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I ntroduction

The coastal areas of Malaysia which support a n@gaion (70%) of the population,

is the center of socio-economic activities sucludmnisation, agriculture, fisheries,
aquaculture, oil and gas exploitation, transpatatand communication, tourism,
recreation, etc. Many of the industries are alsmtied in coastal cities to facilitate
export and to tap the labour pool in these urbartecs. Population expansion and
industrialisation are the two main factors thatéhaentributed to the rapid growth of
coastal cities, resulting in an escalation for tthemand of coastal land for

development.

The Malaysian coastline, which is about 4,800 kmlangth, is rich in coastal
resources and has an abundance of natural biosdivdowever, the rapid pace of
development activities in the coastal area hasltegkin a conflict in the need for
immediate consumption and the need to ensure thg-term supply of these
resources. This has resulted in host of problenth s increased erosion areas,
siltation, loss of coastal resources and the desbruof the fragile marine habitat. If
these coastal resources are to be maintained a&seérged for the benefit of future
generations, there is an urgent need to put iregt@eoper planning and management

tool so as to ensure sustainable development iodastal zone.
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Problems and I ssues | n The Coastal Area

The coastal area is a unigque area that has a hpgbdluctive and biologically diverse

ecosystem that offers crucial nursery habitatsnfiany marine species. The coastal
features such as coral reefs, mangrove forestbeach and dune systems also serve
as natural defences against storms, coastal flgaghal erosion. These resources are

natural endowments that need to be managed f@rédsent and future generations.

In nature, the coastal system maintains an ecabdialance that accounts for
shoreline stability, beach replenishment, and entrgeneration and recycling, all of
which are of great ecological and socio-economigdrtance. These natural systems
are under increasing threat from unmanaged humantias that give rise to a host
of problems such as pollution, habitat destructeong overexploitation of resources.
Concern is also growing, in particular about thestdection of natural coastal
ecosystems by the demands placed upon them byaimpubnd economic growth.

Some of the problems affecting our shoreline arelswvs: -

2.1 Coastal Erosion

According to the National Coastal Erosion Study B}, about 1,390 km
out of a total of 4,809 km of coastline in Malay&dacing erosion. In some
areas erosion has occurred due to natural causies,large number of them
are due to development activities along the coestlhat are not properly
planned or sited. Examples are: -

- Interruption of longshore sediment transport byedewyment works such
as land reclamation, dredging of navigation chanebnstruction of
ports, groynes, breakwaters, etc.

- Removal of coastal forest such as mangroves wlsch matural wave

energy dissipator

2.2 lll-Planned Development

In some cases, the developments are sited too thosee shoreline and

encroach into the shorefront where periodic erosiod siltation occurs.
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2.5

Because of this poor planning, severe erosion oeduat the building site

even before the construction was completed.

Land Reclamation

Land reclamation can cause erosion and siltatidriat®, a large number of
land reclamation projects are being carried ouarer being planned. These
include massive projects along the coasts of Ke&atangor, Melaka and
Perak. Reclamation projects can cause erosion dtadios because it

interferes with the natural longshore sedimentgpant. They can also alter
the tidal flushing pattern of the nearshore aregsgrise to impacts on the

existing ecosystems as well as on water quality.

Uncontrolled Marine Sand Mining

Uncontrolled sand mining can cause severe erosioblgms along the
shoreline. When sand mining is carried out near gshereline, it allows
bigger waves to reach the shoreline causing erodlamine sand mining is
usually carried out to cater for the land reclaovatprojects mentioned
above. It has been estimated that for the Kedald [Reclamation project

alone, about 2 billion frof sand will be needed.

