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The North-central Selangor (NCSC) is one of the important IBA in Malaysia that holds over
50,000 migratory shorebirds including globally threatened and near-threatened species.
Nonetheless, the NCSC is currently under a very high pressure or threat. For instance, heavy metal
levels have been reported to increase significantly along the west coast of Malaysia. However, little
studies have been done to highlight this issue in NCSC. Moreover, the lack of studies on emerging
and new pollutants in the area is also concerning. Micro-plastics pollution should also be
addressed as they are abundant during high tide, exposing the shorebirds as 70% of their foraging
activity occurs at that time. The increase in pressure is mostly attributed to the anthropogenic
activity and development along the NCSC area. Other issues faced by the shorebirds population in
the area include coastal erosion, exposure to coal-by-product, land management and climate
change. Similar challenges also occur within the region as such, understanding and solving the
issues in NCSC would help improve conservation works in nearby areas too. Hence, suggestions to

mitigate and improve the current issues are also presented.
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I. INTRODUCTION

The current biodiversity crisis has led to the most dramatic
declines of shorebirds population around the world
(WHSRN, 2025). Hence, the Important Bird and
Biodiversity Area (IBA) Program was created, where
selected sites are known to have true significance for the
international conservation of bird populations (BirdLife
International, 2025a). Malaysia alone has a total number of
55 IBAs with an area of 5,135,645 ha; 18 in Peninsular
Malaysia, 14 in Sabah, 22 in Sarawak and one oceanic island.
Additionally, Malaysia became the 28™ Partner of East-
Asian Australian Flyway (EAAF) Partnership, further
acknowledging the importance of these IBAs to the global

shore bird population (EAAF Secretariat, 2025). The EAAF
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is an important route for more than 95% of the population of
certain endangered species (Kim et al., 2018), which is one
of the nine major routes used by migratory birds. Stretching
from Siberia and Alaska in the north and going southward
passing through east and south-east Asia and ends in
Australia and New Zealand (Figure 1). In general, it crosses
three continents and 22 countries and is considered to be
one of the largest and most species-rich migration corridors
(Turrin & Watts, 2016). According to EAAF Secretariat
(2025), the flyway is home to over 50 million migratory
birds, from over 250 different populations, which include 36

Globally Threatened species and 19 Near Threatened species.
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Figure 1. The East-Asian Australian Flyway (EAAF)

THE NORTH-CENTRAL SELANGOR COAST

The North-central Selangor Coast (NCSC) is both part of the
IBA and East-Asian Australian Flyway networks (Figure 2).
A coastal area stretching from Sungai Besar in the north
until Pulau Indah in the south, with an area of
approximately 28,000 ha. It consists of intertidal mudflats,
sandflats, mangrove forest patches and mangrove islands.
The mangrove belt of NCSC is known for being highly
productive and has significant social and economic
importance (BirdLife International, 2025b). The average
annual rainfall in the area is less than 2,000 mm with a
mean annual temperature of 26.6°C and it experiences both
the north-east and south-west monsoons. The NCSC is one
of the key wintering and staging sites for migratory

based

several

waterbirds, predominantly waders, on their

abundance and diversity. Moreover, globally
threatened and near-threatened species including Spotted
Greenshanks, Far Eastern Curlew, Great Knot, Black-tailed
Godwit and Bar-tailed Godwit have been recorded in the
area. Additionally, it is also home to the globally threatened

Lesser Adjutant and believe to support one of the largest

remaining populations in Malaysia.

Figure 2. North-central Selangor Coast as part of the EAAF

network

Although IBAs are considered as priority conservation
areas, many are not legally protected (BirdLife International,
2025¢) such as in the NCSC case. This makes the coverage of
biodiversity by protected areas inadequate and incomplete.
Furthermore, continuous development and anthropogenic
activities in the area further degrade and disturbed existing
habitats. Therefore, this article aims to provide a
comprehensive review of the current state of the NCSC,
focusing on the main issues it faces to evaluate and
synthesise existing knowledge, identify gaps, and highlight
the implications for conservation and management of the
area. It is a hope that this review will help related
stakeholders to understand more about the challenges and

allow them to work together effectively to conserve the area

in the future.

