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Abstract. Peninsular Malaysia coastline is undergoing extreme level of erosion causing
economic retardation and life threatening situation. National Coastal Erosion Studies 1984
shows that around 52% of Peninsular Malaysia’s coastline is undergoing erosion and these
value might have increased over the years. Hence, this paper aims to locate the erosion prone
area in Peninsular Malaysia in response to monsoon by utilizing documented mass media
reports. The review of mass media reports were analysed together with wind speed in
representative of monsoon for the five years period to achieve the aim of this paper. The
outcome of this study shows that the severity of coastal erosion in Peninsular Malaysia is
increasing drastically. In addition, the northeast monsoon shows the highest impact on the
erosion disaster especially in the East Coast of Peninsular Malaysia. The result from this
empirical studies shows a good correlation between coastal erosion and monsoon in Peninsular
Malaysia. Therefore, the coastal erosion is highly catalysed by monsoon (wind) as its prime
catalyst.

1. Introduction

Coastal erosion could be defined as the land ward displacement of the shoreline caused by the
movement of wind and water [1,2]. In Malaysia, almost 30% of coastline are undergoing erosion (52%
for Peninsular Malaysia) based on the National Coastal Erosion Study in 1984 [3]. The severity of this
problem had caused the government to classify coastal erosion into different categories such as a)
Category 1: Critical, b) Category 2: Significant, and ¢) Category 3: Acceptable [4]. However, in
Malaysia coastal erosion disaster is still underrated till the very few years, the society starts to show
their concerns [5]. One of the main cause of coastal erosion in Peninsular Malaysia is due to the wind
climate that is dominated by monsoons all over the year [6]. Peninsular Malaysia was already prone to
a lot of wind related disasters (thunderstorms, landslides, cyclone and etc.) [7] And now taking its turn
towards worsening coastal erosion phenomena [8]. The traditional interpretation of coastal erosion and
wind related disaster might not give any relevancy but however, previous research has proven that
wind is the main catalyse that cause severe coastal erosion in Peninsular Malaysia [9-11]. The
mechanism works as the wind defines the wind waves. The stronger the wind in the coastal zone, the
larger is the wave height and therefore the erosive action. Accordingly, the objective of this paper is to
identify the erosion prone areas in Peninsular Malaysia based on coastal erosion cases documented by
mass media in recent years with response to monsoons in Peninsular Malaysia.
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2. Methodology

2.1. Coastal erosion cases

Firstly, an extensive review of online news, news video and online newspaper archives reports
documenting coastal erosion in Peninsular Malaysia has been performed using the Public Domain
search engines (For instance: www.google.com). Keywords such as “coastal erosion”, “coastal erosion
damages” or “coastal erosion cases” were used. The search was conducted by setting the time frame to
indicate a custom range over a period of time. For instance, the first and last day of each month
(January-December) for each considered year that are from year 2013 — year 2017 [12]. Next,
collected information was made sure to have reliable publisher, date of occurrence, location of
occurrence and other contents that is related to coastal erosion issues as per shown in Figure 1.

Hotel diancam hakisan pantai

WARTAWAN SINAR HARIAN
0 ER 2013

Title

Publisher

Sinar

Masalah hakisan pantat yang keshatan sudah semakin menghampw! kawa

(Ubah saiz teks)

Location |PORT DICKSON - Masalah hakisan di Pantai Hotel Regency Tanjung Tuan, Batu S, perlu dipandang serius oleh

pihak berkenaan memandangkan masalah itu sudah menghampiri tapak hotel berkenaan.

Pengurus resort, Mazlan Atan berkata, masalah itu berlarutan sejak empat tahun lalu dan jika tidek diatasi segera
berkemungkinan 138 unit bilik dan apartmen hotel ini akan runtuh dalam masa kurang dari sebulan

Figure 1. Example of online news information layout.

Secondly, all the collected data from year 2013 to year 2017 was tabulated in respective of their year,
date, state, news title and publisher using Excel spreadsheet. Several tabulation that emphasizes
different data by using “Sort & Filter” option was made based on the collected data to ensure smooth
data analysis. The example of data tabulation for this research is shown in Table 1 in reference to
Figure 1. These list of data were then processed into several interactive graphs to achieve the aim of
this investigation.

Table 1. Example of case tabulation.