Environmental Degradation

Our coastal area has a wide variety of resourcdsimportant ecological
habitats such as, mangroves, beach forest, mug @iatal reefs, sea grass,
etc. These habitats in turn support and nouristbibeliversity in our coastal
waters. But these habitats are also very fragi @an be destroyed by ill
planned development in the coastal area that isseasitive enough to
environmental degradation. Over the past one or ¢iwoades, the area
coverage of these habitats are steadily declining © increased human

activities in the coastal areas
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2.6 Coastal Resources Utilisation

The coastal area supports various economic aesyitvhich includes human
settlement, commerce, tourism, industry, ports,igsion, oil and gas,

fishing, aquaculture, etc. Each of this resourdésation has the potential to
give rise to cross-sectoral and intra sectoral lzigfas well as to destroy the

fragile coastal eco system.

Global Approach To Overcome Problems|In The Coastal Area

These problems related to the coastal area ndelimio Malaysia alone, but are also
experienced by other developing and developed matibroughout the world. It is
estimated that already two thirds of the world gapon occupy the coastal area, and
this trend is increasing. Unless careful managenaemnt planning are instituted,
severe conflicts over coastal space and resoutdesation will increase, and these
will lead to the degradation of the natural researthat will in turn effect the socio
economic activities in the coastal area as welliasnish or close future options for
development. Recognising these threats, the 199fdUmMNations Conference on
Environment and Development (UNCED) in Rio De Jameecommended the that
Integrated Coastal Zone Management (ICZM) be impleied to minimise conflicts
and to provide for optimal sustainable resource Tibés recommendation is clearly
spelt out in Chapter 17 of the Agenda 21, i.e. t&tion Of The Oceans, All Kinds
Of Seas, Including Enclosed And Semi-enclosed S&ad,Coastal Areas And The
Protection, Rational Use And Development Of Theiving Resources”(ref :
http: //www.igc.apc.or g/habitat/agenda21/ch-17.html).

Ideally, ICZM covers a very large area, which imguhe river basin, the shoreline,
as well as the marine area up to the EEZ. Eachesktareas can have their individual
management plans such as river basin managemeamd, horeline management
plans and marine management plans. Among thess, @neashoreline that forms the
interface between the land and the sea is the dyosimic region due to the physical
interaction of the sea and the landmass. The lategrShoreline Management Plan
(ISMP) that is specifically developed for the shime area is an important

component of ICZM and it has a large bearing orothexall ICZM.
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Efforts By Malaysia Towards the | mplementation Of Agenda 21

Malaysia, being one of the signatories to this ewsrice is taking various steps to

implement ICZM. Some of the initiatives taken by IMgia in this direction are as

follows :-
Date Initiative
1984-5 National Coastal Erosion Study
1987 Government of Malaysia Circular (General Adstmtive Circular
5/87) on coastal development
1987 Establishment of National Coastal Erosion Couand Coasta

Engineering Technical Center at the DID

1986-92 South Johore Coastal Resources Managertueht S

1991-96 National Coastal Resources ManagementyPolic
1997 DID Guideline 1/97 on coastal development
1997 Guideline by JPBD on coastal development

1997-2000 | Pilot Project on ICZM in Sabah, SarawaRwWau Pinang

1999-2001 | National Policy on ICZM by EPU

The Economic Planning Unit of the Prime MinisteBepartment has taken the
initiative to formulate a national policy on ICZM éndicated above. The final draft
of the policy has been circulated to all the Feld&gencies as well as the State

Governments for their comments.

Role of DID in the implementation of | CZM

The Department of Irrigation and Drainage (DID),iethis actively involved in the
shoreline area with respect to coastal protectioer mouth improvement, etc. has
now embarked on a nationwide program to carry 8MP. This program is intended
to support and complement the initiative by therggoic Planning Unit to carry out
ICZM. Apart from helping the DID in its long ternina of minimising the emergence
of new erosion areas, the ISMP will also assigirgserving the coastal environment

and ensuring sustainable development in the coastal
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By carrying out ISMP it will be possible to maxiraithe benefits to be derived from
the coastal area and its resources while at thes gane minimising the harmful
impacts on the coastal resources and the enviranthevill also help in reducing the
conflicts between different users in the coastehand the harmful effects of human

activities upon each other.

