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A NATIONAL OCEAN POLICY z N
FRAMEWORK

The move to a
A Healthy Ocean Sector GREEN FUTURE

is Essential for a
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ST NSTIP 1
Generating, deploying
and diffusing STI
knowledge

ST5 NOP

Establish structures collection,
storage, archive and sharing of
ocean-related data by
government agencies with
multi-sector user to enable
facilitation of innovation-led
ocean economy, good
governance and wise
management of the ocean
based on best available science
and adequate information, and
empowerment of marine talent

Developing,
harnessing and
intensifying talent

ST3 NOP
Attract, nurture and retain
highly skilled and specialised
workforce and marine science
and innovation entrepreneurs
for a productive and healthy
ocean sector

ST1 NOP
Facilitate public-private
partnerships and value
innovation of specialised marine
industries, maximising sector and
geographic advantages of
economic clusters in growth
corridors to achieve high-income
and sustainable high-growth

ST NSTIP 4
Transforming STI
governance framework

ST4 NOP
Rationalising the organisation and
structure of the relevant
government agencies to optimise
governance and implement best
ocean management practices,
including comprehensive
engagement internationally to
take effective action against the
challenges and opportunities as
well as to enable conciliation and
dispute resolution

ST NSTIP 5
Enculturation of STI

ST2 NOP
Build vibrant and livable coastal
cities and towns, institute
measures to develop a climate
resilient ocean sector, promote
ocean renewable energy,
implement marine spatial planning
approaches to strengthen
ecosystem-based management
efforts, enhance coastal and
coastal ecological assets and
protect maritime heritage and
build environment

GOAL 1 NOP .GOAL 4 NOP GOAL 2 NQP GOAL 3 NOP .GOAL 4 NOP
Understand. Conserve & Achieve Participatory, Support Sustainable o e o Do Achieve Participatory,
! Responsible and Sustainable Economic Growth and e E— Responsible and Sustainable

Restore Ocean Environment

Development for Coast and
Islands

Opportunities

Development for Coast and
Islands

FOUNDATION

STI INCULTURATION, ETHICS AND HUMANITY

AND

NATIONAL SCIENCE, TECHNOLOGY AND INNOVATION POLICY (NSTIP)

NATIONAL OCEAN POLICY (NOP)




Economic Value

THE VALUE OF THE MARITIME ESTATE

* The value of Malaysia’s ‘Maritime Sector’ is generated by a wide range of
economic and resource-use activities, including inter alia:

Maritime Transport ’

Marine Fisheries & Aquaculture
Marine and Coastal Tourism
Energy (oil ad gas, and renewable)
Maritime Defence
Marine Consulting

Marine Engineering (including shipbuilding)
| arin iotcchnolog | i

Maritime Law

Seabed Mining

Plenary 1 | Scene Setting: Science, Technology & Innovation
Towards Sustainable Green Growth



Resource Management
Economic Benefits
SUSTAINABLE GROWTH

National Oceanography Directorate, MOSTI



WORLD BIODIVERSITY CENTERS

Amazone Forest Congo Basin Initiative Coral Triangle Initiative

The largest tropical Second largest intact Global center of Marine
forest in the world tropical forest in the world abundance & diversity




Global patterns of species richness as compiled
from OBIS Database

| Coastal waters P |
| of Southeast Asia|
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- Maximum diversity in Southeast Asia
- A region with high impacts of human activity/climate change
- A region of highest potential diversity




The Seas around us; Malaysia as Maritime Nation
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Malaysian
Environmental
project for
Sustainable
Ocean
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Collect and Provide
Ocean Data

Monitor and Predict
Evolution of
Malaysian Resources

MALESO
SOLUTION
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Collect and Provide Ocean Data

NUMERICAL
Modelling

| insiTu
observation




N situ observations

* Oceanographic in situ data:
* ADCP
* Buoys (Argo, moored buoys...)
* Sensors on ships

* Temperature/Salinity profiles (CTD, XBT, Argo
floats, moorings...)

e Surface currents from surface drifters

* Bio tagging on animals

Page 15




Monitor and Predict Evolution of Malaysian
Resources
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|dentify and predict fish stock population areas

Predator’s popyla‘tmn

., dynamics model

| Primary
Production
from satellites
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Example of natural variability in fish stocks
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October 2009: a few months after the onset of La Nina
(cold) event detrimental to skipjack reproduction in the
Pacific

