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FOREWORD

The primary objective of the Global Envirenment Facility/United Nations
Development Programme/ International Maritime Orgamization Regional Programme for
the Prevention and Management of Marine Pollution in the East Asian Seas (MPP-EAS) 1s
to support the efforts of the 11 participating governments in the East Asian Region to
prevent and manage marine pollution at the national and sub-regional levels on a long-
term and self-reliant bases. The Programme framework is built upon innovative and
effective schemes for marine pollution management, technical assistance in the most
strategic marine sector of the region, and provision of oppertunities to attract other agencies
and the private sector for funding and investment, The Programme has a two-pronged
strategy—achieving regional cooperation and sustainability, and capacity building. The
mere specific strategies to attain its objective are:

« Develop and demonstrate workable models on marine pollution reduction/
prevention and risk management.

« Assist countries in developing the necessary legislation and technical capability
to implement international conventions relating to marine pollution.

« Strengthen institutional capacity to manage pollution programs.
« Develop rezional network of stations for marine pollution programs.

« Promote public awareness on and participation in the abatement of marine
pollution.

« Facilitate standardization and intercalibration of sampling and analytical
techniques and environmental impact assessment procedures.

= Promote sustaimable financing for activities requiring long-term commitments.

One of the Programme’s activities in articulating the above strategies is the
establishment of demonstration projects. Located in the southern part of Fujian Province,
Peaple’s Republic of China and north of Taiwan Strait, Xiamen is one of the three
dermonstration sites of the MPP-EAS. Xiamen consists of the Xiamen Island proper, Gulangyu
[slet and the coastal part of the north bank of inland Jiulongjiang River. The Xiamen
Murnicipality comprises six districts and one county, namely: Kaiyuan, Siming, Gulangyu,
Hul1, Jime1 and Xinglin Districts and Tong’an County.
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Xiamen Municipality is one of the five “special economic zones” (SEZ) approved by
the State Council of the People’s Republic of China. It has been transformed into a beautiful
port city with fairly complete infrastructure and vigorous economic exchange, locally
and abroad. The industrialization of Xiamen has accelerated in recent years, providing a
variety of technologically advanced products that are very competitive in the international
and domestic markets.

The pace of economic development in Xiamen compounded by population increase
have exerted significant impacts on the coastal environment, especially those associated
with pollution and resource-use conflicts. Traditional management approaches to mitigate
those impacts have not been successful. The MPP-EAS selected Xiamen as a demonstration
site which adopted the integrated coastal management (ICM) framework to address the
effects and potential consequences of socioeconomic activities and marine pollution,

The Strafegic Manggement Fian for Marine Polfution Frevention and Manggement
in Xiamen articulates the adoption of the ICM approach and contains strategic actions
and guidelines for both short- and long-term management of coastal resources in Xiamen.
It addresses the management problems identified in the Coastal Environmental Profile of
Xigmen. The plan emphasizes the balance between economic development and
environmental management, stressing the sustainable use of the coastal and marine
resources, The goal 1s to improve the marine environmental quality of Xiamen while
ensuring sustainable development. This plan has been adopted by the Municipal
Government of Xiamen as a general framework for marine environmental management.

Chua Thia-Eng

Regional Programme Manager
GEF/UNDFP/IMO Regional Programme
for the Prevention and Management of
Marine Pollution in the East Asian Scas
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PREFACE

Before the 1980s, large-scale reclamation of nearshore areas in Xiamen significantly
altered its coastal environment. However, water quality, in general, was considered clean.
The level of economic development, especiallv industrialization, was relatively low and
largely dependent on the municipality’s primary resources such as agriculture and fishing,
Thus, pollution mmput associated with land-based activities was relatively small.

In the 1980s, the State Council of the People’s Republic of China declared Xiamen a
Special Economic Zone (SEZ). Since then, the socioeconomic growth of Xiamen
Municipality has increased due to its policy of building Xiamen into “a modern,
international, maritime and scenie city.” This policy has set new requirements for the use
and managzement of Xiamen's natural resources, particularly its coastal lands and waters,
As a consequence, industrialization and urbamization accelerated;, population growth
immcreased; uses of coastal and marine resources diversified and intensified resulting in
severe space competition, resource-use conflicts, and pollution. These adverse consequences
of unregulated economic growth and population increase resulted in the reduction and
detertoration of natural habitats and living resources, siltation and erosion, retreat of
shoreline, and blocking of navization channels,

These problems on resource-use conflicts and pollution call for innovative approaches
to manage the coastal environment and its resources. Apparently, China’s traditional coastal
management system could not keep up with its rapid economic development. In the early
19803, a nationwide comprehensive survey on coastal resources was carried out to provide
a scientific basis for its rational use and to improve its management, However, coastal
management system still remains fragmented.

The weakness of traditional approaches to coastal management has been recognized.
Thus, efforts were made to explore better management alternatives that could promote
sustainable resource use and ensure healthy socioeconomic growth. In 1993, the Xiamen
Demonstration Project (XDP) was launched under the Global Environment Facility /United
Nations Development Programme/International Maritime QOrgamization (GEF/UNDP/
IMO) Regional Programme for the Prevention and Management of Marine Pollution in
the East Asian Seas (MPP-EAS). One of its subprojects led to the development of a Strategic
Management Plan (heremafter referred to as the Plan) which applies the integrated coastal
management (ICM) system in tackling marine pollution problems affecting Xiamen.

This Plan contains strategic actions and guidelines for both short- and long-term
management of the coastal resources in Xiamen including the prevention and management
of land-based pollution sources and its impact. The goal 15 to iImprove marime environmental
quality and maintain socioeconomic growth 1n a sustainable manner.

Vil



Strategic Management Plan for Marine Pollution Prevention and Management in Xiamen

The Plan has the following sections:

» strategic management objectives;

* management policies and methods;

» content and schedule of the management plan;

* methods for implementation, monitoring and evaluation of the management plan;
and

* budgetary arrangements.

Coastal management 1s considered here as a government intervention. This Plan
provides the required instructions, guidelines, procedures, and methodologies for
implementing, monitoring, and evaluating coastal management actions with the
participation of all the stakeholders and concerned sectors. Therefore, the Plan must be
adopted by the government and incorporated into its overall socioeconomic development
program.

Initial draft of the Plan was sent to various government agencies and sectors such as
the Municipal Environmental Protection Agency, Harbour Authority, Maritime Safety
Superintendency, Urban Planning Bureau, Fishery Agency, Economic Planning Commission,
Legislative Bureau, Marine Management Division, Marine Management Branch of the
State Oceanic Administration (SOA), and the District Governments, as well as individual
experts of various disciplines. The final draft of the Plan incorporating the comments and
suggestions from these institutions and individuals was then reviewed and endorsed by
the Experts Committee. It was adopted by the Executive Committee for the Xiamen
Demonstration Project on 18 November 1995 as the guiding framework for managing
coastal and marine environment and the natural resources in Xiamen.

The Plan was drafted with the participation of various institutions and individuals.
The Team would like to extend its sincerest gratitude to these participating institutions
and individuals which are too numerous to mention here. It also wish to thank, in particular,
Dr. Chua Thia-Eng and his staff at the Programme Development and Management Office
(PDMO) in Manila for their help and technical guidance in completing the Plan.

Integrated Task Team of the
Xiamen Demonstration Project

viil



EXECUTIVE SUMMARY

The sea is the resource base for Xiamen’s economy to survive, develop and boom.
Xiamen’s socioeconomic development and its inhabitants’ well-being is closely linked to
the marine environment. Therefore, integrated coastal management (ICM) and marine
environmental protection are urgent and 1mportant factors for the success of the ninth
five-year plan and the planning for the year 2010 of Xiamen Municipality. Based on the
objectives of national economy and social development to build Xiamen into “a socialist,
modern, international, and scenic port city” and the analysis of Xiamen’s coastal
environmental status and management problems — the Strategic Management Plan for
Marine Pollution Prevention and Management in Xiamen sets the general objective and
their implementation modalities for the ninth five-year period and the year 2010. This
plan mcludes the management approaches and tactics, tasks and their schedules, monitoring
and evaluation mechanisms, and sustainable financing requirements.

The present document contains six chapters.

Chapter 1 has four parts. The first concisely analyzes the environmental status of
Xiamen. The second characterizes the benefits from marine pollution prevention and
management in Xiamen Municipality. The third illustrates the existing issues and problems
with the current marine management. And, the fourth analyzes the changing marine
environmental quality in Xiamen focusing on marine pollution, ecological and
environmental changes, and their consequences. Although the coastal water of Xiamen
Municipality basically meets the requirement of Class II of the National Seawater Quality
Standards, serious pollution in various levels are observed in some localities such as the
Maluan Bay and the Yuan Dang Lake.

The major management problems in Xiamen are:

1. weak capability for pollution prevention and mitigation;

lack of integrated planning, uncoordinated or unregulated marine resource
development;

3. single sector-oriented policy-making and ineffective coordination;

4. 1nadequate legal system for effective resolution of multiple coastal resource-use
conflict and poor law enforcement,

insufficient funding for integrated environmental management,

-2
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6. weak marine environmental consciousness among the policy-makers and lack
of awareness by the general publie,

low capability of integrated management;

8. lack of sound scientific knowledge;

=]
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9. scattered sources of data and information and lack of interdisciplinary and cross-
sectoral exchange, analysis, and assessment;

10. outdated coastal zone management concepts; and

11. inaction on resource-use conflicts and pollution across administrative boundaries.