III. MAIN ISSUES AND CHALLENGES

According to Birdlife International (2025b), currently the
North-central Selangor coast (NCSC) is under a very high
pressure or threat with unfavourable state of condition. To
aggravate this issue, shorebirds population are also
subjected to continuous exposure from various toxic
pollutants in the coast (Ismail & Rahman, 2016; Rahman et
al., 2017). As such, we will try to highlight pollution studies
and other issues (or the lack thereof), that focus on the
NCSC and their significant impact onto the subject. These
include inorganic and persistent organic pollutants, micro-

plastic pollution, coastal erosion, coal burning by-products,

governance and management issues and climate change.
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A. Inorganic Pollution (Heavy Metals)

Heavy metals pollution has long been an issue particularly
along the west coast of Malaysia. Lead (Pb) in particular has
shown high accumulation in the sediment (Rahman et al.,
2013; Buhari & Ismail, 2020) and biological samples (Arai et
al., 2012; Rahman et al., 2019; Salam et al., 2021) through
the years. Heavy metals are known to induce behavioural
increased diseases and

changes, susceptibility  to

reproductive dysfunction even in sub-lethal dose to
shorebirds (Martin et al., 2003; Fry, 1995; Ludwig et al.,
1995). The metals are also highly nephrotoxic to newly born
chicks (Burger & Gochfeld, 2009) affecting embryonic
development (Kertész et al., 2006) and causing renal and
haematological toxicity (Mateo et al., 2003). Other than that,
the thinning of eggshells, premature hatching and
deformities in the young has also been reported (De Luca-
Abbot et al., 2004; Kim & Koo, 2007). According to ECU
(2023), the main sources in Malaysia are mostly caused by
sewage and effluent discharge from agro-based and
manufacturing industries, irresponsible earthworks, land-
clearing activity and waste disposal. Evidently, there is an
increasing trend of heavy metals accumulation in the marine
environment in the peninsular. However, the lack of study of
heavy metals focusing on shorebirds habitats in NCSC is
concerning despite the trend. Even if one exists, the data are

too scattered and most likely outdated to reflect its current

status.

B. Persistent Organic Pollution

Persistent-organic pollutants (POPs) are highly toxic,
persistent and mobile. Even though many of the sources of
POPs have been banned, they are still largely present in the
environment due to their persistency. DDT, PCB, and
dioxins are some of the well-known examples. Under the
Stockholm Convention Treaty, more than 90 countries
worldwide agreed to reduce or eliminate the use, production
and/ or release of 12 key POPs (USEPA, 2025). Nonetheless,
in Malaysia, reports as early as 1981 has found high levels of
POPs contaminating river water, sediments and fish
(Abdullah, 1995). A study done to look into organochlorine
pollutant (OCP) a part of POPs, found out that their levels in

the west coast are comparatively similar with studies in the

same region and other parts of the world (Hossain, 2001).
However, the constant levels of POPs pesticides in the
Malaysian environment suggested continuous input have
been occurring even though they have been banned from
import (CAP, 2005). The lack of study focusing on POPs
along the NCSC should be addressed urgently too. Persistent
organic pollutants exert a broad-spectrum of side effects on
birds, interfering with their endocrine, immune and neural
system, reproduction, and development, and growth (Hao et
al., 2021). Shorebirds in particular, are susceptible to
embryotoxicity, reduced reproduction performance as well
as reduced refuelling and flight performances (Ma et al.,

2022).

C. Micro-plastic Pollution

Plastic or macro-plastic (>10mm) breaks down under into
smaller particles, becoming widespread and ubiquitous in
the marine environment. Hence, they are readily consuming
throughout the food chains and are toxic to fauna
(Sridharan et al., 2022). Plastics ingestion by shorebirds is
increasingly common and it is estimated that at least 44% of
the marine birds have ingested them (Rios & Moore, 2007).
In Malaysia, both macro and micro-plastics can be found in
abundance along the high tide lines particularly in the west-
coast area (Ismail et al., 2009; Vin et al., 2020; Mohamed et
al., 2023). The high tide lines or upper tidal flats was found
to contributes to more than 70% of the birds' cumulative
foraging time, twofold greater than their proportional area
(Mu & Wilcove, 2020). This demonstrated the significance
plastic pollution and the impact it could have on foraging
shorebirds. Moreover, the widespread of plastic in fish or
shorebirds preys along the west-coast of peninsular
Malaysia are also common; commercial fish species in a
local market in Selangor were found to be contaminated by
plastics from 0.2 mm to 34.9 mm in size (Karbalei et al.,
2019), while another study found out more plastics in 16
commercial species from the west coast (Jaafar et al., 2021).
Clearly, there is a grave concern over the consumption of
fish not only for the shorebirds, but also the human

population in the west-coast region.
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D. Coastal Erosion