October 2010: a few months after an El Nino (warm)
event inducing favorable reproduction conditions in the
Pacific
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Applications for sustainable ocean
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MALESQO: fully integrated ocean data center

Geophysical
Environment - « Capabilit Monitor
Climate Change s Bar P y o fish stocks

Providers’ Building block » Supp

---------------- ] LA systems Images, to pilot
Products applications

Pilot S Monitor
Applications 7 A Coral reefs

Mangrove
Monitoring

In situ

(Drifters, T

Buoys., Infrastructure P~ Shrimp farming
Moorings)

Locations : ' Support team

Seaweed
farming

Data collection

Integrated
Coastal Zone
Management

Oil spill
monitoring

MALESO Project —July 2012
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Marine Spatial Planning (MSP) Defined

g 2,

MARINE SPATIAL PLANNING

A Step-by-Step Approach
oreon d 0o rgs30 § 20ed] MarGgerent

R e RN T Y
R T R L e

“a public process of analyzing and
allocating the spatial and temporal
distribution of human activities in
marine areas to achieve ecological,
economic, and social objectives that
are usually specified through a
political process.” UNESCO, 2009

Incorporate all sectors

Develop a participatory public process
Use best available science

Maintain ecosystem health

Deliver ecosystem services

Increase compatibility

Reduce user conflicts

Evaluate alternatives & tradeoffs




Marine spatial planning (MSP)

 Marine spatial planning (MSP) is a tool that brings
together multiple users of the ocean to make coordinated
decisions on how to use marine resources sustainably and
strategically.

(1 MSP uses comprehensive maps in order to identify where
and how an ocean area is being utilised and what natural
resources and habitat exist.




MSP requires strategic use of data
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Decision support tools/Data portals
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ARtificial Intelligence lor Foosystem Sevices

Marxan w/
Zones

Multipurpose
Marine Cadastre




MALAYSIAN
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MyNODC Database
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0T0016035 Practical salinity Scale .
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0T0019001 “salinity[datal show lingual]
Desc ‘A measure of the quantity of dissolved salts In sea water. It is formally defined as the total amount of dissolved solids In sea
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urt ://en wikipedia.org/wiki/Saliny
,,,,,,,,,, .html
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070020005 Temperature salinity diagram
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070002056 Brackish
Desc Environment that is influenced by seawater with a salinity less than 35 parts per thousand (usually caused by the presence of an
inflow of fresh water).




MyNODC Porta
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* Large quantities of
oceanography data are
being generated.

* To be useful, this data

needs to be:
‘ » Stored

Marine Data Infrastructure » Distributed

Ontology Exchange Data & Object > Retrieved

Language Model > Analyzed

1 » Visualized
» Interpreted
Ocean > Shared with

Database

stakeholders



Inigatif Segitiga Terumbu Karang
(Coral Triangle Initiative - CTI)
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CORAL DIVERSITY OF THE WORLD l

Coral Triangle

number of coral reef species per ecoregion

0-100 101-200 201-300 201-200 ﬁOl—SOO 201—600

CTl: home to more than 75% of the world’s
known species of corals, exceeding 600 species,
35% of all known coral reef fish species-3,000
species of fish, largest tuna fishery spawning and
juveniles growth area, large presence of six of
the world’s seven species of sea turtles,
migrating sharks and manta rays, whales
dolphins and coelacanths.

CTI Support Partners:

USAID, AUSAID, GEF, ADB,
WWEF, The Nature Conservancy,
Conservation International, TNC




75% OF WORLD’S CORAL SPECIES

- o 4

** Photoggaphs by Prof.ZUINGar Yasin
zulfigarusm@ayahoo.cem
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CORAL REEF FISH SPECIES
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6 OF THE WORLD’S 7 MARINE TURTLE SPECIES
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Tuna spawning and nursery grounds




51 OF THE WORLD’S 70 MANGROVE SPECIES
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23 OF THE WORLD’S 50 SEAGRASS SPECIES
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Migratory pathway for cetaceans including Dugong

A,

NATIONAL Find more wallpapers at www.nationalgeographic.com Photograph © OSF/D. Fleetham/Animals Animals

GEOGRAPHIC 2006 National Geographic Society, All rights reserved Earth Scenes




Why save the Coral Triangle?