Finally, with human induced ecological and environmental changes, Xiamen coastal
lands and waters have gradually become a complex of natural and artificial ecosystems
with mncreased vulnerability. The pollution risk is growing with the uncontrolled coastal
developments such as the following:

1. causeway construction and reclamation which changed the hvdrology and
flushing capability of the coastal waters that led to the degradation of habitats
and siltation of navigation channels;

2. imtensified coastal land uses and construction activities which increased the
quantity of sand and pollutants in the sea and altered the navigation channel;
3. overexploitation of fisheries resources which destroyed nearshore living

resources;

4. urban effluent discharge which polluted the coastal waters and affected residents’
health through the consumption and use of aquatic products;

5. intensified mariculture which polluted its surroundings and affected navigational
safety;

6. sharpincrease in the number of coastal factories and ships of various sizes which

mereased the possibility of spill accidents; and

sand quarrving and unregulated construction on beaches which resulted in

erosion and coastal retreat, and damage to coastal infrastructures and ecosystem.

=1

Chapter 2 presents management strategies, including the general objective and specific
objectives, as well as the phased targets for the minth five-vear plan and the year 2010 of
the Strategic Management Flan,

The general objective of the Stratezic Management Plan is to develop and strengthen
the mtegrated coastal management (ICM) system in Xiamen by implementing a series of
actions for the prevention and control of marine pollution to make its coastal lands and
waters clean, safe and amenable. This aims to achieve a harmonious integration of the
marine environmental protection and sociceconomic development for Xiamen
Murnicipality.

The objectives for the year 2000 are the following;

1. to establish and strengthen the ICM framework and its effective operational
mechanisms,

2. to develop comprehensive laws and rules for ICM, in general, and prevention

and mitigation of marine pollution, in particular;

to formulate and implement scientific marine functional zonation scheme:;

LA
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4. to develop a system of monitoring, surveillance, prevention and response for
marine accidents;

5. to establish a preliminary framework on sustainable financing mechanisms for
marine environmental management;

6. tostrengthen law enforcement and the training of personnel; and

to mitigate marine pollution, particularly in Yuan Dang Lake and Maluan Bay, to

ensure that their water quality meets the current seawater quality standards of

Class [II. The water quality of the West Harbor shall meet Class II standards. The

other sea areas shall maintain their good environmental quality.

=]

The objectives for the year 2010 are the following:

1. to establish a comprehensive legal framework for the prevention of marine
pollution including legislation, regulations, implementing rules, and technical
standards;

to improve marine functional zonation scheme and waste water discharge;

3. todevelop the information system on integrated environmental monitoring and
surveillance with the participation of adjacent regions and to strengthen the
networking of such a system with regional mechanisms for marine pollution
prevention and management in the East Asian Seas;

4. to further expand international exchange and cooperation in the development
of ICM and for the prevention and management of marine pollution;

5. to further strengthen the system of environmental emergency preparedness and

P

response,

6. toestablish a sustainable and reliable financing system for marine environmental
protection;

7. toeffect total quantity control of marine pollution by land-based sources,

8. to maintain marine ecosyvstem health; and

9. to achieve sustainable uses of marine resources.
The specific objectives of the Plan are the following:

1. to strengthen integrated coastal management system in Xiamen Municipality,

2. to establish comprehensive and operational local regulations;

3. to enhance the integrated management capability for pollution source control
and mitigation,;

4. to maintain the environmental quality of the coastal lands and waters;

5. to develop sustainable and rehable financing mechanisms and options;

6. to advance monitoring, surveillance, evaluation, and information management

svstems; and

to enhance public awareness and participation.

~I

Chapter 3 describes the policies and tactics to implement the strategic management
objectives, including (a) integrated planning and management; (b) resource evaluation

1
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and environmental accounting; (c) principles of marine area use and pollution damage
compensation; (d) precautionary principles; (e) public participation; and (f) sustainable
financing mechanisms for environmental management (e.g., market-based instruments).

Chapter 4 presents an action plan and a schedule for achieving the general objective.
The actions cover: (a) establishment of an 1CM system; (b) development of ICM-oriented
lezislation and regulations; (¢) development of scientifically sound marine functional
zonation scheme, (d) application of ICM system for marine pollution, prevention and
mitigation, protection of endangered species, and preservation of scenic spots; ()
development of an action plan for environmental protection and contingency planning in
the West Harbor; (f) strengthening ICM capability; (g) establishment of an integrated
marine environmental monitoring, surveillance and evaluation system; (h) strengthening
marine environmental public awareness; (i) promotion of training and education for human
resource development and uses; ()) development of stable and reliable financing
mechanisms for environmental management; and (k) establishment of an integrated
information system for [CM and coastal users,

Chapter 5 introduces various arrangements required for the implementation,
monitoring and evaluation of the strategic management plan, which includes the
implementors, monitoring and review procedures, evaluation criteria, and the public
opinion poll.

Finally, Chapter 6 covers the budgetary requirements for implementation. The total
budget for the ninth five-year plan is estimated at 59.34 5 million RMB (about US$ 7.237
million).
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CHAPTER 1

ENVIRONMENTAL STATUS AND
MANAGEMENT ISSUES

Environmental Status

arine Pollution. Since the

1980s, Xiamen  coastal

waters experienced
changes in various areas, but in general, the
water quality remained under Class 1 of the
National Seawater Quality Standard. In
some areas, however, this is not the case.
Based on the analysis of chemical oxygen
demand (COD), fecal coliform count, total
inorganic nitrogen, inorganic phosphorus,
oil in seawater, and sulfide and organic
matters in sediment, the environment of
Maluan Bay showed that it is seriously
polluted. The concentrations of other
parameters, except for oil and mmorganic
nitrogen, have exceeded Class IV standard.
On the other hand, the environmental
quality of Tong’an Bay is good and meets
Class I standard, except for COD and total
nitrogen contents which are below par. The
concentration of fecal coliform m Tong’an
Bay water 15 much lower compared to other
areas and 1s surtable for shellfish culture safe
for human consumption.

have

Ecosystem Health and Threats. Xiamen
has several types of marine ecosystems, such
as inmer bay, estuary, and islands. Xiamen’s
marine primary productivity 1s high.
Chlorophyll-a averages at 2.5 mg/ m” over
time. Primary productivity averages at 167

mg-c/(m°-d). More than 1,300 marine
species are recorded in Xiamen coastal
waters. With intensified human activities,
Xiamen coastal waters have become a
complex mix of natural and artificial
ecosystems with increased sensitivity and
vulnerability.

Major ecosystem changes in Xiamen
coastal waters are the following:

1. Habitat Alferation and Degradation -
The causeways of Gao-ji, Maluan, Yuan
Dang and Dongyu have reduced the

rater surface of the West Harbor by
about 40 percent. The lower tidal flat
has been reduced to 30 km® which led
to dislocation of marine habitats such
as spawning, nursery, and feeding
grounds as well as migration routes. The
sediments off Liuwudian in Tong’an Bay
changed from coarse to muddy type due
to unregulated coastal reclamation.
Consequently, the lancelet (Branchios-
torma belchery), a protected fish species
that used to inhabit the sandy bottom,
disappeared from this area. Reclamation
activities ave still going on and the habitats
are further being altered.

Deterioration of Scawaler and Sediment
Quality - The cumulative effects of marine
pollution have degraded seawater and
secdiment quality in Maluan Bay and north
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of West Harbor. These resulted in
reduced scafood production, and
adversely affected human and ecosystem
health. Biomass have decreased or have
been depleted of sensitive species, but
pollution-resistant
ones have increased.
Thus, the change in
species composi-
tion, especially
phytoplankton
contributed to red
tide occurrences.

3. Endangered Species-
Onece wadely dastri-
buted in XNiamen
Island, Tong’an,
and Dongyu Island,
mangroves can be
found only in few
areas m Haicang and Dongyu Island.
Egrets, the mascot of Xiamen, once were
quite common in the West Harbor,
particularly in Yuan Dang Lake, all
disappeared due to pollution. Recently,
the egrets have returned as a result of a
comprehensive pollution conlrol and
improved environmental quality
progrant The lancelet 1s an endangered
species in Xiamen. It used to be an
umportant fishery resource . Its past annual

Branchiostoma belchers or lancelet (inszt) in iis
intertidal xone fabitaf (sandy beach).

Mamen s mangrove Joresis are fownd only in
Haicang and Dongyu fslarmd

production off Livwucianin Tong’an County
reached Z80 tons. However, this fishing
ground had disappeared. In addition, the
Chinese White Dolphin (Sousa chinernsis)
which were frequently observed in Xiamen
coastal waters during
the 1960s can rarely
be found nowadays

The main causes of
ecosystem changes in
Xiamen coastal waters
are:

1. Construction of
Causeways and
Reclamation - The
Gao-j1 causeway
greatly reduced the
water exchange
between its east and
west sides. The reclamation of Xinglin
Bay, Maluan Bay, and Yuan Dang Lake
reduced tidal water influx by about 110
million m” per tidal period. In addition,
the ongoing and planned coastal
cngineering may cause major loss of
beaches and shallow water areas by 6.5
km” and further reduce the mflux by
about 15-20 million m” per tidal period.
Over forty years, Tong’an Bay has been
reclaimed to about 30 km®™. All these
factors have induced changes in the
hydrodynamic rezime by reduction of
tidal influx, and isolation of the inner
bay from the offshore waters,
Consequently, the pattern of flushing,
siltation and erosion in coastal zones of
Xiamen have weakened the capacity for
pollutant dilution and diffusion. Habitat
conditions changed and altered the
structure and function of marine
ecosystems. Thus, the functional
integrity of Xiamen'’s coastal ecosystem
18 at risk.
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Soif Erosion - Apart from the influence of
the Jinlongjiang River runoff, the loss of
vezetation due to development activities
along the West Harbor led to soil erosion
and increased quantity of sand and
pollutants in coastal waters, Coastal
reclamation without cofferdam also put
large amounts of sand and mud inshore,
thus compounding the siltation in
navigation channels and water pollution.

dischargze continues to increase.
Unireated urban effluents and industrial
waste water are directly discharged into
coastal waters causing organic and
bacterial pollution.

Pell-mell aquaculture development in
tidal flats and shallow waters changed
the ecosystem conditions of the culture
areas and also caused marine pollution.

