e . - Integrated Coastal

- 'B’":':%'E_lmnvm;?n;' Ui IMHMOR LESTE S - ,’\\‘\‘\nL Management

— S L 9019, PEMSEA Leadership
Award
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(o) ENVAHBE S R Ao
| ® Gate at the southeast of

Fujian Province, China

_ ¥in Lin e Nan An c:-,r ® Looking across the Taiwan
' District .
'jxa mmn%'ﬂ.w Lake .n - - Strait
Y J ong T An County . .
} 'C,k n District An Bay - ® Mouth of the Jiulong River
f{ - S
N Iy * . Yuan Dang TaYu ® One of the four Special
. Wi __dCang Epgoon Fstand Economic Zones in China,
Town Xiamen

. island 1 17.4% growth per year since
- 1980s

> Da Jin Men
Sl darvry » .

Island ® A harbor city and tourism

- Jin Men destination
Long Hai City ®Land Area: 1699 km?
® Sea Area: 390 km?

® Coasthine: 234 km

e ( —— Y g Sl R ¢ polation: 4.29 million
) | - : Yo T



Back to Xiamen in early 1990s

* Up to 15 Ocean-related

= sectors/departments/users in Xiamen
E ic De it — Seas

Xiamen Municipal
Government

» Sectoral plans based on their own

" e | | interests and authorized

responsibilities

Transportation

Cormies [ A » Without coordination

il = | I » Overlap/competing demands on
ez | Comane | e marine resources/ocean spaces
mmee— | | peerwm—— » Conflicting sea uses
Inefficient sea use
Over exploitation of marine resources
——— Environmental pollution
| Ecosystem degradation

Finance Bureau - - Land Bureau
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Year

1993 1994

1981 1985 1990 1991 1992

Marine aquaculture in west sea in 1990s




Hamen Port Cango Throughput

B o niner —— carga
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* Ports and shipping as a major industry in Xiamen
* Tourism development

Tounam Development of Xiamen City
10 @¥uan wigit #
000 e 350
600 b 1 300
2000 j 250
200
1500 F
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1000 q08

500 4 &q
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SEs ZDie 2005 2ide ZD0T 200E 20"
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a) Coastline of Case1(1938)
—_— dyke
N24.65° ~ — — - reclamation area
N24.6 °
N24 55 © Maluan ba
N24.5° -
N2445°
N24 .4 ° —Q %
o=
| | I T
E117.95° E118.05° E118.15°

Large-scale coastal land reclamation and sea-enclose since 1950s




e Conflicts of use-use and use-

environment

oExclusive demands on sea
areas, e.g., aquaculture vs
transportation

oConflicts of functions, e.g.,
aquaculture vs coastal scenery,
aquaculture vs pollutant
discharge

oExternality of sea uses
(transboundary effects)

oExisting uses vs future uses
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Cumulative environmental impacts as a result
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Continuous implementation ICM in Xiamen, its experience has been
recognized as Xiamen ICM Model/Experience

\ = (;l;\\\'\‘i " )93" \

. 4 \ 1 . |u\|kl';t:(4 ;«"‘f.‘,‘ru-_‘, y & y ‘\.\ )
From general concept to concrete practice 8| &7 &
@\\ﬁk “ P,

based on the real situation

+» Legislation & Planning

| 1] ]

¢ Coordinating Mechanism
¢ Integrated Law Enforcement

+¢ Scientific & Technologic Support 4

"’ . . . .
* Public Pa rtICIpatlon Marine Functional Zoning is one of the key

lessons learned to address conflicts of 1) use-
use and 2) use-environment.




Xiamen Marine Function Zoning Scheme (1997)

* Marine Functional Zoning

. . Bl taborarea —— ;hrjr;s:ghemonsuatlon
Coastal industry zone rojec L]
was called for aiming at —f S Portana igaion
oursm
._-_.. s Special Aguaculture Area

Navigation route

Special areas

o Ensuring sea uses in order

oImproving sea use efficiency

o Ensuring sustainable marine
resource exploitation

o Protecting marine
environment

* Area-based multiple-function area: dominant function, compatible
function, control and conservation function, limited function
* Western Sea / Tong An Bay / Eastern Sea / Da Deng Sea Area




 Marine functional zoning

S 07, 060

GBS
g N RS R R E E K b dE

GB/T 17108—2006
1.8 GB 17108—1997

BFEFDEEIEARAEN

2006-12-29 &% 2007-05-01 i

* Divide the sea areas and islands
into different function zones with
different use types and environment
quality requirements, based on the sea
conditions, physical environment,
development status, a the same time
considering the needs of
sustainable economic and social
development.




Continuous implementation ICM in Xiamen, its experience has been

recognized as Xiamen ICM Model/Experience

From general concept to concrete practice
based on the real situation

¢ Legislation & Planning

¢ Coordinating Mechanism

¢ Integrated Law Enforcement

+» Scientific & Technologic Support

¢ Public Participation

Municipal Government
-

General Office

Planning Committee

—

Economic Development L

Committes

Urtan & Rural Construction)
Committes

—

Science & Technology | |

Committee

Transportation
Committee

System Reform
Committee

Haicang lnvestment Zone ||

Administrative Committee

Public Security Bureau

Finance Bureau

Zoning Board

L Environmental Protection

Bureau

Agquatic Burgau

Xiamen Municipal
Government

Tourism Bureau

Marine Supervision
Bureau

Port Authority

Xiamen Marine
Management
Coordination
Committee

Legal System Bureau

Port Office

7 District Govemments

Land Bureau

.

