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Study area introduction

Quanzhou Bay locates in the
southeast coastal zone of Fujian
province, the total sea area of
this bay is 128 kmz2. Jin river
and other rivers flow into this
bay. There are estuary
wetlands, mangrove, shallow
sea and other eco-systemes.
There is rich biodiversity in
Quanzhou Bay, with more than
1000 species recorded.
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Why 1ICZM?

“+ Due to the complexity of biodiversity conservation, the
partial and non-systematic methods, which are in simple
consideration of sea excluding basin-wide area, were

proved ineffective.

< Both ICZM and establishment of marine natural reserve
are widely acknowledged as most effective measure for
marine biodiversity conservation.



Why 1ICZM?

“ Integrated coastal zone management (ICZM) iIs a continuous
and dynamic process which is utilized to determine policy
and management strategy that solve the contradiction in the
utilization of coastal zone resources and limit the impact of
human activity on coastal zone environment.

“* One of the primary aims of ICZM is to sustainably maintain
a high level of biodiversity and protect vital habitats.



Approaches of marine biodiversity conservation based on ICZM

Determination of management boundaries of biodiversity conservation

Background survey

Comprehensive impact assessment of human activity in coastal zones on biodiversity

Planning of marine bio-diversity protection based on ICZM

Management system of marine biodiversity conservation

A 4

Establishment of monitoring Comprehensive decision support
network for marine biodiversity system

A 4
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Determination of study boundary

~Boundary was determined by the watersheds around the bay.

~For big river basin (Jinjiang River), the watershed area is too large to be
managed in the whole area, so the boundary was considered from the dam
that is close to the estuary (Jinji dam).

S

~ Management boundary for Administrative regions included in
biodiversity conservation in Quanzhou the study area



Threats analysis of marine biodiversity in Quanzhou Bay

Sewage outlet Wastewater dischage



Habitat destruction analysis

Year Natural landscape Acrtificial landscape
Area Percentage Area Percentage
(hm?) (%0) (hm?) (%0)
1975 18868.66 100 - -
1989 17777.58 94.22 647.63 3.43
2001 17294.62 91.66 1104.83 5.86
2008 16679.60 88.40 1857.96 9.85

The composition of landscape in QuanZhou bay




Overfishing

Fish diversity of Quanzhou Bay in 1985 and 2008

Year Shannon- Pielou index Margalef Trophic index
Wiener index Je index Tl
H* D
1985 3.05 0.76 : 2.79
2008 2.32 0.58 7.62 2.54

Compared to the 1985, we found that the composition and the dominant
of fish species in Quanzhou Bay changed obviously, the diversity index
and Trophic index of fish species deceased distinctly.




Alien species Iinvasion

Invasion of spartina The mangrove surrounded by spartina



Management framework of biodiversity conservation

General requirement for biodiversity conservation
and sustainable development

Relevant functional v Specialist representative,
department (marine » ICZM committes ™ community resident,
and fishery bureau, < 4—| privately owned institution,
land bureau, EPA) public group (NGO)

Biodiversity analysis based on PSR model

I

I

: Pressure: pollution, Status:  genetic  level, Response: pollution control,

| | overfishing, habitat ecological level, species habitat restoration and |
. I |

: fragmentation, etc level rehabilitation, etc |

| |

Establish the management plan

e

Actualize the management plan and
measurements

E

Monitoring system of ocean biodiversity
conservation

e

Evaluate the effect of marine biodiversity
conservation management




Marine biodiversity integrated assessment
o Objective: Explains why and how the human activities impact
on marine biodiversity, so as to provide scientific evidence for
later planning and management.