I ntegrated Shoreline Management Plan (ISMP)

The ISMP program to be carried out by the DID itotad along the principles of
ICZM to address the major issues and problems daocuar shoreline. It is an
integrated approach that takes into account allséatoral activities that affect the
coastal area and gives due consideration to eca@nmocial, environmental and
ecological issues. The goal is to develop a managetool to harmonise all the
activities in the coastal area to support a broadeof management objectives for the

coastal area.

6.1 Objectives of ISMP

The ISMP program adopted by the DID has three robjactives. These are

as follows: -

a) Appraisal and selection of coastal development management
strategies so that the development in the coastal area can be carried

out in a sustainable manner

This will consist of establishing zonation scheraksg the coastline
to identify areas for particular uses, activity development. This
will be formulated with due consideration to theastal processes,
coastal resources and development needs to ensstaingble

development of the coastal area.

b) Appraisal and selection of defence options for the coastline

This will serve as a guide for any future coastalsen protection

works along the shoreline. This is to ensure that management
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objectives of the coastal area is met while miningighe impacts on

adjacent areas

C) Formulation of Specific Guidelines and Policies for Development

Activities/ Proposalsin the coastal area

This will entail the formulation of site-specificuglelines and / or
policies for development activities based on thealocoastal

processes and coastal resources.

Determination Of Limit Of Shoreline Area

One of the important decisions in carrying out EBMP is to determine the
limits of the shoreline area. The management aheald include all the
coastal resources of interest and also includ¢hallcoastal processes. The
limit may vary from place to place, but as a geherdade, the following

landward and seaward limits have been adopted: -

- Landward limit is about 1 km from shoreline (aHWS)
- Seaward limit is about 3 km where the coastat@sees have little impact

on the shoreline

Division Of The Shoreline Into Management Units

Over a length of shoreline, the physical charasties, coastal features and
land use vary tremendously, making it rather difficto formulate
meaningful guidelines or policies. In order to @@ne this problem the
shoreline is sub-divided into small units called nagement units. A
Management Unit can be defined as a length of sherevith coherent
characteristics in terms of both natural coastakgsses and land use. An

illustration of the management unit is as showRiq 1.
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Participation of the Coastal Stakeholders in theettgoment of ISMP

An important element of the ISMP is to promote fteaticipation of the
coastal stakeholders in the preparation of the ISMRorking group called
‘Kumpulan Kerja Pengurusan Garispantai — KKPG’ cdsipg of all the key
interest groups and all parties who have an inténethe coastal area will be
formed to actively participate in the ISMP. Themters of KKPG are to be
encouraged to supply information on their objedivend any specific
requirements, which they consider essential toesehthese objectives. The
feedback from the KKPG on their needs, aspiratiansl expectations
pertaining the coastline will play an important eroin determining the

management objectives of the coastal area.

Regular meetings of the KKPG will be organised Isat the interests and
aspirations of each party can be clearly understand taken into
consideration in the ISMP. At the same time, thePKKmembers will be
kept informed of all developments and will have dpgortunity to contribute
to the ISMP throughout its development. Areas afflicting interests, which

may affect the ISMP, should be resolved by consensu

Development of ISMP

The ISMP can be developed in different ways. The@gch adopted by DID
is to carry out ISMP in the following phases, i.e.:

a) Data collection,

b) Analysis,

c) Setting management objectives,

d) Management plan preparation and

e) Development of Decision Support System (DSS) tdement ISMP
a) Data Collection
An effective ISMP must be based upon adequate rivdton with

respect to physical, economic, social, ecologicatl ayovernmental

aspects of the coastal area. Some of these datafamchation may be



already available within the various governmenggattments, regional
development plans, resource inventories, NGO’sstabaiser groups, etc.
Apart from collating all these secondary datas ialiso hecessary to carry
out primary data collection where the required linfation is limited or
unavailable. The primary data collection may cosgf met ocean data
(related to coastal engineering), water qualitygbgel sediments, land

use, marine ecology, terrestrial ecology, etc.

