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Abstract: Coastal zone normally defined from a geomorphological, biological and juridical point
of view. A lot of challenges being faced by Department of Irrigation and Drainage (DID) as the sole
technical agency in Malaysia that provides the engineering solution for the most common disasters
related to coastal zone such as erosion, sedimentation of river mouth and coastal flooding. Coastal
management not only requires scientifically based knowledge but also working hand in hand with
various stakeholders underpinned by knowledge on the integrated behaviour of coastal system.
There are guidelines and studies that available at this time to ensure the sustainable development in
coastal zone as well as reduction of coastal erosion risk and the needs of expensive coastal protection
scheme but there are also obstacles faced by DID that makes the implementation of these guidelines
becomes more challenging. Typically DID implements strategy that consists two main approaches
of which are have the own purpose to tackle each of every coastal related issues.
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1. Introduction A large part of a coast’s sediment budget that has

Malaysia traditionally is a maritime nation whereby
located at one of important maritime route in this world which
possess approximately 8,840 km length of coastline. The
coastal zone is broadly defined as the area where terrestrial
and marine processes interact. These include the coastal
plains, deltaic areas, coastal wetlands, estuaries and lagoons.
The term coastal zone is defined as a narrow area of land and
wetland immediately adjacent to the coastline; a line where the
sea and the land intersect (NCES, 2015).

According to NCES (2015) the change in coastline
structure is often a result of human activities, either directly or
indirectly. Some activities result in new sources of sediment
to the coast. This significantly changes the coastal
environment and may promote an associated increase in
coastal erosion elsewhere, resulting in an overall degradation
of the coastline. A loss of economically-valuable coastal
habitats through erosion can occur when coastal development
is undertaken without adequate understanding of the local
coastal ecosystem and conditions. Deforestation of mangroves
from local wetlands can result in changed coastal dynamics
where extensive coastal erosion takes place.

The mangroves play the important role in controlling the
erosion naturally as being observed along the west coast of
peninsular Malaysia that mud-flats have a cycle of accretion
and erosion, the swamp, with its various species act as a
system in retarding the erosion (Othman, 1991).

historically been supplied by nearby rivers, but has now been
dammed for flood control purposes and water catchments,
results in a decreased amount of sediment supplied to the
coast. Sand mining close to the coastline changes beach
gradient and hastens coastline erosion (NCES, 2015).

The challenges that surfaces resulting of uncontrollable
of economic activities along coastline will definitely causing
adverse impact on coastline.

1.1 Structural Approach in Managing the Coastal Zone

There are many methods or technic in the effort to
overcoming coastal erosion. Before deciding on the choice of
coastal protection measures, it is important to understand and
determine the causes of erosion so that the appropriate
measures can be taken. The causes can be man-made or
natural. Depending on the cause, certain measures may or may
not be applicable. Thus, those that are in-charge of managing
the shoreline must determine these causes in order to be able
to tackle the problems effectively (DID Manual Vol. 3, 2009).

There are normally 2 types of methods that have been
adapted to overcoming the coastline erosion via structural
approach. First method is hard engineering solution or
construction of hard structure to creating for resilience
coastline against the natural causes or human causes of erosion
as well as coastal flooding such as seawall, rock revetment,
groyne, detached breakwater, artificial headland and coastal
bund. Although all these structures did a great job in
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overcoming the erosion but in certain area especially in tourist
spots some local peoples voicing out that these structures
causing an eyesore and worried that this matter will affecting
the beach scenery. In that case DID need to be innovative to
transform those hard structures into something that becomes a
tourist attraction. There is one example of successful project
that turns the marine outfall structure into a tourist spot.

Project of Coastal Rehabilitation & Improve the Marine
Water Quality at Batu Feringhi, Pulau Pinang is a project that
has two main purposes which are to overcome erosion
problem at Batu Feringhi coastline and to solve the problem
of marine water quality. The outcomes that successfully
achieved by this project are as follows:

¢ Improve the river water quality flow to the sea,
¢ Improve the marine water quality,

¢ Improve the flushing from river to the sea,

¢ Enhance the tourism sector and economy.