Habitats loss, Genetic diversity
Pollution, Species diversity
Invasion of Ecosystem

alien species, diversity
Overfishing

Eliminate

Social Response
Economical Response
Environmental Response




Marine biodiversity integrated assessment

First class Second class Third class indicators

indicator indicators

Pressure Pollution Sewage in collection area and total quantity of
indicators contaminants

Over standard rate of heavy metal in sea water

Integrated index of sediment quality

Habitat Percentage of natural landscape to artificial
destruction landscape

Fragmentation index of landscape

Fishery Annual change of fishery outputs

Alien species Percentage of area dominated by main alien
species in habitat

Ratio of alien species to native species




Marine biodiversity integrated assessment

e B e &
indicator indicators
State indicators | Species Change rate of bird species in wetlands
Change rate of floral species in tidal flat
Change rate plankton species
Change rate of benthos species in tidal flat
Rare and Quantity and distribution change rate of sensitive
endangered species | species
Ecosystem Trophic level
intactness
Habitats Change rate of habitats diversity
Response Social response Activity budget for environmental protection
indicators education
Economical Ratio of marine environmental investments to
response GDP
Ratio of scientific research funds to GDP
Environmental Ratio of qualified sewage discharge in coastal
response industries
Coastal zone reserve coverage




Biodiversity conservation monitoring network

Catalog |

5 Contents

sorts of fishery

statistical data

Frequency

1 time /year

3 times/year
(separately in
high flow,
normal and dry
flow period)

1 time /year

Items Methods
Habitat Land use and plant RS (remote :
destructi coverage changeand | : 4 GIS ;
estruction landscape change 5 sensing) an i
: o R Field i
Alien species ! Category and distribution : . N :
: . ! . . . investigation and |
Invasion of alien species ' :
RS
Pressure _________________________________________________________________________________________________________________________________
monitoring | ; , Eield
= _ . Category, concentration, : . Lo q
Pollution . and amount of pollutants | Investigation and |
i . model simulation !
i i Category, area and i : |
o Field
Aquaculture distribution of . investigation and |
and fishery | aquaculture; outputand | g i




Biodiversity conservation monitoring network

Catalog ! Items 5 Contents 5 5 Frequency
i i L Eiald i At i field investigation, 3
' Water quality | Salinity, pH, DO, COD, DIN, DIP, oil, i Field gc]’\r/]iztggzt\llgn and i times/year ecobuoy
status chlorophyll —a, heavy metals ) | consecutive observation in
] H j observation of ecobuoy i every half-hour or 4 hours
sediment . oil, organic carbon, sulfide, heavy metal, |
| . | PAHs PCBs, and persistent organic i Field investigation | 1 time/year
] chemistry | . .
; ; pollutants, etc ; ;
Seabirds . Sorts, quantity and distribution of birds |  Field investigation | 1 time/month

Status ! Wetland Main sorts and distribution Field investigation 1 time/year
monitoring {____ VeOeWNON i remotesensing i o]

Planktons Sorts, quantlty-and distribution of plankton Field investigation 4 times/year (one time in
; ; animals and plants | | each season)
Inter-tidal and Sorts, quantity and distribution of large N R 2 ““?e’year (one_m
| " | . Field investigation Spring and one in
i neritic benthos | benthos : :
5 5 5 5 Autumn)
2 time/year (one in
| Nektons i Sorts, quantity and distribution of nektons | Field investigation Spring and one in
Autumn)
Actual
. performance of | Policy and regulation related to biodiversity : .
: - : . ! Survey ! 1 time/year

Respond | policy and ; conservation ; |

monitoring | regulation i e ]

ecological Fund in ecological restoration Survey 1 time/year

restoration




Integrated decision support system

N N N T e e e e e e e e e e A A A R R R R A R AR EES SRR EEEEEE R

i Data L .
ata bayer Primary Data

lData standardizing and formatting

economic

Function Layer

dli  Impact assessment of Impiact assessment of
3t pollution on biodiversit alien species on
: . ’ biodiversity

Comprehensive impact assessment of Human Activities on Marin Biodiversity

Impact assessment of Impact assessment of
overfishing on Habitat loss on
biodiversity biodiversity

Dividing ecological functional zone

Planing on Biodiversity Conservation

Expressmn Layer
Visualization and User Interactivmes by User Interactivities by
decision support Internet



Data layer

function layer
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