Marine Management
Office

Marine Expert Group




Continuous implementation ICM in Xiamen, its experience has been
recognized as Xiamen ICM Model/Experience

From general concept to concrete practice
based on the real situation

¢ Legislation & Planning

¢ Coordinating Mechanism

¢ Integrated Law Enforcement

+¢ Scientific & Technologic Support

Comprehensive law enforcement

¢ Public Participation
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http://xiamen.btnxm.com.cn/2016/07/22/ARTI7msu0oWizRCiM3KpySNY160722.shtml

Gulangyu Islet in Xiamen, a UNESCO World Heritage Site



Marine litter in Xiamen Seas

— [
AMAry
XIAMEN UNIVERSITY
XiaGu waters 773.9 476.8 476.8 791.2 550.8 613.9
Western Sea 1106 106.1 105.0 62.6 ] 96.1
R 472.6 2427 22956 138.8 : 270.9
ulangyu island
Baicheng sea area - - - 204.6 274.33 239.5
Wuyuan Bay waters [IRETIV, 252.8 223.2 265.6 306.9 287.0
Jiulong river 690.6 551.7 495.8 934.1 758.7 636.2
estuary
Total 24344  1630.1 1530.3 2396.8 1890.7 2193.5

118°10°E 118°20'E 118°30°E

2013-2017 Total amount of marine litter in Xiamen sea areas

® The main types of marine litter in Xiamen seas are aquatic plants, wood, bamboo poles, beverage bottles and
plastic bags.
90% plant stems , while the rest are plastic foam and household waste (Xiamen Ocean and Fisheries Bureau)
About 80% comes from Jiulong River, the main sources were Rivers entering and human activities (China

Ocean News)



Lesson 1:
High level leading agency and coordinating mechanism of marine litter management /'% M~ f

I EEEEEE— XIAMEN UNIVERSITY

* Sino-US Cooperation Leading Group of Marine Litter Prevention and Treatment, Vice mayor as Group Leader
* Coordinating Group on Emergency Disposal of Marine Litter, Office in Xiamen Bureau of Ocean Development

Xiamen Bureau of Ocean Development

Ecology and Environment

RS NIELTREX
: IS Bl
E+2ER S ALK
SEEMEREREFR
2 ABIRERETBX
A RIS O SEIS X

Development and Reform

Water Resources

Municipal Utilities

Urban Construction

Economy & Information

Education
Agriculture *  Marine litter management is
CGRRY) niine Port included in the Xiamen

IN NN

W 7 2 www.cri.cn Ecological Civilization
Performance Evaluation
Beach litter after Typhoon Guide for each district and

department

Maritime Administration

icpress.cn [EAER BA%ER




* Lesson2
Jiulong River-Xiamen Bay Integration management of land-sea,
" ringo ActionPen particularly Jiulong River basin -
Estuary — Xiamen Seas

o Pilot Work Plan for Jiulong River — Xiamen
Bay Total Control of water pollution to seas,
Xiamen Municipal Government, 2017: Three
tasks and 35 measures

v' Capture trash and debris in the
upstream rivers to reduce the marine
ke s o e B litter in Xiamen Seas
100% e = Urban ranof v" ‘River Chief’: where “river water

N flux: 100 ton/yr

fertilizer:1545

5 : O Aqualture o o R
animal f;ed..BzO  ammona votaizaton 20 [ o Amosoher: coposti sanitation, garbage collection and
; i Wi . . 1]
atzfo?p éfl:feP?SItlzg- denitrification: 113 8 Agricuttural rnoft disposure along the upstream rivers” as
iological fixation: 0% Sewage .
o products sale:78 a major measure
mineralization:92 . -
20% v" Cleanup work expand in Xiamen Seas
0
; sewage:30
agricultural runoff:125 .
. agricultural runoff:25 .
animal waste:60 . atmospheric
' animal waste:13 deposition: 14
S acquaclture:6
industry sewage:6 urban runoff:1
- - Riverine: - 5
Jiulong River 250 Estuary/Xiamen Bay (340km?)

Source: Nengwang Chen



Lesson 3:

Science and technology supports the marine litter management in Xiamen Seas /§ M % f

XIAMEN UNIVERSITY

08-13-2018 £ )j— 09:01:26

T

Modelling and forecast the locations of marine

et ~

I

Video monitoring of marine litter in Xiamen Seas



Lesson 4:
Public participation is vital for the marine litter management in Xiamen Seas /'% M~ f
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*  Cover 100% built-up area and 90%
rural area

*  85% citizen participate

*  80% accuracy rate of garbage
classification

(1A R E R e el
200

180
160
140
120
S . 4 ey 100
‘ ] 7 A 80
A » N~ .
40

e Xiamen was the first pilot city of garbage classification in China since 2016 » I I | I l
]

A

*  The best city in Ministry of Housing and Construction’s evaluation b
S FSLL SIS TF S



The way forward
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More effective cooperation with Jiulong Watershed upstream areas

o Ecological compensation as a payment mechanism between downstream and upstream,
where water quality is the focus, will litter management be included in the future?

» Source identification needs more science input, particularly when specified to marine plastic

More stakeholders participation and more incentive instruments needed

Marine litter|Marine plastic| Marine microplastic
Industrial |[Academic
Public Government |circle circle
Industrial [Scientific
Municipal administration |policy research
TSP | PM?2.5

River input
97.79t
5.88%

Sewage discharge
566.8t
33.67%

Coastal touris
438.14t
34.09%

Sources of marine plastic in 2019
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An international recognized
Regional Center of Excellence
in Sustainable Coastal Development
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Coastal and Ocean Management Institute (COMI), Xiamen University|
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