Year Date Location Cases News

2013 11-Oct Negeri Sembilan Hotel diancam... Sinar Online

2.2. Wind speed data
The wind climate in Peninsular Malaysia is dominated by North Eastern Monsoon (November-
March), South Western Monsoon (Mid-April-September) and Inter Monsoon (April and October). The
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wind speed in Peninsular Malaysia is highly influenced by its monsoonal season [7]. The wind speed
for this study was taken for five years period because the variation of average wind speed can be very
large for the period of more than five years [13]. The meteorological data of Peninsular Malaysia from
year 2013 to year 2017 were obtained from an online metrological database [14] that is also famous
among other researcher [15-17]. The database contains observed historical wind data that were
classified into Maximum, Average, and Minimum as per shown in Figure 2. In this research, daily
Maximum wind speed data was utilised to study the extremity of coastal erosion in Peninsular
Malaysia [18]. The wind speed data were then processed to produce average wind speed in peninsular

Malaysia (Figure 3), average wind speed in east coast of peninsular Malaysia and average wind speed
of west coast of peninsular Malaysia.
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Figure 2. Example of case tabulation.
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Figure 3. Monsoon flow in Peninsular Malaysia. [20]

3. Results and discussions

3.1. Annual coastal erosion analysis

The analysis of the five years (2013-2017) study period data had given a total of 100 cases inclusive of
all news related to erosion such as damages, mitigation and community opinion. Figure 4 shows the
trend of coastal erosion cases in Peninsular Malaysia from year 2013 to year 2017, which shows a
drastic increment. The increment in coastal erosion cases shows a significant relationship with the
increment of wind related disaster as portrayed by the previous researcher, as it grows more rapidly by
each year and created awareness among the Malaysian citizens [6].
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Figure 4. Total coastal erosion cases in Peninsular Malaysia (2013 — 2017).

3.2. Annual coastal erosion and wind speed analysis

In regards to the increment coastal erosion cases and wind related disaster as signified by the previous
researches, an analysis of coastal erosion cases and average wind speed in Peninsular Malaysia was
done. The analysis was done from the year 2013 to year 2017 as shown in Figure 5 in monthly
separation perspective. Figure 4 exhibits some distinguish result that shows the relevancy of wind
speed (monthly average) along with the number of coastal erosion cases. The analysed wind speed
data in this study agrees well with previous researchers data in Peninsular Malaysia [19]. The highest
of both coastal erosion cases documented and average wind speed are noted on February and
December. The lowest of coastal erosion documented cases are on March and Jun in which Jun has the
least average wind speed too. The rest of the months exhibits significant amount of cases along with
the wind speed in Peninsular Malaysia.
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Figure 5. Coastal erosion cases and average wind speed in Peninsular Malaysia (2013 — 2017).

The justification of this result could be related to the wind flow of Peninsular Malaysia that are
dominated by monsoons [6,20]. Firstly, the highest cases of coastal erosion are documented along with
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the highest average wind speed in the month of February and December which falls into the duration
of Northeast monsoon flow (November to March). The least amount of cases are documented during
the Southwest monsoon (May to September). In this period zero cases were achieved in March and
Jun along with the lowest average wind speed. The inter monsoon season on April shows a dim
increment in the number of erosion cases and low wind speed as it approaches Southwest monsoon. In
contrast to inter monsoon on October that shows a high increment in the number of cases and wind
speed as it approaches Northeast monsoon. In brief, this analysis shows that Northeast Monsoon has a
bigger impact on the coastal erosion in Peninsular Malaysia compared to Southwest monsoon [10,21].

3.3. Annual erosion and wind speed analysis (Sections of Peninsular Malaysia)

Further analysis of coastal erosion and wind speed was done to identify the locations of erosion in
Peninsular Malaysia. Based on this extensive review, it shows that nine states in Peninsular Malaysia
is undergoing coastal erosion that are Johor, Kelantan, Melaka, Negeri Sembilan, Pahang, Pulau
Pinang, Perak, Selangor, Terengganu. Geographically, these states could be merged into sections such
as East Coast of Peninsular Malaysia (Kelantan, Pahang, and Terengganu) and the West Coast of
Peninsular Malaysia (Melaka, Negeri Sembilan, Pulau Pinang, Perak, Selangor, and Johor).