Figure 1: Project of Coastal rehabilitation & Improve the
Marine Water Quality at Batu Feringhi, Pulau Pinang

Figure 2: Construction of groyne for Project of
Controlling Coastal Erosion in Kampung Batu 1, Kuala
Baram, Miri, Sarawak

Beach restoration works that being affected by severe
erosion can be carried out using ‘soft engineering’ approach
or environment friendly solution by means of beach
nourishment as a second method. Beach nourishment basically
is a method of adding large quantity of sand or sediment to
beaches to increase the width of the beach. The wider and
longer beach slope will act as wave energy dissipater, thus the
erosion can be reduced. This method was proven effective in
restoration of sandy beaches without involving any other
construction of hard structures such as rock revetment or
seawall.

Local beach nourishment works are normally designed to
last for at least 5 years before the next re-nourishment exercise
is conducted (Ghazali, 2000). Project for Erosion Preventing
Works at Pantai Nenasi, Pahang is the one of beach
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nourishment project that has been carried out by DID for
preventing this sandy beach from severe erosion.

Figure 3: Beach nourishment at Pantai Nenasi
increasing the width of the beach

In coastline ecosystem there are a lot of habitats for flora
and fauna, one of the natural defences for coastline is
mangrove forest. Project to re-planting mangrove has been
initiated by Forestry Department, NGOs and other agencies.
Among of the successful stories for re-planting of mangrove
are in Sungai Haji Dorani, Selangor and Tanjung Piai, Johor.

1.2 Non- Structural Approach in Managing the Coastal
Zone

Non-structural approach is an approach by means of
guidelines, studies or other related papers that outlines certain
rules, do’s and don’ts for developments that will be
implementing along the coastline, this will be creating
sustainable development in coastal zones and reduce risk of
coastal erosion and the needs for expensive coastal protection
scheme. The main guideline that has been used by DID is
Guidelines on Erosion Control for Development Projects in
the Coastal Zone (Guidelines 1/97). There are also a few
studies being carried out by DID trough the Division of
Coastal Zone Management such as Integrated Shoreline
Management Plan (ISMP), National Coastal Erosion Study
(NCES) and National River Mouth Study (NRMS).

1.3 Integrated Shoreline Management Plan (ISMP)

In 1992, Malaysia has signed resolution on AGENDA 21
in United Nation Conference On the Environment and
Development (UNCED), Rio De Janeiro. Under AGENDA
21, each country has to implement Integrated Coastal Zone
Management  (ICZM).  Although  approaches and
methodologies in conducting ICZM studies may differ from
nation to nation and site to site yet, the prime objective
sustainable development in the coastal zone - prevails. DID
was adopted the ICZM concept to produce Integrated
Shoreline Management Plan (ISMP), which the purpose is to
maximizing the benefit from coastal zone and reducing
conflicts as well as adverse impact resulting from interaction
of human activities and natural state in coastal area. Below are
ISMP that have been produced until today:

¢ ISMP for Southern Pahang (2006)
*  ISMP for Northern Pahang (2002)
¢ [SMP Penang (2010)

¢ ISMP Melaka (2010)
¢ ISMP Labuan (2010)
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¢ ISMP Negeri Sembilan (2008)

¢ [SMP for Western Johor (2012)

*  [SMP Sarawak (Miri) (2010)

¢ ISMP Perlis (2018)

¢ ISMP Sarawak (Kuching-Betong) (2020)
¢ [SMP Kelantan (2020)

Basically ISMP is a form of integrated assessment for
coastline to reducing the risk consequential from coastal
processes and development activities. ISMP has been
implemented to assist public and private sector in the
interaction with local communities to develop and manage the
coastline sustainably for common interest especially in the
aspect of socio-economy and environmental rehabilitation.
Under the ISMP, the segment of coastal cells will be dividing
into several of management units (MU) according to which are
defined based on stretches of shoreline with coherent:

¢ (Coastal processes

¢ Erosion threat and coastal protection requirements
¢ Beach quality and shoreline conditions

¢ Coastal and hinterland land use

¢ (Cadastral and administrative boundaries

¢ Socio-economy issues

¢ Environmental sensitive area or flora and fauna
habitats

Under each management units there are specific objectives
and strategies that act as guidance to any development plans
that can be implemented at that particular coastal area. If all
stakeholders follow each and every suggestion in
management strategy that has been outlined in the ISMP, it
will create sustainable development in coastal zone.