Coastad reclfamation withow! cofferdam,

3.

Overfishing - Although laws and
regulations on fishery resources
protection came into effect years ago,
they have not been effectively enforced.
Unregulated fishing is common in
Xiamen waters, especially the use of
illegal fishing gears and methods that
cause serious damages to living aquatic
resources,

Urban Effluents - At present, only the
Yuan Dang Sewage Treatment Plant is
in operation. It handles 30 nmullion tons
of waste water per year which is clearly
not sufficient for the whole urban arca.
With rapid economic development and
population growth, waste water

en

6.

Pollution by oil spills and waste

discharges from ships.

Whste warler bedng discliared along constal witlervays
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7. Shoreline Erosion - In the north, east
and southeast of Xiamen Island, beaches
have been eroded and the shoreline have
receded. This was due to illegal
quarrying and unregulated construction
over the past ten years which altered the
geomorphic balance along these shores.

i

- Environmental Trends
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Targets of Socioeconomic
Development. The socioeconomic

development goal in Xiamen is to build “a
modern, international, scenic port city,”
with prosperous economy, advanced science
and education, effective legal system,
civilized society, a healthy environment and
high standard of living. Xiamen
Municipality is projected to have a
population of 1.35 million, a GDP of over
40 billion RMB and a port-handling
capacity of 35 million tons by the year 2000.
For the year 2010, the population is
projected to be at 1.7 million and the GDP
to 200 billion RMB. Industrial development

such as for machineries or equipment,
electronics, petrochemicals, energy,
metallurgy, and construction materials will
be crucial in the realization of the
development goal.

Environmental Change. Environmental
problems are exacerbated due to existing

backward and inadequate infrastructures
for urban development and environmental
facilities that cannot keep pace with the
economic development of the city. The
marine environment would suffer and
environmental problems could be serious.
Before the year 2000, most of the pollutants
are predicted to be discharged continuously
into the Maluan Bay and Yuan Dang Lake,
unless major measures will be taken. This
could aggravate water pollution in the
northern part of the West Harbor and Yuan
Dang Lake even if there were substantial
pollution mitigation in the past. The
environmental quality for the rest of the
West Harbor could also be reduced if the
waste water treatment plants at the Xiamen
Island and the Songyu-Haicang areas are
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not constructed and operated as planned.
Also, the environmental quality of Tong’an
Bay would be affected by coastal industries
and mariculture.

The ecological balance of Jiulongjiang
River Estuary and the Outer Harbor would
zradually deteriorate because of the
discharge of industrial waste water. On the
other hand, the Eastern Channel and the
seas around Dadeng Tsland would maintain
its healthy ecosystem if precautionary
measures will be taken.

Management Issues

Despite mitigating efforts toward marine
environmenltal protection in Xiamen,
cerfain management issues are significant
due to rapid sociocconomic development.
The marine environmental management
problems are as follows:

1. Muitiple Use Conflicts and Lack of a
Master Flan - Coastal natural resource
use and environmental protection have
been manazed thus far by individual line

agencies. There is no integrated
planning that addresses interactions
among the sectors. These agencies tend
to consider their sectoral interests first
rather than the overall benefits from an
integrated coastal development
management. Conflicts among sectors
often occur. These are difficult to handle
without new management approaches.

Coastal and marine use conflicts exist
among those engazed in port construction,
mariculture, land reclamation,
maintenance of scenic tourism resource,
and marine environmental protection.
This conflict is more heightened between
the mariculture and port comstruction
scctors on the issue of waste generation.

2. Single Secloral-Oriented Folfcy and Wealk
Coordination - There are 12 sectors from
the central, provincial, and local
governments engaged in coastal
management. They carry out their
respective functions without integrated
planning and coordimation which result
in fragmented policy-making and
sometimes coastal use contlicts.

Conificls Between martculture and port dewelopriest Le, snwicullare rafts encroaching indo navizationa channels

T
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Drawbacks in Rules and Regulations -
Although basic marine envirommental

legislation and some specific
management measures have been
developed, their integrity and

complementarity are inadequate. There
15 no legal framework that considers the
totality and interrelatedness within the
coastal environment, let alone detailed
provisions and technical instructions for
ICM. The existing laws and regulations
basically recognize the system of sector-
oriented legislation and management
without holistic concept and
consideration for the overall benefit
being derved from multiple coastal uses.
Thus, some laws and regulations need
to be modified and specified accordingly
in response to this need.

Moreover, the enforcement
mechanisms and procedures for coastal
environmental management are yet to
be established. These should include
regulations concerning the prevention
and control of pollution incidents by
ship which are not yet in order.
Generally, the laws and regulations for
ICM are still pending.

Weak Capability in Follution Frevention

and Mitigation - Facihities for pollution
prevention and mitigation are inadequate.
Sewage pipeline systemis incomplete. The
total volume of waste water in Xiamen
Municipality is estimated at 100 x 10" t/
a. In contrast, their treatment capacity is
about 35 x 10" t/a. Factories suffer from
mherent shortage of waste treatment
facilities that are poorly designed and
technologically outdated. Also, there is a
growing number of motor vehicles
resulting in increased atmospheric
pollution.

E..TI

The capability for prevention and
management of marine pollution from
port and ship is very low. At present, only
Dongdu Port is constructing pollution
conirol facilitics. However, these facilities
will soon become inadequate to meet the
requirements for pollution prevention and
mitigation due to rapid port expansion.
Other port arcas have no such facilities at
all. Preparedness and response systems are
urgently needed to tackle oil spill and the
spill of dangerous chemicals. In view of a
projected increase in port handling
capacity by 20 million tons per vear for
the next five years, the intensified sea
traffic in the West Harbor and inadequate
sea traffic control will increase the
probability of oil and dangerous chemical
spill. Thus, the establishment of a pollution
control contingency system is an urgent
task at present.

fnsufficient Funding for Integrated
Environmental Manggemen( - Shortage of
fund makes it difficult to achieve the
objectives of environmental protection.
According to statistics, the fund for
envirommental protection in Xiamen
Municipality has increased in recent years,
accounting for 0.8 percent of the GDF.
However, it 15 stll insufficient as 2.19
percent would be necessary for effective
pollution prevention and environmental
protection. Environmental funding is
primarily dependent on government
appropriation. With insufficient funding,
many important environmental projects
remain unimplemented.

Weak Environmenial Public Awareness
- At present, there 1s a tendency to place
marine environmental protection
behind marine development and
exploitation, This is partly due to low
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envirommental public awareness. In order
to sustain the socioeconomic development
of Xiamen Municipality, there is a need to
enhance envirommental education and
awareness, especially among the citizenry
of Xiamen.

Low Capability of Integrated Coastal
Management - Integrated coastal
managzement requires a combination of
consultative mechanism, various types of
expertise, competent personnel, effective
administration and conmunication, etc.,
which are all deficient in Xiamen.

Inadeguate Scientific Knowledge - For a
long time, the development and
manazement of the coastal zone in Xiamen
Municipality were hardly based on the
scientific understanding of the processes
in the coastal and marine systems. A
typical case was the construction of the
Yuan Dang and the Maluan causeways
which had considerable adverse effects on
the coastal ecosystem. These effects
included changes in hydrodynamics,
siltation of nearshore areas and navigation
channels, reduction of environmental
carrying capacity, and marine pollution.

In addition, there were few studies
concerning vital 1ssues on marine
pollution and management, such as
mnpacts  of  vehicular exhausts,
mariculture, port and ship pollution,
emergency management for oil spill and
chemical accidents, effects of sand and
pollutants transported from the
Jiulongjiang River to the channelization
and environmental quality of the West
Harbor, forecasting impacts of
socloeconomic development on the
environmental quality of the West Harbor
and other areas, as well as the long-term
variability of the marine ccosystem.

9. Lack of Sound Information System - Many

marine environmental studies and
investigation have been carried out by
scientific research institutions and
uniwversities. Marine monitoring,
survelllance, and environmental impact
assessments have been conducted by
marime management and environmental
protection agencies. Consequently,
considerable amount of marine
envirommental data have accumulated.
However, most of these are not
systematically collected over time. Thus,
these could not provide sufficient scientific
information useful for the integrated
coastal management of Xiamen.

There are three major problems.
First, the area under study is limited. In
the past, research activitics were mainly
directed to the West Harbor and the
Estuary. Few studies were done on
Tong’an Bay, the Outer Harbor, and the
Eastern Channel. With Xiamen’s socio-
economic expansion-—urban activitics,
the production and continuous
migration of people toward the eastern,
northern, and southeastern parts of
Xiamen Island and Tong’an County—
coastal environmental conditions in
these areas need urgent assessment.

Second, there is no thorough study
on pollution sources except for the West
Harbor where land-based sources of
pollution were investigated in 1989,
However, the study has not been
updated on recent changes associated
with Xiamen’s rapid socioeconomic
development. Information on sea-based
pollution sources is deficient including
pollutants entering the coastal waters
through the atmosphere and urban
storm runoff.
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Third, information management 1s
poor. Sets of information are scattered
without being shared among various
research institutions and government
departments. This makes systematic use
of information and data difficult. In
addition, information service system for
decision-making in environmental
emergency response 1s lacking,

Qutdated Coastal Managgement Concept
- The coastal zone 1s a geographical
continuum between land and sea with
multiple features. Thus, one component
(be 1t terrestrial or marine) cannot be
taken in 1solation with the other
components when considering coastal
resource utilization and development.
Otherwise, multiple coastal use conflicts
can be particularly serious. Therefore,
coastal management must change from
the traditional mode of strictly sectoral
resource exploitation and environ-
mental protection into a new and
integrated management approach for
both policy and strategy. The present
management and administrative modes
by sectors on the coastal zone are
actually simple extension of land use
experience. Such types of management
will certainly result in the development
and exploitation of marine resources by
sectoral mterests. This will hamper the
optimal utilization of various marine
resources on a sustained level. Integrated
planning and development by various
sectors should be conducted in the light
of interactions and interdependence of
coastal resources Thus, new management
concepts and strategies must be adopted
to combat these short-term and single-
sectoral perspectives for the rational and
sustainable development of coastal
resources among relevant sectors and
stakeholders without compromsing the

functional integrity of coastal and marine

ecosystems.
11. Transboundary Froblems - Environmental
pollution occurring beyond Xiamen'’s
jurisdiction would also have significant
effects on Xiamen’s marine environmental
quality. For example, the waters under the
jurisdiction of Xiamen Municipality
receive pollutants from Jiulongjiang River
and adjacent regions which have adverse
effects on the marine environmental
quality of Xiamen.