L N

odiversi » Ecosystem Resiliency
Conservation * Pharmaceuticals Potential?
) * Livelihoods : 120 million people
S « Habitats: $2.3 Billion /yr
Development  Tourism: $12 Billion / yr
* Live Reef Fish: $1 Bill / yr
* 50% of World Tuna stocks
* 60% of their protein from the sea

Food Security



ASIA-PACIFIC REGIONAL TRADE IN LIVE REEF FOOD FISH

SULU SULUWESI SEA

Guangdong Taiwan

Vot Cairns @
T is significant in temsiaof volu
(approxim 00t worth in excess of US$800 M




e Priority Seascapes Designated and
Effectively Managed

e Ecosystem Approach to Management

of Fisheries (EAFM) and Other Marine A \

Resources Fully Applied CORAL TRIANGLE INITIATIVE

ON CORAL REEFS, FISHERIES AND FOOD SECURITY (CTI-CFF)

* Marine Protected Areas (MPAs)
Established and Effectively Managed

e Climate Change Adaptation Measures
Achieved

* Threatened Species Status Improving

D | |> ] ¢

Goraliinianylelimuatue



Threats

* Overfishing creates growth of certain fish and organisms that
can be damaging to the reef if they appear in great numbers.




Threats from Coral bleaching
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Dinophysis caudata Saville-Keni

f".\ -T. ;

2

1° Left late
Length: 70-1

Threats
Red tide, Harmful Algae Bloom

iew, 2,3 Lateral view of two cells couple, 4: €
70 um. Photo: 1-3=Yasuwo Fukuyo, 4=Hiroaki Inoue

1: Five-cells chain
plates, 5: Ventrl are
Widlh: 3655 pen. Pholc

fluorescent stained). 6: Hypotbeca {stained). 7: APC,
Yasuwo Fukuyo (1-4, 7. 8) and Makoto Yoshids (5,

Alexandrium minutum Halim

it stained), 5: Hypothecal plates (Moorescent statned), 6: AKX

al view. 4: Suleal ares {uoe
wlth: £4.35 pm, Photo: Makolo

Yoshida

Coolia monotis Meunier

Cochlodinium polykrikoides Margalet

Width: 20-30 pm, Photo: Yssawo Fukuyo

Length: 40-30 pm
Width: 26-33 um
Photo; 1,2=Sadaaki Yo
3. A=Haruyoshi Thkaya
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7. Each Species Has A Minimum Arca Needed To Eat Live,

1333233
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Size Matters

s Source: www.piscoweb.org
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An online GIS database (http://ctatlas.reefbase.org)

——"

Lo The Coral Triangle Atls

Providing information to decision makers

¥ Dataset Interactive Map ~ MPA ” | Resources
About CT Atlas CT Atlas > Home Welcome Nurulhuda | Admin | Sign Out
What's New . ; . . o g . '
Our Vision - to provide a unique opportunity for any organization working in the Coral Triangle to share their data,
Event Calendar and to create a growing, updated database for better management decisions and science
Forum
Contribute Data .
Relevant Links What 1§
U ofContn The Coral Triangle?
Contact Us
Coral Triangle
Maps of the Month
w

G ) 5
\. :,R\ ".::1',::‘§
=i J‘. ST\

? "

Data management center
for CT multi country with
wide range of spatial
information relating to
managed areas,
biological, habitats,
threats, natural resources
and oceanography in the
Coral Triangle region



http://ctatlas.reefbase.org/

The Coral triangle Atlas; A tool for information management and decision support
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Data management center for Coral Triangle multi country with wide range of spatial information
relating to managed areas, biological, habitats, threats, natural resources and oceanography in
the Coral Triangle region

€ Layer @ Link [ Swe B Coral Triangle Atlas
Coral Triangle Dataset

Spatial data

Country [&ll] - Q, Advanced

L) Geography / Base Maps

Interactive £ 9 s Coral Triangle 8 Theme Al .
Q CT1-CFF Implem,
Keyword
Map QMnnna Ecoregor || |
‘ 5] Seascapes Dataset available for download v
sea rch & ¥ 3 wPas (Validation in prog Search
Download T
’ bitat - Marn =
‘ - T - e Search Result: 23 records | % Full Screen | F] Export Search Result  ~
¥ ) Bologeeal
CO nt rl bute * ) Cceancgraphy ]
) Drag a column _
data > G Macsllsnous Contribute

CountH

= @ coral 7| The CT Atlas welcomes organizations desiring to share their data and contribute to the project. By contributing to the

: CT Atlas, governments, NGO partners, and managers are helping to strengthen the effectiveness of CTI activities
oy H@ coralf through improved information flow. With access to the region's best datasets, scientists and managers will have the
N tools necessary to for planning, implementation, and evaluation of activities designed to ensure the sustainability of

S| @ coral T

g the marine and coastal resources of Coral Triangle, and the livelihoods and food securty millions of people who
H@ coral depend on them.