1.4 National Coastal Erosion Study (NCES)

In 1985 Economic Planning Unit (EPU), Malaysian
Prime Minister’s Department has published the report of
National Coastal Erosion Study that basically gives
comprehensive explanation on the status of coastline in
Malaysia and classification category of erosion and suggestion
to overcoming the erosion problems. Under this study there
are 2 stages of strategies has been outlines, which are short
term strategy (corrective) and long term strategy (preventive).

The NCES (1985) has been widely recognised as a very
useful and comprehensive document by all relevant
Government agencies that have interests in the coastal zone. It
was used by the Government, especially DID, as the reference
document for the implementation of the National Coastal
Erosion Control Plan. The coastal classification inventory in
the report was also used as a guide by planners, Local
Authorities and private consultants for the planning of
development projects in the coastal zone (NCES, 2015).

After 30 years, DID was published the reviewed study of
NCES in 2015. Under NCES 2015 the category of erosion has
been improvise with the new data and studies. Below is the
state of coastline in each erosion category according to NCES
(2015):
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(a) Category 1 — Critical Erosion: Fast retreating coastline
at the rate of more than 4m/year with generally fairly
dense human settlement, with some

commercial/industrial activities being served by

significant public infrastructure and facilities;

(b) Category 2 — Significant Erosion: Retreating coastline
at the rate of between more than 1 m/yearbut less than
4 m/year with generally sparsely-populated area, with
some agricultural activities beingserved by relatively
minor public infrastructure and facilities; and

(c) Category 3 — Acceptable Erosion: Slowly retreating
coastline of less than 1 m/year with generallyno human
settlement and minimal agricultural activities, and not

served by public infrastructure andfacilities.

In general, the erosion severity increases with the physical
erosion rates and economic significance of the coastline at risk
of erosion, as shown in Figure 4. As an example, a fast-eroding
stretch of coastline with a high population density will be
assigned as a “Category 1” erosion site. On the other hand, a
slowing-eroding and sparsely populated stretch of coastline
will be identified as a “Category 3” erosion site (NCES, 2015).
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Figure 4: Erosion severity category increases with erosion
rates and economic significance of the coastline at risk of
eroding (NCES, 2015)

1.5 Challenges In Managing the Coastal Zone In
Malaysia

There are so much challenges and obstacles to manage
the coastal zone in Malaysia, in this paper a few of the biggest
obstacles will be outlined and the continuous discussions are
needed to tackles the challenges facing by DID.

1.6 Law on Coastal Management

This issue is the most critical issue facing by DID
whereby there is no specific act on the development project in
coastal zone. For time being, DID use the Guideline 1/97 to
give technical comments in any proposed development
projects in coastal zone, whereby the technical comments will
be incorporated in the submission of Environmental Impact
Assessment (EIA) prior approval of the Department of
Environment (DOE), this provides assistance to DOE in form
of providing review and comment on EIA Submissions for
projects which affect the coastline.

There is land use plan provided by Department of Town
and Country Planning (PLANMalaysia) which is National
Physical Plan for Coastal Zone (RFZPPN) that has been
approved by State Government Planning Committee, in
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certain circumstances where ISMP should be in used
complementary to RFZPPN because of the technical aspects
in ISMP cover extensive matters about the impact of
development in coastal zone. ISMP has been suggested to be
adopted in Local Plan (under Section 12, Act 172) or Special
Area Plan (under section 16B, Act 172).