In Malaysia, at least 15% of its area is threatened by coastal
erosion (ECU, 2023). Moreover, erosion is believed to be
one of the serious and dangerous issues along the Selangor’s
coastal area (Zecchin et al., 2019; Asmawi & Ibrahim, 2013).
The average erosion rate along Selangor coastline was said
to be more than 2m/ year and it can vary from 4.81 to 6.39
m every year (Ahmad et al., 2021). The highest erosion rate
was recorded in Kuala Selangor district coast with 18.61
m/yr (Daud et al., 2021). Furthermore, it was found that the
Selangor’s shoreline is exposed to more erosion activity
(77.3%) than accretion activity (22.7%) (Maulud et al., 2022),
which covers at least 151 km area. They added that, apart
from natural phenomenon, anthropogenic activity along the
coast has been attributed to the observed erosion activity.
Prone areas were also found to lack mitigation or structure
to prevent such erosion. Moreover, land use such as
development, land reclamation and aquaculture further
accelerate erosion activity in already vulnerable locations.
The rising sea level has been causing erosion and
submergence of shorebirds feeding areas (Galbraith et al.,
2002; Nicholls & Cazenave, 2010). Several IBAs along the
East-Asian Australian Flyway have also shown striking tidal
flat losses (Santos et al., 2023). When combine with the
already aggressive erosion activity from anthropogenic
sources, the NCSC coastal erosion is expected to accelerate
in near future. In addition, due to the compound effect of
both anthropogenic activity as well as shorebirds abundance,
there is a need to assess the severity of erosion activity in all

key sites along the NCSC to better understand the risk.

E. Exposure to Coal-burning By-products

The shorebirds in the North-central Selangor Coast (NCSC)
area are also exposed to coal-mining by products. The Kapar
Power station (KPS) in Klang has several man-made ponds
to contain the waste or by-product of coal burning and
usually covered by shallow level of water (Chin & Khoo,
2018). These by-products i.e., coal ash ponds of which 70%
of it is still being disposed of in landfills (Haynes, 2009),
create a high tide roosting site for migratory shorebirds
wintering in the area. However, these coal ash ponds are still

an unstable form of containment, as coal is burned, trace

amounts of arsenic, lead, cadmium, mercury, and other
metals remain in the ash (Delbridge, 2019). The lack of
study to assess the level of heavy metals along the vicinity of
the power station and its potential impact to the migratory
shorebirds needs to be looked into. Although the immediate
danger of death to the population or individual species may
not be a concern, prolong exposure to the heavy metals
could affect their survival in the long run. In addition, the
decommissioning of KPS is well-underway as it will be
replaced by a gas-fired power plant (TNB, 2022). The
development of new power plants and reclamation of the
existing one will surely affect the shorebirds activity in the
area, most likely displacing them somewhere else. As such,
there is really a need to identify new potential key sites as an
alternative to the current KPS’s location. In the meantime,
understanding the shorebirds habitat preference as well as
strengthening conservation efforts on the remaining sites

should be prioritised.

F. Governance and Management Issues

Although Malaysia has a clear policy and planning to the
extent of including ecological corridors in its land-use
process (Rameli, 2022), they cannot be the sole solution to
prevent global biodiversity decline from development, as
different categories of countries need contrasting
conservation strategies (Huang et al., 2018). In some part of
the country, shared governance practice has been seen to
yield positive result particularly in Marine Protected Area
(Islam et al., 2017). Such case is most likely viable due to the
inter-dependency of the local’s livelihoods with the
government’s agenda. However, in the case of the country’s
IBAs, some are not only under different jurisdiction, but
they could also be spatially and temporally inaccessible to
many due to their location and nature. Nonetheless, they are
still at the receiving end of pollution input from

anthropogenic activity. Hence, conservation interest
particularly from the local community perspective is low.
Conversely, some areas may have gained the interest of both
the local community and industrial players (Ismail &
Rahman, 2016). Such case is not rare in the region due to
continuous demand of coastal land for economic
development (Amir, 2020). The destruction occurred mainly