3.3.1. West coast region.

The similar analysis of coastal erosion cases and wind speed analysis was done for the west coast
region as shown in Figure 6. The analysis done for the west coast region shows that west coast had
very little amount of erosion cases over the period of five years with some of months had absolute zero
cases documented. The highest wind speed recorded around March shows the end of northeast
monsoon and transitioning to southwest monsoon which lasted until September with the highest case
of coastal erosion documented over the period with no significant wind speed related. Hence, based on
the review it shows that west coast of Peninsular Malaysia is less likely to be majorly damaged by the
coastal erosion without denying the fact erosions are happening but in a very low rate.
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Figure 6. Coastal erosion cases and average wind speed in West Coast of Peninsular Malaysia
(2013 — 2017).

3.3.2. East coast region. The similar analysis of coastal erosion cases and wind speed analysis was
done for the east coast region as shown in Figure 7. The analysis done for the east coast region shows
that east coast had extreme amount of erosion cases over the period of five years. The highest wind
speed recorded around December shows the beginning of northeast monsoon that lasted till March
with the highest case of coastal erosion documented over the period with significant wind speed
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related. Hence, based on the review it shows that east coast of Peninsular Malaysia is more likely to be
majorly damaged by the coastal erosion with alarmingly high rate of cases.
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Figure 7. Coastal erosion cases and average wind speed in East Coast of Peninsular Malaysia
(2013 — 2017).

3.4. Coastal erosion and monsoon correlation

Subsequently, in this study the evaluation of coastal erosion and monsoon correlation was done solely
using the collected wind speed data and number of cases documented. Based on these information the
graph of wind speed (representing monsoon) against number of coastal erosion cases was plotted as
shown in Figure 8. In fact, the correlation between wind speed that represents monsoon and number of
coastal erosion cases shows a good correlation with the regression analysis of R2 = 0.6. The twelve
plotted points represents all the twelve months representing the number of coastal erosion cases and
wind speed for each months as portrayed in Figure 4. It as well as exhibits similar data content as
shown in Figure 4 except that Figure 7 shows clearer absence and extremity of coastal erosion and
wind speed relationship.
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Figure 8. Wind speed against number of cases.
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3.5. Monsoon induced coastal erosion

It has been shown that coastal erosion reciprocate well with the monsoonal phenomena in Peninsular
Malaysia. The drastic increment of coastal erosion based on the mass media reports review portrays
the disaster’s severity and community’s agitation over the disaster [6,22]. The above analysis also
shows that the northeast monsoon tends to have higher impact on coastal erosion phenomena
especially in the East Coast of Peninsular Malaysia compared to the southwest monsoon that hits the
West Coast of Peninsular Malaysia as shown in Figure 8 [10,21]. This arduous damages on the East
Coast of Peninsular Malaysia could again be justified as the amount of coastal erosion cases increases
during the transition southwest monsoon to northeast monsoon. The geographical location of East and
West Coast of Peninsular Malaysia might be the reason of such difference in the erosion extremity.
The vast South China Sea that faces East Coast of Peninsular Malaysia without any obstacles could be
the reasons that influences high erosion cases compared to the West Coast of Peninsular Malaysia that
is facing Sumatran Island [3]. The severity of coastline erosion and damages caused in the East Coast
of Peninsular Malaysia are highly intolerable especially in Terengganu state, which has the highest
amount of cases documented from this study. The damages caused by coastal erosion are inclusive of
structural damages, infrastructural damages, economical retardation and some life threatening situation
[23]-[26].

4. Conclusion

In conclusion, an in depth review of coastal erosion cases in relation to wind speed at Peninsular
Malaysia has been performed for a period of five years (2013-2017). Utilizing the methodology of this
study a conclusion was drawn to show that the coastal erosion cases in Peninsular Malaysia is
increasing drastically mainly due to the northeast monsoon (November — March) which high impact to
the East Coast of Peninsular Malaysia, especially Terengganu. These series of incident also causes
high loses in economic value and some life threatening situation. This conclusion is drawn solely
drawn from the outcome of the erosion cases documented and the wind speed of Peninsular Malaysia
without considering other external parameters. More importantly, this study represents an empirical
investigation of coastal erosion in response to monsoons that incorporates quantitative coastal erosion
cases that happened in Peninsular Malaysia. Similar, approach was previously used by lleana to
investigate thunderstorm in Romania and Noram to estimate roughness length with semi-empirical
method [27], [12]. Hence, the analysis of this research shows good agreement to the aim of this paper
that is to identify the erosion prone areas in Peninsular Malaysia based on coastal erosion cases
documented by mass media in recent years with response to monsoon in Peninsular Malaysia
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