=@ Coral T There are 8 categories of spatial layers for ecological, biophysical and socioeconomic data to which you can

contribute:
= @ coral ]

Biological

Habitat - Marine

Habitat - Terrestrial
Managed Area
Geography / Base Maps
Socioeconomic
Oceanography

Threats

= @ coral T
[+ @@ Indone

Papua

00 = O Mo L RS =

Please contact us for data contribution.




CT Atlas Support to The Regional CTI MPATWG

Recommended tools and approaches for use in developing and supporting

CTMPAS -Respond to the need for a centralized system of storing information

of MPAs required in Level 1 CTMPAs

CT Atlas MPA
Database
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Recognised as a Priority Conservation Area in SSME*

d Productive marine
ecosystem (coral reefs, sea
grasses and mangroves)

M Fish habitat & breeding
grounds

1 A corridor route for
various types

of migratory marine
animals (whales, dolphins,
dugongs and turtles)

Soda S ¢ 1)

.‘ .r . :
A~
s

* SSME — Sulu Sulawesi Marine Ecoregion



MPAs in the Coral Triangle (>1500)

South China Sea

Large MPAs >=10,000 Ha
Small MPAs <10,000 Ha

Indonesia g
. S ... L ] ' ‘f ""

N _® Flores Sea ° B'andaSea ," g ” \

° ".' Solomon Sea Yo ..\ -\‘
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Coral Triangle boundary source: Coral Geographic (Veron et al unpublished data)
MPA source: WDPA v.2007




Tun Mustapha Park

Area ~ 1.028 mill. ha.
(2.54 mill. acres)

More than 50 islands

3 districts: Kudat,
Kota Marudu & Pitas

Population:
~ 80,000 coastal people

1. Poverty Alleviation
2. Sustainable development

3. Conservation

4. To be gazetted as Marine Park by 2015



Application of MSP in Tun

Mustapha Park

1 Marxan — a software designed to aid spatial planning
In conservation areas. MARXAN is fundamental as a
decision support tool in designing zones for

Marine Protected Areas.

L Marxan is the main tool used in the ongoing zoning
process of the proposed Tun Mustapha Park (TMP).

4 ecological regions
1.Preservation
2.Community managed
3. Multiple use
4.Commercial Fishing




d MARXAN allows the realisation of the multiple-use
concept in Tun Mustapha Park, a globally important area
within the Sulu Sulawesi Marine Ecoregion and the apex
of the Coral Triangle, which encompasses the most
biodiverse waters in the world

| CORAL TRIANGLE
| INITIATIVE (Source: WWF)
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Types of data obtained allows the software to focus and
highlight sites to be prioritised for full protection. Data required
ranged from significant marine species habitats to areas of

ecological importance.

dE.qg.: Percentage of coral cover;
Populations of fish species;
Important fishing grounds;and
Areas providing vital services to mankind.

= Dzone 1 - General Use
OZone 2 - Partal Protection
BZone 2 - Fulbly Protected




dThe software, which is based on data input by participating
authorities assists in the zoning process by finding solutions to
identify suitable reserve sites that will protect a suite of selected
biodiversity targets.

| ______ | Mulliphs Use Zone
Partial Pralection Zane

1 Partnerships between government e
and non-government agencies involved: ¥ o !? A

i.  Sabah Parks; ]
.. o

ii. Department of Fisheries Sabah; |
L

iii. Universiti Malaysia Sabah; b
iv. WWHF-Malaysia;
v. Town & Regional Planning Department;and

vi. Kudat District Office.



Final Thoughts

* Learn the strengths, weakness, ools
and applications and examples of the
different approaches

* Draft a Strategy that includes how and
when to use different mechanisms for
your need or organization

e Draft a Business Plan, and consider
using multiple income streams
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