due to poor coordination among the stakeholders as well as
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conflicting interest. Apart from poor coordination between
government agencies in conservation planning (Gopinath &
Puvanesuri, 2006), overlapping and complex jurisdiction
between federal and state governments in Malaysia is also
an on-going challenge that has been acknowledged (Islam et
al., 2017). According to KBAP (2025), these conflicts further
lead to the lack of enforcement and increasing pressure for
land-grab for the state development. Furthermore, this lack
of jurisdictional coordination and integration among the
agencies not only slow down on-going conservation effort
but also make it fail to achieve its intended objective. The
Economic Planning Unit (ECU, 2023) also added that
enforcement capacity, inadequate monitoring and research
and development need to be addressed. In addition, limited
financing, the lack of ownership and shared responsibility
among stakeholders have already caused numerous efforts
undertaken to be less effective. Nonetheless, Malaysia has
committed itself to achieve all the 17 Sustainable
Development Goals (SDG) by integrating them into the 12th

National Plans and so on.

G. Climate Change

In Malaysia, the characteristic features of the climate are
uniform temperature (26°C to 28°C), high humidity and
copious rainfall (MET Malaysia, 2025). According to
Rahman (2018), Malaysia could be considered as a free zone
from climate related disaster although mild climate related
disasters are quite frequent to happen. Nonetheless, by 2050,
it is projected that the overall temperature will rise of up to
1.5°C with higher rainfall activity particularly in the
southern part of the peninsular. There are growing studies
that show how climate can have tremendous impact on
shorebirds population but only a few in Malaysia. A
comprehensive review by Seri and Rahman (2021) suggested
that about 169 migratory species in Asia area affected
severely by weather and climate changes. Although the
statuses of many other species are still unknown due to data
scarcity, it can be assumed that they are also directly or
indirectly affected by the changing of climate. Studies have
shown that shorebirds were first affected by the weather
conditions during migration and wintering (Saether et al.,
2006) and after arriving at their breeding ground

(Tryjanowski et al., 2004). According to Stutzman and

Fontaine (2015), a close relationship between migrants and
invertebrates’ phenology indicates that shorebirds may be
vulnerable to changes in seasonality driven by climate
change. Evidently, protecting and conserving important
habitats related to the shorebirds are vital in the long run.
The ecosystem-based adaptation or approach to mitigate
climate-induced changes by maintaining existing natural
ecosystem structures and improving ecosystem services
(Hugq et al., 2013) could very well benefits both people and
nature such as in the case in Europe (Doswald & Osti, 2011).
These include but not limited to protecting and restoring

wetlands, riverbanks and mangrove re-planting in key areas.

IV. SUGGESTIONS AND FUTURE

POSSIBILITIES

Considering the challenges and accelerated impact of
anthropogenic activity on key habitats in the North-central
Selangor coast, there is a need to develop an integrated and
sustainable framework or approach to address the current
issues. One way to mitigate the current habitat deterioration
issue is to increase the resilient of key habitats and adjacent
areas. In addition, improving ecological connectivity
between key sites should also be considered in the long-term
mitigation planning. For governance issues or conflicts, the
involvement of various stakeholders, through shared
responsibility and commitment should be considered.
Furthermore, a steering committee or intra-agency task
force consisting of key stakeholders are needed to ensure
every action taken are on track and align with the strategic
goals set up. There are also urgent needs for multi-
disciplines research to be conducted to determine the actual
status of the key habitats in NCSC and their impact onto the
shorebird’s populations. In the meantime, urgent action
should be taken to:

1. Reduce the current loss of habitat and biodiversity
in NCSC to the lowest level.

2. Identify new potential key areas to support both
existing and future shorebirds population in NCSC.

3. Develop and strengthen the committee consisting
of key agencies and related stakeholders.

4. Identify future alternative to increase resilience
and promote adaptation.
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V. CONCLUSION

The North-central Selangor Coast (NCSC) as an important
IBA and network along the East-Asian Australian Flyway, is
under increasing challenges to maintain its status. Despite
the regular and updated reviews on Malaysia’s biodiversity
policies and frameworks, as well as the recent move to
promote the IBA into Malaysia’s new RAMSAR site, there is
plenty of groundwork and action needed at the ground level

addressing fundamental issues. The review further shows
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