In 2021 PLANMalaysia review RFZPPN study to
incorporate certain aspects in ISMP under the RFZPPN2. This
effort is highly appreciated and will pave the route to have
specific act on the development project in coastal zone. DID
through Division of Coastal Management Zone will conduct a
study on National Coastal Policy. This study is mainly to
provide the basis for preparation of the sustainable
development guideline and coastal management policy
proposal.

1.7 Budget Constraint

Please This is most cliché reason, but government have
to spend billions of ringgit to tackle all the issues related to
coastal erosion/sedimentation. But, the question, is the
allocation for all erosion control project is prudence spending?
Some of the severe erosion area needs the attention and
suitable action on erosion control project, but, the project have
to build in stages or phases, this will affect the effectiveness
of the design protection on that particular project, as the result
the project cannot be functioning well. Most of total solution
design of the project cannot be implemented due to budget
constraint, yet there are several projects were approved by the
ministry to be implemented although there is no urgency or
severe risk of erosion exists in the said areas. This is the most
critical issue that need to be address properly so that every
public fund is worth spending.

2. Results and Discussion

The example of how ISMP has been adopted in
development of coastal zone by looking at ISMP Penang
(2010). For example, management unit 04 (MUO04) cover the
area in Tanjung Tokong. The main issue in that MUO04 is lack
of suitable residential land imposes pressures on the hilly areas
on the landward side and on the seaward side of the MU,
resulting pressure to reclaim land to meet the housing and
commercial demand. Under Structural Plan of Pulau Pinang
(RSNPP) spanning from 2005 to 2020, there is proposal to
carry out massive land reclamation for the construction of a
Waterside development to complement the existing completed
development. The Waterside comprises a marina, a
promenade, a pier, commercial outlets, restaurants and
residential suites providing visitors facilities for yachting, sea
sports, shopping and dining.

Artist Inpression of The Future Deveiopment of Seri Tanjung Pinang Biands
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Figure 5: Land Reclamation for Development of Seri
Tanjung Pinang Islands

Prio Management

rity  Objective

1. Maintain as * Ensure all developments

commercial and comply with local
mixed housing area  authority requirenments on

zoning, density, plot ratio
and height restriction and
guidelines on erosion
control for development
projects in the coastel
zone.
« Offshore development
can be allowed if coastal
processes and water
quality are taken into
consideration. However,
these offshore
developments must be
integrated and compatible
with the existing land use
in this MU and
neighbouring MUs
(MU03,MUO0S5 and
MUO06).
*Control pollution sources
from residential areas,
hotels and commercial
areas via proper collection,
treatment and disposal of
sewage and sullage.
* Local authority to ensure
right of way for public
access to the waterfront.

Strategies

2. Preservation of * Prepare Special Area Plan
traditional kampong  for Kg TG Tokong

3. Proctection of «Establish specific zone for
recreational fishing  recreational fishing
area and provision activity including fishing
for recreational points.
fisheries *Upgrade existing fish

landing infrastucture to
accommodate recreational
fishing boats.

Table 1: Management Strategy for MU04 (ISMP Penang,
2010)

The issue arise is the sedimentation will occur in adjacent
coastline (under MUOS) which is gurney drive resulting of
reclamation works from Seri Tanjung Pinang Development.
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According to ISMP Penang (2010) under Morphology
segment: The modelling works carried out has shown that
reclamation works in the adjacent MU 04 has resulted in the
transportation of sediment into the northwestern end of
Gurney Drive. As this area is sheltered from wave action, this
allows the suspended sediments to settle. Therefore the
emergence of the mudflats at the northwestern end of Gurney
Drive is the result of changes to the morphological conditions
brought about by the reclamation works. The question that
should be asked, Was developer follow the strategy (a) under
priority (1) in the management strategy of MU04? On the
other hand, there is a concern on the sedimentation raise by
Penang DID’s Deputy Director as what has been reported by
news media The Edge in the news on 2 April 2014 under the
title of ‘CAP and SAM want Seri Tanjung Pinang II
reclamation project scrapped’.As the conclusion, Malaysia
needs to have law on coastal development especially specific
act on the development in coastal area.
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