Advantages and Opportunities

Xiamen has many advantages in
adopting the integrated coastal management
(ICM) for the prevention and mitigation of
marine pollution. Government leaders at
various levels are paying increased attention
to coastal development, resource
conservation and management, thus
creating a faverable policy-making climate
for ICM. Xiamen has local legislative rights
as empowered by the National People’s
Congress, an advantage to undertake marine
management initiatives. With steady
economic growth as a Special Economic
Zone since the 1980s, Xiamen’s poverty
level has reduced, people’s living standards
enhanced as well as increased the demand
for the protection of resource base and
ecosystem health. The strong scientific
marine research capability in Xiamen can
be tapped for improving
management. Such efforts resulted in some
measures of success in environmental
protection and in addressing marine
pollution, These efforts clearly demonstrate
that despite the 1ssues and problems
mentioned earlier, Xiamen possesses the
requisites and capability to rationally use
and protect its coastal and marine areas.

marine
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CHAPTER 2

OBJECTIVES OF THE PLAN

b G'erieralf Objeéiive:f i

y the beginning of the 21st

century, Xiamen will become

a socialist, modern, international,
scenic port city. It will have an industrial-
based economy with per capita GDP
equivalent to that of medium-income
countries in the world and a high living
standard.

For this purpose, its economy must go
hand in hand with improving and/or
maintaining public welfare and ecosystem
health within the context of sustainable
development. Thus, this Plan has the overall
objective of implementing a series of action
plans for the prevention and mitigation of
marine pollution through:

a) establishing and strengthening the
ICM system;

b) maintaining the harmony between
marine environmental protection
and socioeconomic growth to
achieve sustainable development of
coastal resources; and

c) making the coastal areas productive,
clean and safe.

Objectives for the Ninth Five-Year
Plan Period:

Strengthen ICM and its operational
mechanisms.

Establish comprehensive laws and
regulations for the prevention and
mitigation of marine pollution.

Formulate and implement a scientifically
sound marine functional zonation scheme.

Establish a system of marine
environmental monitoring, surveillance,
and emergency preparedness and
resporse.

Build up an imnitial financial support and
management system for ICM and
environmental protection.

Strengthen staff training and exchange.

Dredge silted navigation channels,
improve sea traffic control and ensure
maritime transportation safety.

Prevent the worsening of marine
pollution by focusing on water quality
in Yuan Dang Lake and Maluan Bay to
meet Class III standards; and the West
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Harbor to meet Class II standards. At the
same time, maintain good environmental
quality of other sea areca.

Objectives for the Year 2010:

Strengthen the comprehensive laws and
regulations for marine pollution
prevention,

Refine marine functional zonation
scheme and local discharge standards.

Establish a broader-based monitoring,
surveillance and information system to
cover adjacent regions including
networking and imitiating international
exchange on marine pollution prevention
and management within the Fast Asian
region.

Further strengthen environmental
emergency preparedness and response
system.

Consolidate sustainable financing
mechanisims for marive environmental
protection.

Exercise control over land- and sea-
based pollutants to ensure healthy
marine ecosystems and sustainable uses
of marine resources.

Specific Objectives

To attain the above objectives of the Plan,
the government agencies concerned with
marine environment must conscientiously
enforce the relevant laws, regulations, policies,
and guidelines of the State; implement
pertinent international conventions; and
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participate in major decision-making on
society, economy, urban infrastructure
development and envirommental protection by
the local government.

Establishment of an ICM Mechanism for
Xiamen Municipality. It has been recognized
that Xiamen’s coastal zone management
system 15 characteristically multi-functional
and single sector-oriented. To address these
multi-faceted issues facing Xiamen’s coastal
zone, there 1s a strong need to establish an ICM
mechanism for Xiamen Municipality. Such a
mechamsim should be headed by one of the
municipal government leaders. It should have
an office which will serve as an operational
arm to gquude and coordinate the development,
management, and protection of coastal
resources as well as the prevention and
management of marine pollution. In addition,
it is necessary to establish a supervisory body
to oversee the work of such an ICM
mechanism.

Establishment of a Set of Comprehensive
Local Regulations. Laws are not only the
wstruments for regulating social relations
and guiding human behavior. They are also
essential  for the prevention and
management of marine pollution.
Ultimately, Xiamen Municipality must
exercise its rights to strengthen legislation
on marine environmental protection, within
the national legal framework. By the year
2000, the formulation of four or five special
regulations on ICM and marine environ-
mental protection will be brought on the
legislative agenda of Xiamen Municipality.
This will serve as the legal ground for the
management of the sea. It is anticipated that
by 2010, regulations for ICM and marine
environmental protection shall be fully
developed and ICM practices codified.



Strengthening Integrated Management
Capability in the Control and Mitigation
of Pollution Sources. Xiamen has different
pollution sources which need integrated and
systematic management measures to control
such sources and prevent pollution. Thus,
by the year 2000, a system for maritime
emergency preparedness and response
consisting of organizational mechanisms,
regulations and rules, rapid response team
and required facilities shall be established.
Within ten years, the systems will be
modermzed.

Maintenance of Marine Environmental
Quality, This should be the goal for marine
pollution prevention and management plan.
The specific objectives are the following:

1. To exercise total quantity control over
pollutant discharges from point sources,
reduce non-point source pollution, and
keep the discharge levels of conta-
minants within the environmental
capacity of the receiving waters;

To improve urban sewer network by the
year 2000 by constructing and
expanding four waste water treatment
plants. Additional two to three waste
water treatment plants will be built by
the year 2010, to strengthen waste
water recycling with the goal of totally
eliminating direct discharge of
unircated waste water into the sea;

L~}

To develop and protect the shoreline
based on scientific principles; complete
the northeast coastal protection works
to prevent further erosion; strengthen
the protection and management of
sandy beach in the southeast; and
promote tourism development that will
strike a balance between sandy beach
protection and utihzation; and

(]|
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4, To slow down the rate of coastal
reclamation, especially in the West
Harbor; elinunate unsound practices of
reclamation; protect the forest; and
promote the rational use of mudflats and
wetlands, to keep the water surface area
during thgh and low tides at 52 km” and
30 km", respectively, by vear 2010, in
order to maintain tidal flushing
capability to improve the water quality
to meet Class II seawater standards.
Water quality of other sea areas should
also meet the prescribed environmental
requirements.

Establishment of a Sustainable Financing
Mechanism. This mechanism would be an
economic pillar for marine environmental
protection and integrated management, as
well as an nmportant component of the Flan,
By the year 2000, a fund for marine
environmental protection and integrated
management in Xiamen Municipality should
be established, Financial input in
environmental protection should reach at Ieast
one percent of the GDF. In coastal engineering
and industrial projects, investment for the
environment should account for elzht percent
of their total inputs. By the year 2010, a
sustainable financing mechanism shall be
established with active participahion from all
sectors. This system should be in conformity
with the level of socioeconomic growth that
will be achieved during that time.

Establishment of a Modern System for
Marine Environmen!t Moniioring,
Surveillance, Evaluation and Information
Management, By the year 2000, the marine
pollution monitoring center and network
for surveillance and information shall be
improved and modernized with links to the
regional networks on marine pollution
monitoring and information management
throughout the East Asian Seas.
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In 2010, the routine and ad hoc
moenitoring, surveillance and evaluation of
marine environment, including pollution
accidents within Xiamen shall be
streamlined as marine pollution monitoring
and surveillance in Xiamen and its adjacent
sea areas will be integrated over a 10-year
period.

Enhance FPublic Awareness and
Participation. Public participation
symbolizes a conscientious behavior for
environmental protection and a
fundamental change in perception, Public
participation should be multi-sectoral and
mtegrated at several institutional and
adnunistrative levels. There should be at
least one training activity every year for the
leacders and above the county level positions,
and for the managers of various enterprises.
By the year 2000, there will be study groups
on environmental protection in all the

middle schools and 50 percent of the
elementary schools, as well as classes on
environmental awareness for kindergartens.
Mass media shall carry out well-designed
environmental education and publicity
activities. Also, public awareness drive
should be conducted throughout the year.

Strengthening the Management of the
West Harbor to Protect and Improve its
Environmental Quality. The West Harbor
is an important marine area undergoing
socioecconomic development in Xiamen.
The West Harbor has the worst water
pollution problem in Xiamen. Thus, if
becomes a priority area in the
municipality for marine pollution
prevention and management. It 1s also
urgent that marine management in
Xiamen focuses on strengthening
management and improving the
environmental quality of the West Harbor,

lG
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CHAPTER 3

MA&NAGEMENT POLICIES
AND STRATEGIES

Integrated Management Strategies
for Coastal Planning and
Marine Pollution Control

[ ntegrated  Coastal  Planning
Strategy for the Prevention and
L Management of Marine Pollution.
Marine pollution prevention and management
must tackle the causes and consequences or
impacts of pollutants. The coastal zone is an
ecological transitional belt between the land
and the sea with distinct sensitivity and
vulnerability to human activities and
interventions, making it a critical area for
marine pollution prevention and
management. Therefore, it 1s necessary to
distill experience and lessons learned from
both local and international efforts and
initiatives in coastal planning to effect the
sustainable and efficient uses of resources as
well as the prevention and mitigation of
marine pollution.