b) Analyses

All the data that has been collected has to beysedlin order to
determine the detail characteristics of the shoeelrea. The types of
analysis to be carried may vary from place to pldepending on issues
that are important to the particular area. Howeseme of the more

general analyses to be carried out are as follows:

Coastal Hydrodynamics
Nearshore Wave Characteristics
Coastal Sediment Budget
Pollution Loading Assessment
Coastline Classification
Coastline Evolution

Suspended Sediment Plume Dispersion
Tidal Flushing and Water Quality
Coastal Habitats

Land Use

Recreation and Tourism
Socio-Economics

Archaeological and Historical Features

& & & & & & & & & & & & & &

Legal and Institutional

c) Setting Management Objectives

A key element of the ISMP is the formulation of Mgement Objectives

for the coastal area. The management objectivédbavilormulated based
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on all the data that has been collected and ardalgggether with all the

feedback from the various coastal stakeholders.

Due consideration will be given to conflicting issy especially
pertaining to development versus environmental @sgion. The input
from the KKPG will play an important role in thisrqzess. Any
conflicting issues will be resolved by consensubese management
objectives should be finalised and adopted withdbecurrence of the

State Government and all the relevant parties.

Management Plan Preparation

The preparation of the management plan entailsdiénelopment of
policies, guidelines, strategies and zonation ef ¢bastal area with the
aim of achieving the management objectives that tieen agreed upon.
The baseline data and assessment carried outreaitli@lso be used in

the plan preparation, which involves the following:

i) Selection of coastal defence options for each management
unit
Examples of coastal defence options are:
- Do nothing,
- Maintain the existing coastline using either hardsoft
structures,
- Retreat the shoreline,

- Advance the shoreline

i) Selection of coastal development management strategies for
each management unit
This involves zonation of the coastal area. Example:
- Protected
- Development Prohibited
- Development Restricted
- Development with setback

- Resort Development (with or without setback)

10
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- Urban Development (with or without setback), etc.

iii) Development of specific guidelines for development
activities along the shoreline
Examples of some of the guidelines are:
- Setback distance
- Sand mining

- Disposal of waste, etc.

6.6 Monitoring, Evaluation and Modifications To ISMP

The ISMP is a dynamic document and it has to bgeally reviewed and

updated. Periodic monitoring must be carried outpgdate the GIS that has
been prepared. The latest data must be analysece\aidated, and the
relevant modifications must be carried out to tB8P. The consultative
process that has been established during the limd8aelopment period

between the various coastal stakeholders, the &ateernment, various
government agencies, etc., should also be contisodkat any modifications

to the ISMP is achieved through consensus.

Development of a Decision Support System at the State Level

The ISMP will serve as a core for the decision suppystem (DSS) to be set up at
the state level. The DSS will assist the State Gowent and the various Government
Agencies in making decisions relating to developniethe coastal area. All the data
related to the shoreline that have been collectenhgl the development phase will be
kept at the State level in a GIS Database formhe @ata will be continuously
updated to include the latest developments in testal area. Additional hydraulic
computer modelling and other relevant analysis vl carried out whenever
necessary to update the management plans, andpttedate plans will then be

made available to the State Government and otleraiet agencies.

The purpose of the DSS will be to allow the Statevé&nment and other relevant

State Agencies in making decisions pertaining éodabastal area with the confidence

11



that their decisions support the overall managenodjectives of the ISMP and

adhere to the principles of sustainable development

In order to make informed decisions, the relevgnttas date data and information
must be made available. As a start JPS has initite development of a GIS
database within the Coastal Engineering DivisionEDE for storing coastal
engineering data. A number of GIS coverages had eeeloped by CED and work
is ongoing to develop additional GIS coveragesSanface Shipboard Meteorological
Observation (SSMO), Voluntary Observing Ships (VOSittoral Environment
Observation (LEO) and tidal data. Apart from thi?S is also developing a
comprehensive GIS based Database and Informatisterayunder the ISMP that
encompasses various aspects of shoreline managememntas coastal habitats and
ecosystems, coastal processes, coastal land uss,quality, etc. This database was
developed through the collection of various typedaia such as land use, cadestral
information, tourism, industrial activities, fisles, archaeological sites, marine
habitat, terrestrial habitat, sand mining, quarrats., some of which were kept and
maintained by various other agencies such as LAg#iorities, Town and Country
Planning Department, Fisheries Department, AgticalDepartment, etc. These data
will be updated regularly so that the ISMP will pigie up to date information and