Integrated Management Strategy for the
Prevention and Management of Marine
Pollution. Causes of marine pollution are
manifold. As such, prevention and
management of marine pollution can be
effectively handled through ICM coupled with
the establishment of a functional zonation
scheme.
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Strategy of Resource Assessment
and Environmental Accounting

Resource assessment and environmental
accounting are prerequisite to resource
capitalization. Valuation of marine resources
and environmental accounting contribute to
capitalization of marine environmental
management capacity, as well as provide
important basis for decision-making in
resource development. These form part of the
important strategies for marine pollution
prevention and management.

Marine Use Fees and Pollution
- Damage Compensation

The institution of marine use licensing
system and the use fee system provide
important means for the rational use of the
country’s marine territory thereby changing
the status of unlimited access and unregulated
development of marine areas.

Under the general urban planning and
marine functional zonation of Xiamen
Municipality, the marine management
sector should make such arrangements for
the paid uses of the sea areas in accordance
with the Inferim Regulations Concerning



Eh'ate,.jlr: }!-'II'.I-IF,'E:IHI‘-IH Plﬂil [nr Marine l'u”nh'.on Prevention and .\ft.:n.n.-l.gﬁ,-nujut i Miamen

Management of Uses of State Marine Areas,
jointly promulgated by the Ministry of Finance
and the State Oceanic Administration (SOA)
on 31 May 1993 which expedited the
implementation of licensing and use fee
systems for marine uses.

Marine Pollution Damage Compensation.
The system of marine pollution damage
compensation is an important cconomic
mstrument for marme pollution prevention and
management. A policy on local envirormental
and ecosystem damage compensation should be
formulated and implemented at an early date,
Environmental and ecosystem damage
compensation fees shouldbe levied in accordance
with the principles of “polluters pay” or the
“developers do environmental protection,” the
“resource destroyers do the restoration,” and
the “beneficiaries shave the compensation.”

The pollutant emission fees should be
maintained. The criteria for these fees
should be refined. The standards for
pollutant discharge fee should be higher
than the cost of pollution control and
mitigation, depending on the area, time and
rate of discharge.

Implementation of
Frecautionary Principles

The level of marine pollution and its
impacts have a temporal dimension. Clean
up or treatment of pollutant, especially
during a spill is often costly. Follutant
impacts accumulate over time before any
significant damages can be discerned. In
certain cases, mterventions can be made, but
not always, given the nature of many
pollutants and their synergetic effects on the
ecosystems and the environment which are
not too well known. Some adverse impacts
may be irreversible. Therefore, the
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protection of marine environment and
ecosystems and the control of marine pollution
must be guided by the precautionary principle
which emphasizes prevention first in
combination with mitigation.

Principle of Public Participation

Public participation makes coastal zone
planning more rational, management more
effective, supervision more reliable, and
investment more diversified. Conscientious
public participation in the process of marine
pollution prevention and management is an
important indication for successful
management,

The Establishment of a Sustainable
Financing Mechanism

The establishment of a sustainable
financing mechanism for marine
environmental protection and management
is not only a response to a possible funding
shortage, but also an effective way of
allocating funds. Thus, for Xiamen, it is
imperative to have an early adaptation to
market economy, apply appropriate
economic instruments, create new funding
mechanisms and diversify funding sources
for environmental protection and
management, with a view to establishing a
sustainable financing mechanism.

At present, it is necessary to change the
single scctor-oriented pattern of the
government in operating environmental
protection facilities and enterprises.
Regulations and policies should be adopted
to encourage enterprises, cooperatives,
individuals, and stockholders to build,
establish, and operate environmental
industries, such as waste treatment facilities
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for both effluent and solids, environmental
engineering designs, facilities, materials,
including information and consultative
services that maintain a good balance
between envirecnmental inputs and outputs.

There is a need to establish a foundahion
for environmental protection, construction
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and management, using various channels
within and outside the country for fund-
raising. Efforts should be made to seck
financial support from governments and
international funding agencies, including
securing long-term and favorable
environmental loans and increasing the
ammount of international envirormental grants.
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CHAPTER 4

STRATEGIC ACTION PLAN
GND SCHEDULE

o achieve the objectives stated

in  Chapter

accordance with the policies and
strategies outlined in Chapter 3, the strategic
management actions and schedule of
implementation are described in the
following sections.

and 1n

Establishment of an Integrated

Steering Group for Integrated Coastal
Management in Xiamen Municipality, A
high-level coordinating and steering group
for ICM will be established with the Mavor
or the Executive Deputy Mavor of Xiamen
Municipality as chairperson, and several
other deputy mavors as vice-chairs. Under
this group, an office will be set up to handle
routine activities in the planning,
development, construction, and manage-
ment of the coastal zone of Xiamen
Municipality as well as the organization and
coordination of various concerned sectors
that administer and manage the sea as
mandated by The specific
responsibilities of the Steering Group are the
following:

law.

1. Review the medium- and long-term

plans on coastal development,
infrastructure development, and
protection;

=
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Review coastal functional zonation
scheme;

Coordinate the formulation of local
regulations, rules and standards
concerning ICM;

Organize and coordinate various
concerned sectors in dischargmmg theiwr
respective  mandates
enforcement relating to ICM:

and law

Decide on the major issues pertaining
to coastal development, infrastructure,
and management; and

Undertake other tasks assigned by the
leaders at the higher level.

Office of the Steering Group for
Integrated Coastal Management in Xiamen
Municipality. The Office is responsible for
the routine activities of the Steering Group.
It 1s the functional sector of the municipal
government which manages the overall
coastal affairs and coordinates with the
General Administration Office. The specific
responsibilities of the Office are as follows:

1. Develop medium-~ and long-term plans
on coastal development, infrastructure,
and protection for Xiamen Municipality;

2. Develop coastal functional zonation;
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3. Organize and coordinate the
formulation of local regulations, rules,
and guidelines concerning ICM;

4, Supervise and coordinate various
management sectors to conduct
administration and strict enforcement
of laws in accordance with their
respective legal mandates;

5. Organize coastal monitoring,

surveillance, information management

and the review of coastal development
projects;

6. Endorse coastal development project
proposals;

7. Orgamze public awareness activities for
ICM;

&. Provide guidance on ICM to counties
and districts under the jurisdiction of the
Xiamen Municipality; and

9. Execute other tasks assigned by the
Steering Group.

Three divisions would be set up in the
Office of the Steering Group for Integrated
Management in Xiamen
Municipality to take care of the general
administration, coastal and marine affairs,
and legal coordination.

Coastal

The Consultative Committee for
Integrated Coastal Management. This
committee 1s mainly composed of experts
who operate during regular sessions. Its
responsibility is to provide advice aswell as
scientific and technological services for
decision-making.

At present, the Executive Committee of
the Xiamen Demonstration Project (XDP) is

a provisional mechanism for the execution
of the demonstration project on behalf of
the Xiamen Municipal Government, It is
responsible for the approval, imple-
mentation, and monitoring of ICM activities
and coordination among the different
sectors involved in the project. Its effective
operation will serve as a demonstration and
model for the establishment and operation
of integrated coastal planning and
management by the municipal government.
Such a new government mechanism should
be established as soon as possible in order
to take charge of demonstration project
activities and ensure their continuity.

Strengthening Legislation for
Integrated Coastal Management

The guiding concept to strengthen
legislation for ICM 1s that coastal zone must
be considered as an ecosystem and a
resource system and that legislation must
embody the principle that development and
the use of coastal resources should go hand
in hand with environmental protection.

Legislation for Xiamen coastal zone
should be based on actial coastal issues and
the development of appropriate measures
for integrated management of resource uses
and protection including enforcement that
complements the national laws, Table 4.1
shows the essential elements for
environmental legislation of Xiamen coastal
zotle.

The legislative elements listed in Table
4.1 should be formulated between year
2000 and 2010, incorporating the results
from the subproject studies. This should be
put on the legislative agenda for Xiamen
Municipality.
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has put China’s marine functional
zonation as the basis for
undertaking ICM. Therefore, it 1s

Elements [ Procedures
— 1 e = very urgent and necessary to
1. Integrated coastal , Respective functions amang ssablish the wmarine Smctional
management machanism coastal management-refated weties-axil iteasats 3 Sits
andits mandates sectors, and procedures for o & L be
coordination. general urban plan asthe basis for
2. Coastal environmental - Procedures for monitoring, various management sectors in
management and meathods sugewisinn and fnﬂpeﬂtiﬂn their p];:j_nning and SleS}'.'JTEHI
pertaining to the coastal zemahon to fully optimize benefits
- - e envirenment, = frotn i
3. Marine functional zonation Procedures for investigation Tt £
and discharge standards and penalization against
e ’ coastal pollution incidents, Based on management
4. Coastal resources Procedures for public priorthies in Xiamen, marine
Wlalipt el 50 T | monitoringand participation. g, tional zonation should start
5. Marine nature reserves | Monitoring procedures for I —
integrated coastal t the west and move to the
management. east, The zonation in the west
6. Legal responsibilities - = should be completed in the first

The formulation of the regulations listed
in Table 4.2 will be completed by the vear
2000 and brought into voting and resolution
procecures by the Xiamen Municipal People’s

quarter of 1996. Upon review
and refinement, it should be

formally anmounced for implementation in the
third quarter of 1296 by the Municipal
Govermmment. The functional zonation for the
whole Xiamen seas should be completed

Congress or Government into local laws and  within 1996,

regulations.
Table 4.2, Title of Regulations and their Objectives for Xiamen
Scientifically Sound —
Marine Functional Lt - Uhecie
Zonation Scheme 1. Regulations for integrated Establish integrated
coastal managemant management mechanism and
The Xiamen Demons- T FeiEloE G T R 5 operational procedures,
tmation Sive CXDS) hus Atvarse . Regulations for the use o Es!ahilsf_'l S}'BTE!TIE'f{Jr licensing
ke 1 £ Sea area and routing in marine araas
marine IL‘S.GI.II LL:\ and a andmelrcperatinnal
complex marine environment. procadures,
Yet, there 1s lack of integrated 3. Regulations forwaste Define the responsibilities and
planning for marine resource dumping at the sea means of ""'Btm dumping
e it I management,
dev L.leI‘tlLr.ltr and cxplqtahon, X T eaHitions locind tasen —
and ﬂ-ff'.‘.‘-(.‘-ﬂ‘v ¢ me ChHIUSIH to Fﬂ”m,&n managamanl
address coastal use conflicts, and - :
overcrowded coastal areas. 5 Regulations for seawater Define the seawater standards
Guality management and managemeant methods.
Agenda 21 for China, as 6. Management niles for nature Define the management
3 : reserves method for nature reserves.
approved by the State Couneil,

[
=1
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. *i&pphcahcn af ICM System for the
Pre vention ﬂﬂd]‘h’[mga‘tmn of
Marine Poﬂuﬁon Protection of
Endhﬁgerﬂd Species and

Preservation of Scenic Spots

Application of ICM System for Marine

Pollution Prevention and Mitigation. Many
factors cause marine pollution. The most
important measure for marine pollution
prevention and mitigation should aim at the
minimization of the amount of pollutants
entering the sca through integrated
management approaches taking into
consideration administrative,
ECONOMIC Mmeans.

legal, and

To this purpose, the following plans are
formulated:

1. Total Discharge Quantity Control

a) Strengthen studies on environmental
capacity and refine water quality
control planning for various sea
areas, develop operational seawater
quality standards for Xiamen; and
determine the level of reduction for
land-based pollutants in the sea and
the optimal distribution of quotas for
permissible level of pollutant
discharges for various sea areas.

b) Control the waste water discharges in

different areas within

environmental capacity. For industrial
waste discharges, strengthen permit
system for discharges. Enterprises
with level of discharges above
standards should be given deadline to
make remedial actions. Direct
discharge of industrial waste water
without treatment should be banned

sea

i

within the next five-year period.
Land-based pollutant discharges
should be managed based on the set
target for the level of discharees.
c) Control the direct discharge of waste
water into the sea from nonpoint
sources in the eastern scenic tourist
area by developing and executing a
workable plan to tackle bacterial
pollution problems due to high fecal
coliform level in the Eastern Channel
before the end of 1997.
d) Employ economic instruments for
marine pollution control in the next
five years, Establish and execute an
incentive and penalty system for
environmental protection. Effect
policies in favor of “clean
production.” Strictly penalize
unlawful waste discharges or
discharges exceeding standards,
[mcrease discharge fees above the
cost level for treatment,

Fractical and implementable manage-
ment plan for ship-sourced pollution

a) Establish in one to two years an
environmental emergency manage-
ment system and a rapid prepared-
ness and response team for pollution
accident prevention and treatment,

b) Strengthen law enforcement to ensure

prevention and nutigation of pellution

from ship sources and in ports.

(c) Inspection and management of oil

jetties, land- and sea-based oil tanks,

and especially the storage area of
dangerous goods should be
strengthened.
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3. Management of solid waste dumping in
the sea

a) Carry out regular surveillance and
monitoring on the designated
dumping sites (once every two to
three years).

b) Encourage the use of pumping and
filling methods for coastal
reclamation.

Application of ICM System for the
Protection of Marine Ecosystems, Including
Habitats and Endangered Species, and
Preservation of Scenic Spots. Develop step-
wise marine nature reserves for marine
ecosystem to protect endemic and
endangered species. To this end, carry out
scientific planning and management, and
integrate them into the social development
program of Xiamen Municipality.

1. Strengthen the management of lancelet
(Branchiostoma belcheri) nature
reserves. The Xiamen Municipal
Government 1ssued the Regulation
Concerning Nature Reserve for
Branchiostoma belcheri and established
the reserves at the sea areas around
Huangcu, Dadeng, and Eyuyu Island.

a) Strengthen their management
mechanisms, research and
monitoring, and the development of
infrastructure.

b) Preparations should be made for
establishing biodiversity reserves in
the eastern shores to protect both the
species and ecosystems as well as
coastal scenic spots facing the
Xiaojinmen Island at the other side
of the water channel.

29

2. The egret nature reserves at Dayu and

Jiyu Islands have been approved as
nature reserves at the provincial level.
The Management Measures for Dayu
Island’s Egref Nature Reserve of Xiamen
Municipality was adopted by the
Municipal People’s Congress and took
effect in November 1995. The
department concerned should come up
with the appropriate management
mechanisms, personnel requirement,
and budget.

Develop nature reserves for the Chinese
White Dolphin (Sousa chinensis) by
1998.

a) Conduct joint study sessions among
relevant research institutions and
the Tatwan University on the species
off Xiamen-Jinmen Islands.

b) A preliminary nature reserve survey
had been conducted in 1996 to
better understand the distribution
and habits of the species including
environmental requirements for the
reserve.

Conduct a feasibility study on the
Dongyu mangrove nature reserve in
1996 or 1997 and complete the
preparation, application, and approval
process.

Develop and implement integrated
management laws and administrative
regulations, specifically as follows:

a) Protect valuable coastal scenic spots,
sandy beaches and cultural sites.

b) Designate as appropriate, these sites
for tourism purposes.



Et:ﬂLrn_:'i:-.:' Managemuonlt F'|'.||. [or Marine .I'j':r].il.u.tir_ru Frevenlion and \1.,|,,,g’..”“.”| i Xiamen

Development of an Action Plan
for Environmental Protection and
Contingency Preparedness and
Response in the West Harbor

As defined in the urban development
program, Xiamen Municipality is oriented
towards “a modernized, international,
scenic port city,” following a pattern of
centers and satellites built around the West
Harbor. This means that the West Harbor
serves as the lifeline of Xiamen Municipality.
Its environment and resources provide the
basis for its sociceconomic development.
With rapid urbanization, the West Harbor
will experience increased environmental
stress, There is a potential for marine
pollution accidents since it is a major port
area. Therefore, it 1s urgent to develop action
plans for both environmental protection and
emergency preparedness and response,

Action Plan for Environmental
Protection 1in the West Harbor

1. The following approaches should be
adopted:

Address the causes and impacts of
the problems affecting West Harbor.

a)

b) Emphasis should be placed on
preventing and shifting reclamation
activities eastward including

dredging the West Harbor,

Integration and coordination in
management.

d) Strengthen supervision, focused
control, and protection of critical
areas.

a0

2

1

The

following work will be

accomplished during the next five years
(1996-2000):

a)

b)

c)

d)

e)

Construct secondary waste water
treatment plants in Yuan Dang;
secondary treatment capacity of 0.1
x 10" t/d in Caikeng; 0.06 x 10° t/
d in Xinglin; 0.045 x 10° t/d in
Jimei; and 0.08-0.32 x 10" t/d in
Haicang,

Link up sewer systems in the
development zones in Haicang,
Xinglin and Jimei, with the sewer
systems in the Xiamen Municipality,
in order to centralize effluent
treatment before deep water
discharge.

Open up Maluan causeway to
enhance and improve water
exchange through tidal influx in the
West Harbor, reduce port siltation,
and increase the regenerating
capacity of the coastal waters,

Continue the Yuan Dang Lake
Treatment Project.

Initiate study and testing of waste
water recycling in the Xiamen
Municipality, extend the uses of
waste water resources, and explore
avenues for recycling industrial and
municipal effluents. For this
purpose, scientific environmental
research projects shall be
formulated, validated, and
implemented by the year 2000;
encourage separation, recovery, and
utilization of useful materials from
waste; apply and ‘develop
environmentally sound techniques



and products; speed up elimination
of high cost production inputs in
accordance with the national policy
to promote “green products.”
f) In the West Harbor, develop
maritime port and control
mariculture based on marine
functional zonation.
Plan for

Action Contingency

Preparedness and Response

The West Harbor should be the focus of
this action plan. A command unit for
marine pellution emergeney response
should have been established by 1996.
This unit should consist of the Office of
the Steering Group for Integrated
Coastal Management, Marithme Safety
Supenntendency, Port Bureau, Public
Safety Bureau (including Fire Brigade
and Traffic Police), Environmental
Protection Agency, Safety Committee,
Office of Sea Defense, Office of Port
Committee, Office of Urban
Management and the Marine
Management Regional Office of Xiamen.
It should be directly headed by one of
the mayors. Its office should be hosted
by the Maritime Safety Superintendency
with the responsibility for routine
operations,

Install advanced emergency response
facilities for the Dongdu Port, oil tanks
and jetties for Botan, Luyong, Mingda
comparues, raw material jetties for a gas
company and Liheng Chemical Plant,
and o1l jetties to be constructed at
Haicang. Emergency planning and
response rules should be developed.
These facilities should be registered with
the Office for Emergency Command

31

3)

4)

5)
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Unit, and their uses should be directed
by the unit during an incident.

The Command Unit should keep abreast
of potential pellution accident sources
surrounding the West Harbor and come
up with response measures.

By 1996, scientific research institutions
and management sectors should have
been organized to survey and analyze
environmental  conditions
meteorology, hydrology, ecolozy, and
mariculture status of the western waters
to grasp key protection targets and
establish a list of protection facilities.

11

Potential accident-prone areas and
sources will be identified and emergency
planning will be developed accordingly.

Communication facilities and
emergency response will be improved.
The roving superintendency will also be
strengthened. Regular and ad hoc
inspections of the potential accident
source will be carried out. Emergency
response support network among
provinces and cities will be developed.