can be used as a tool in the decision making psoces

Decision making in shoreline management is a coxask as it has to take
into account various factors such as those encaepasy the ISMP as well
as the future development scenarios and their patémpacts. In order to
ensure that the decision making process gives propesideration to the
ISMP that has been prepared, it is necessary telageva management
tool/system that encompasses the ISMP and assidisei overall decision
making process. This system should be able to deted alert the State
Government of any development proposals that cdictrathe policies,
conditions and guidelines developed under the ISAfE to establish an
informed decision making process so as to enssist@matic, scientific and

sustainable management of the coastal area.

12
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This can be best achieved by setting up a DeciSiopport System that
capitalizes on the latest ICT and which comprides ISMP as its core
together with other relevant tools such as simaoati predictive tools (e.g.
MIKE 21, LITTPACK, etc.), GIS, etc. The technicalpport for carrying out
the simulations and the use of other predictivdstsball be provided by the
CED, DID.

The DSS shall be linked to all the relevant govexntragencies involved in
the decision making process to disseminate infaonas well as to solicit
feedback on various aspects related to the developim the coastal area. The
aim of the DSS is to assist the State Governmedt tae various State
Government Agencies / Departments in making infarnakecisions with
respect to the development in the coastal areadier @o support a broader set

of management objectives that has been developet time ISMP

Program For The Implementation Of The | SMP

8.1 Current Progress

Presently the DID is carrying out a pilot project SMP along the northern
shoreline of the State of Pahang, i.e. from Kuaja Bahang to the State
Boundary between Pahang and Terengganu. This staded in March 2000
and it is expected that it will be completed by D2@01. The consultant has
already completed the data collection and the wuarianalyses that are
required. They are now carrying the second and fhtiase of the project, i.e.
‘Setting the Management Objectives’ for the variomsnagement units and

the preparation of the draft ISMP Plans.
8.2 Future Planning for the Implementation of the |SMP
Based on the experience gained from the pilot ptojgentioned above, the

DID will be carrying out the ISMP program througldlie whole country in
the near future. Under thd 8/alaysia Plan the CED had initially requested

13



9.0

for an allocation of about RM 51.3 million to camwyt ISMP throughout the
country. However, the Central Agencies only appdowabout RM 0.9
million, under the 8 Malaysia Plan, which is just sufficient to complehe

pilot project in Pahang. However, under the ‘Mustvel projects, the CED
has requested for an additional RM 28.8 millionctory out ISMP in the

following States :-

i) Pahang (southern coastline)
i) Perak

iii) Labuan

iv) Sarawak

V) Pulau Pinang

The prioritisation in the selection of the shoreliis largely based on the
willingness or readiness of the State Governmentsitry out and implement
ISMP in their respective States. Lately, the EP$ ladéso approved an
additional allocation of RM 2 million for carryingut ISMP along the
coastline of Negeri Sembilan following a Cabinetidimn to improve the
shoreline in the Port Dickson area. Consequettly DID is currently taking

immediate steps to implement ISMP in Negeri Sembila

Conclusion

The coastal area is under increasing threat fromamaged human activities that give
rise to a host of problems such as pollution, llestruction, and overexploitation
of coastal resources. In order to contain thesel@nts and issues it is important to
put in place proper planning and management mesimiaol for the coastal area in
order to ensure long-term sustainability of thestalaresources as well as to improve
the quality of life in the coastal region for thenefit of future generations. This can

be achieved by carrying out Integrated Shorelineagament Plan (ISMP).
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