Strengthening ICM Capability

Strengthening Cooperation among the

Sectors on Environmental Protection,

Manne Development and Management,
and Enhancing the Overall Capability in

Marine

Pollution Prevention and

Management

Strengthen relationship, cooperation,
and exchange among concerned
agencies for environmental protection
development and
management. Under the leadership of

and marine
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the Steering Group for Integrated
Coastal Management, regular and ad
hoc inter-agency meetings will be held,
enforcement activities will be
coordinated, and integrated
enforcement teams will be established
on the basis of each agency’s mandates.

Improve and consolidate environmental

protection sectors and strengthen their

management capability. At present, the
functional sectors of the government
concerning maritime affairs, resource
development and environmental
management are not well-structured,
poorly staffed, and inadequate to
undertake the difficult task of prevention,
supervision, and management, Fishery
agency, port superintendency and local
military forces in Xiamen also share
responstbilities in marine environmental
management, Therefore, the
environmental protection sectors should
set up environmental protection
mechanisms and provide adequate
manpower. They should undertake
environmental inspection, monitoring,
scientific research, and information
dissemination, The municipal marine
management division should likewise
remnforce its managerial capability.

modern environmental

Apply
management
environmental information management
15 an approach and a teol for marine
pollution prevention and management.
It necessary modern
information management techniques to
build up the network on marine
management, monitoring, and

surveillance, such asthe following plans:

methods.  Marne

15 to use

a) By 1997, an environmental
databank should be established,

b) Computer systems among
environmental protection and various
other government functional sectors
should be linked in a network.

c) Remote sensing and Geographic

Information Systems (GIS) should be

applied to assist management in

decision-making.

d) Managerial sectors should be

equipped with relevant technical

facilities.

e) A system of marine environmental

monitoring and surveillance ships

and buoys will be established by the

year 2000,

Improve staff qualifications. Marine
environmental protection
management depend heavily on science.
The key to capacity building for
pollution prevention and management
1s to strengthen staff qualifications in
resource and environmental manage-
ment. The staff concerned must
understand both technology and
management, and should be well-
qualified and responsible. The way to do
it 15 as follows:

and

a) Recruit people with the necessary
expertise i resource and environ-
mental management.

b) Provide the incumbent staff with

opportunities for training and

advanced studies, e.g., in law, policy
and modern management.

Study tours and exchanges should be
organized to expose them to advanced

technology and experience, locally and
abroad.
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d) Training of all managerial personnel
will be completed in five years,

Strengthening Enforcement. Marine
supervision brigade should be set up on the
sites for imtegrated enforcement of resource
and environmental management following
the establishment of an ICM system. To
strengthen it, the brigade with multiple
functions should be equipped with patrol
boats, effective surveillance systems and
maritime technical facilities.

In accordance with relevant laws and
regulations, the mtegrated marine brigade
should carry out law enforcement and
management of resources and environment,
monitor waste discharges and waste dumping
sites in the sea, navigation channels,
anchorages, fishing grounds, ete,, and
mvestizgate, verify, and handle illegal activities
and marine pollution damage cases.

Enhance the Technical Capablity and
The
ICM needs advanced technology and
ihvolves different disciplines, such as marine

Coordinate the Technical AcHons

sclence, environmental science, ecology, and
social science. Hence, ICM depends on the
advances of science and technology for the
rational uses and protection of marine
resources and t‘,‘ll‘rril'ﬂl'lnlﬂﬂt

1) Onganize scientific research institutions to
stucly 1ssues concerning the development
of coastal resources and environmental
protection and access funds from
governmental or environmental

protechion agencies and other sources to

support the research projects.

2

Maximize the vesults of marine mvestigation
over the years Collect, compile and process
historical data, and set up information center

and databank to serve the management
of marine resource and environment.

Set up a coordinating mechanism for
coastal studies compose of heads of
scientific research and academic
mstitutions and projects in Xiamen. This
15 to focus research and to avoid any
duplication of efforts. Focus on in-depth
studies of important management 1ssues
that will provide technical guidance and
advice for strengthening management
capability. Assist the Municipal
Government 1in
establishing the Xaamen Marne Science
and Technology Academy.

planning and

Establishment of an Integrated
Marine Environmental Monitoring,
Surveillance and Assessment System

Many activities in marine monitoring
and surveillance have been carried out 1n
Xiamen Municipality. However, these
activities are not systematic and sustainable.
Moreover, the data are scattered and
difficult to use. Therefore, 1t 15 necessary to
establish a system of monitoring,
surveillance, and assessment which 1s
pragmatic, effective, sustainable, combining
professional monitoring with widespread
public surveillance of coastal environment.
Such system should be able to analyze
marine pollution causes, assess management
effectivity and problems, feedback
information for management and decision-
making, and provide services for ICM.

A network of professional monitoring
and public surveillance system on marine
environment should be established in the
next five years. The professional monitoring
and surveillance system includes:
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1) A marine envirenmental monitoring

center, a surveillance network, and a
system of marine environmental
assessment building upon the activities of
GEF/UNDFP/IMO Xiamen Demonstration
Project. The system should conduct
integrated monitoring, surveillance, and
assessment of marine environment.

The marine environmental monitoring
and surveillance network will be
administered by the Office of the Steering
Group for Integrated Coastal Management
composed of experts in various disciplines
from relevant scientific research
institutions, universities, governmental
agencies, and business sectors. Its
morutoring facilities will be gradually
updated; data processing and
dissemination computerized; and
operational procedures and methods
standardized. Regular exchange with
general environmental information
systems will also be conducted.

Systematic, regular and special purpose
monitoring, such as pollution accidents,
will be carried out over Xiamen coastal
waters. The status, variations and trends
of the marine environment will be assessed
and modelled based on the monitoring
results which will take into account the
sociceconomic features. These analytical
results will be feedback to the management
sectors, together with programs and
recommendations for improvement.

The public surveillance network will

observe and report marine pollution events
on a broad-scale in order to complement
the professional monitoring system. The
system will be further strengthened by the
year 2010 based on the accomplishments
in the next five years.

34
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Fostering Environmental Public
Awareness through Information
Dissemination

General Strategies:

Set up an information dissemination
untt within the ICM system which will
implement the marine environmental
awareness program,

Allocate a special fund for marine
environmental information drive as a
long-term activity. The fund is necessary
to ensure the effective dissemination of
information over a long period of time.

Develop both long- and short-term
plans for the marine environmental
information drive on Xiamen and
integrate these into the overall
environmental program for Xiamen
Mumicipality.

Set up an evaluation mechanism for
marine environmental information
drive, assess its effectiveness, as well as
supervise and monitor marine
environmental education and

mformation drives.

Institutionalize Marine Environmental
Frotection Day and Marine Environ-
menital Public Awareness Weelin Xiamen
Municipality as a focused effort for
promoting marine environmental
awareness drive at certain times of the
year.

Short-term Plan:
Capitalize on the Xiamen Demonstra-

tion Project (XDF) activity on marine
environmental awareness.
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Develop public awareness matenals on
marine pollution prevention and
management in Xiamen under the
supervision of the Executive Committee
of the XDF and its Office.

Carry out a widespread awareness drive
among the general public, students and
government officials while preparing
the plan in order to raise public
corsciousness on marine environmental
protection.

Long-term Flan:
Strengthen a system for marine

environmental information drive 1in
Xiamen as a subproject of the XDP.

[

Undertake a regular and long-term
information and education drive in
order to enhance the public awareness
on marine environmental protection.

Strengthening Training and
Education for Human Resource
Development

The development, utilization and
protection of the coastal resources need a
competent science and technology workforce
that 1s highly qualified. Accordingly, thereisa
need to develop training and education on
marine and environmental science and
technology 1n order to promote human
development and utilization,

Inculcate Marine Environmental
Awareness in Formal and Non-Formal
Education. These educational approaches
must be initiated for the grassroots.

45

Introduce marine environmental courses in
the secondary and elementary levels. Study
groups and summer camps on marine
environmental sciences for youths and
teenagers must be organized. In addition,
marine environmental protection subjects
should be integrated at the tertiary or college
levels, technical or vecational schools,
media-based or correspondence schools,
and adult education schools to mold and
develop professionals in the field. It is highly
suggested for Xiamen University to offer
courses on environmental protection and
management and formulate a marine
management curriculum. Marine and
environmental education program should
be developed as part and parcel of the
overil program to build Xiamen intoa Cify
af Lear ning.

Strengthen On-the-Job Marine
Environmental Education and Training.
Maririe environmental seminars should be
organized for decision-makers (at the
municipal level) at least once a year to
sensitize them on marine and
environmental protection as an under-
pinning state policy. A system of on-the~job
training for government staff should be
established. Staff traiming and examinations
should be planned and implemented.
Persons without such training should not be
qualified for the posts. Relevant universities
and their departments, as well as scientific
rescarch institutions should be asked to
conduct various training courses.
Arranzements should be made for some staff
to take refresher courses in universities or
research institutions. Marine and
environmental professionals should address
their respective knowledge gaps. They
should also study economics, laws, and
management. Finally, they should take
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advantage of the current demonstration
project to foster exchange with other
countries and to increase the level of marine
and environmental science and technology
i Xiamen as a whole,

Strengthen Human Resource
Development. At present, Xiamen lacks
professionals in marine economics, law and
policy, and ICM. Many senior professionals
will retire soon. Thus, it 1s necessary for
them to take effective measures to actively
train their understudy in science,
technology, and management, including:

a) Selecting voung scientists and
engineers for professional training

In marine engineering and
technology, economics, law and
policy study;

b) Educating students for doctoral and
masteral degrees in Xiamen
University on integrated coastal and
marine management; and

c) Fostering international exchange,
e.g., sending some persons abroad to
study and take up training and
refresher courses.

Development of Sustainable and
Reliable Financing Mechanisms for
Environmental Management

The establishment of a financing
mechanism has economic underpinning for
Xiamen's integrated coastal and marine
management. The specific plan for
developing Xiamen’s marine integrated
financing mechanism includes:

a) A feasibility study on integrated
marine management foundation;

b) Establishment of the foundation;

¢) A study on financing mechanisms
for integrated coastal and marine
management; and

d) The establishment of these financing
mechanisms.

Subproject for a Feasibility Study on the
Establishment of a Foundation. A
subproject for an integrated marine
management foundation will be set up
under the XDP. A scientific, rational and
implementable plan will be developed in a
vear as preliminary groundwork for this
foundation.

Establishment of the Integrated Marine
Management Foundation. This will be
established within the Office of the Steering
Group for Xiamen Integrated Coastal
Management,

Study of a Financing Mechanism for
Integrated Coastal and Marine Management.
A project to study financing mechanism for
Xiamen's integrated coastal and marine
management will be orgarnized, taking into
account the advanced expeniences at home
and abroad, 1n hight of particular features of
socioeconomic development and environ-
mental protection in Xiamen.

Establishment and Strengthening of
Financing Mechanisms for Integrated
Coastal and Marine Management, This
should be a dynamic process consistent with
the pace of sociceconomic development. It
should also build on the experience of
developing the foundation.



Establishment of an Information
System for ICM

Investigate the Flux of Pollutants
Entering the Sea and Develop a Prediction
Model for Pollutant Distribution. Based on
the investigation of land-based pollution
sources along the West Harbor in 1989,
further imvestigation of the sources need to
be carried out. The database for land- and
sea~based pollution sources in other sea
areas should also be improved. Pollutant
flux and prediction model should be
established to assist in the formulation of
pollution mitigation and management plan.

Study Marine Environmental Capacity
and Develop its Varation Model. The marine
environmental capacity of different sea areas
will be studied based on hydrodynamics and
other environmental conditions such as
marine functions and effluent discharge
status, This is to develop a dvnamuc model that
will quantitatively predict the environmental
quality of different sea areas and assist in the
formulation of integrated pollution
management, mcluding the waste water
treatment plan and pollution reduction
scheme.

This study will be carried out n two
phases: (1) an environmental capacity study
of the West Harbor with project
establishment in 1997 and completion in
1998; and (2) an environmental capacity
study of Tong’an Bay, the sea areas around
Dadeng, and the Eastern Channel by the
year 2000,

Study the Establishment of a Warning
System for Marine Environment and
Ecosystem. The West Harbor 15 the most
polluted compared with other water bodies
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in Xiamen. Since the 1980s, red tides have
occurred several times, It 1s necessary to set
up a warnng system to reduce hazard loss.

Study the Optimal Economic Medel for
Integrated Development and Uses of
Coastal Resources. The coastal resource
development and environmental protection
are all systems engineering. Its subsystems
are interdependent and interactive. The use
of one subsystem will certainly produce
either beneficial or adverse impacts on other
subsystems. To obtain optimum input,
output and net benefits, it 15 necessary to
study the optimal economic model for
coastal resource uses in harmony with
environmental protection,

The development of the optimal model
is a process for improvement in our
understanding, It can be derived through
multiple analytical
socioeconornic and environmental cost and
benefit associated with different types of
coastal resource uses, input and output ratio
for various development schemes, resource
evaluation, and environmental accounting,
The establishment of such an optimal
development model would provide
harmonization of economic, social,
environmental and resource benefit.

comparison of

Develop an Environmental Information
System Integrating the Geographic
Systems (GIS). An
environmental information system will be
developed to provide an advanced tool for
management and decision-making, It will
include the following three components:

Information

Monitoring and surveillance system to
gather reliable data, to track marme
environmental changes, and to provide
scientific basis for decision-making;
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Environmental databank to provide
relevant environmental and develop-
mental information services at home
and abroad; and

Develop GIS through the implementation
of the XDP to better address information
needs of management.

In line with the environmental
information system of Xiamen Municipality,
prevention and management of marine
pollution activities will be extended to the
adjacent regions. Thus, an integrated
information network to cover these rezions
will be developed.



Implementation,
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CHAPTER 5

IMPLEMENTATION, SUPERVISION
AND EVALUATION

Implementing Mechanisms

t present, the Executive

Committee of the Xiamen

Demonstration Froject and its
office are the principal bodies at the
nunicipal level tasked for the approval,
implementation, supervision, and
coordination of demonstration project
activities across various sectors, In the near
future, the said body would be responsible
for the implementation, coordination, and
supervision of the present Strategic
Management Plan. Before 1998, it is
necessary for the body to establish an
organizational structure for the integrated
coastal management of Xiamen. Such
organizational structure will be headed by
the mayor or a deputy mayor, with an office
to implement the Strategic Management
Plan and to ensure continuity in its
implementation.

Supervising the Implementation

There are two levels of supervision on
the implementation of the Flan. One is
carried out by the municipal government,
under the responsibility of the Executive
Committee of the Xiamen Demonstration
Project (XDP) and eventually by the
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proposed mechanism for Xiamen’s Steering
Group on Integrated Coastal Management.
The second is the supervision by the Xaamen
People’s Congress over the implementation
of the Plan by the municipal government.
These supervisory bodies should actively
perform their respective functions in the
implementation of the Flan.

The process for supervision is as follows:
the Office of the Executive Commuittee of the
¥iamen Demonstration Project or the Office
for Integrated Coastal Management presents
a written report concerning the
implementation (i.e., problems resulting
from the implementation process) and
submits it once every six months. The report
is submitted to the Supervisory Division of
the municipal government and the
Municipal People’s Congress. The municipal
government then prepares and subnuts an
annual report to the Municipal Congress.

Modification of the Flan

The Steering Group for Integrated
Coastal Management should review cvery
six months the progress of implementation,
identify the problems, modify and/or
update the Plan. However, any amendment
should take effect only upon a vote during
the general meeting of the Executive
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Commuttee of the XDF and the Steering
Group for ICM. The amendment should first
be reported to the department responsible
for the review and approval of the Strategic
Management Plan. Major modifications
must be considered and endorsed by the
concerned authorities. All plans and their
modifications must be reported to the
Municipal Congress.

Criteria for Evaluation and Public
Opinion Survey

The evaluation criteria for the
miplementation of the Strategic Management
Flan are;

L. integration of the Strategic Management
Flan into the national economic and social
development programs for the Xiamcn
Municipality;

2. harmonization of economy and

environmental programs for sustainable
development;
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3. rational uses of marine resources;

4. effective prevention and management of
marine pollution;

3. efficiency in integrated management;
and

6. support from the public.

Fublic polls should be conducted in four
stages during the implementation of the
Plan. The first in the end of 1995, the second
in July 1998, while the third and fourth will
be in the year 2000 and 2010, respectively.

The poll consists of two components: the
first one is to assess the level of public
environmental awareness and participation.
The second one is to evaluate the
implementation, cffectiveness, and
improvement required for the Strategic
Management Plan. The results of these
public polls should reflect the continuous
progress and achievements in implementing
the Stratezic Management Flan.
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CHAPTER 6

BUDGETARY ARRANGEMENTS

he budget for the strategic

management plan initially

covers a five-vear period (1996-
2000). The total fund for the Plan 1s RMB
59,345,000, The budget for the period to
the year 2010 will be worked out by the
turn of the century.

This fund has been largely incorporated

in the regzular budget of various ocean-

related sectors. Special funds will come from
the Xiamen Demonstration Project (XDP) of
the Prevention and Management of Marine
Pollution in the East Asian Seas (MPP-EAS).
as well as the Marine Management
Foundation, and other governmental
agencies. [t 1s expected that funding sources
will be expanded and diversified during the
implementation process incorporating
sustainable financing mechanisms.

FUNDING REQUIREMENTS
(IN-1,000 RMB)

ACTIVITY

1. Establishment of marine management organizaticn 9675
2. Refinement of integrated coastal management legislation 500
3. Marine functional zoning o \ By el
4, Development of integrated management plan for control and mitigation of 1800 p
marine pollution and protection of endemic species and scenic spots
5. Development of integrated management plan for control and mitigationof | 1,000
~ marine poliution , _
5. Development of management plan for the protection of marine ecosystem T
and scenic spots
7. Development of action plan fer environmental protection and accident R
pravention and response for the Wsast Harbor
8. Development of the manine environmental plan for the Weat Harbor = T e
8. Development of action plan for accident prevenfion and rezponze 1,100
10. Strengthening the integrated coastal r-'iEna_gém_afﬂ capability 20,300
11. Strengthening the coaperation of various sectors to increase the overall | 12,000
_capability in marine pollution prevention and management e
12, Strengthening the enforcement of environmental management lawsand | 800
_ regulations | Tt
13, Strengthening the Enwan“nemal science, .ﬁchnoln::gj.f and coordination | 7,500
14, Refinement of a system for manine environmental monitoring, surveillance, | 7700
]

and azzessment
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FUNDING REQUIREMENTS
{IN 1,000 RMB)
15, Monitoring and surveillance of the Subproject Demonstration Site . 700
16, Establishment of a monitoring center and surveillance network 7,000
17 Strengthening information dissemination on marine environmental ' ’ 3,500
protection
18, Subproject Fublic Awareness for the Demonstration Project " s
~ 19. Establishment of the information dissemination sector and fund for L 3,000 '
marine environmental protection =}
20. Training and education to promote manpower development and 2,300
utilization
1. Popularizalion of environmental education inthe professional levels 000
22. On-the-job training and education B 500
23. Manpower development and deployment ~ 800
24, Development of fund-raising plan and the establishment of reflabla P 1O
financing mechanism
25. Subproject of the foundation's feasibility study T [ e T
26. Establisnment of the foundation’s management organization and its 3,000
operation A =
27. Study of the financial mechanism for marine environmental protection | 1,500
and integratec coastal management
28. Strengthening the construction of information system e L 1 i
28, Development of prediction modal of pollutant distribution 500
30. Development of the dynamic madel for marine environmental B0
capacity o
31, Study on the optimum economic modelling of coastal resources 1,000 o
development |
32. Establishment of an environmental infermation system 2,600

4G
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