
 
Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

International Journal of Engineering & Technology, 7 (3.14) (2018) 196-201 
 

International Journal of Engineering & Technology 
 

Website: www.sciencepubco.com/index.php/IJET  

 

Research paper 
 

 

 

 

Variation of Beach Profile Along Pahang Coast in Malaysia 
 

Fazly Amri Mohd
1
, Khairul Nizam Abdul Maulud

1,2*
, Rawshan Ara Begum

3
, Othman A. Karim

1
, Md Firoz Khan

4
, 

Siti Norsakinah Selamat
2
, Abdul Aziz Ab Rahman

2
, Mohd Aizat Saiful Bahri

2
, Sharifah Mastura Syed Abdullah

2
, 

Mohd Khairul Amri Kamarudin
5
, Muhammad Barzani Gasim

5
, Hafizan Juahir

5
 

 
1Department of Civil and Structural Engineering, Faculty of Engineering and Built Environment,Universiti Kebangsaan Malaysia, 

43600 UKM Bangi, Selangor, Malaysia 
2Earth Observation Centre, Institute of Climate Change (IPI),Universiti Kebangsaan Malaysia, 43600 UKM Bangi, Selangor, Malaysia 
3Center for Water Cycle, Marine Environment and Disaster Management (CWMD), Kumamoto University, 2-39-1 Kurokami, Chuo-ku, 

Kumamoto 860-8555, Japan 
4Centre for Tropical Climate Change System, Institute of Climate Change, Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor, 

Malaysia 
5East Coast Environmental Research Institute (ESERI), Universiti Sultan Zainal Abidin (UniSZA), Gong Badak Campus, 21300 Kuala 

Nerus, Terengganu, Malaysia 

*Corresponding author E-mail: knam@ukm.edu.my 

 

 

Abstract 
 

Pahang is placed at the east coast of Peninsular Malaysia and has a lot of attractive coasts with interesting scenery, which can capture the 

attention of people to the coasts. The seven (7) of significant coasts namely Pantai Cherating, Holiday Villa beach, Pantai Balok, Sungai 

Ular, Pantai Sepat, Pantai Cheruk Palok and Pantai Tanjung Agas are classified has experienced about erosion coastal problem especially 

having significantly for social, environment and economic value recreational activities along of this shoreline. Coastal erosion is recog-

nized as the permanent loss of land and habitats along of the coast. The variation of beach profile characteristics along the shoreline of 

Pahang will be identified and described using the beach profile survey and interpolation technique. From that, the information of erosion 

and accretion for topography surface of coastal was generated by calculating distance and elevation of coasts. Most of these study are 

consist the sandy coastal. Hence the ranges value of coastal width for Tanjung Agas is shows high value of erosion and accretion with -

7.74 and 3.93 m/year. To sum up, the findings of study might be useful in significant decision making for protecting and mitigation 

measures towards sustainable coastal management along the Pahang coastal. 
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1. Introduction 

The coastal area can be defined as the interface between land and 

sea. This area is mostly high vulnerable to natural hazards of the 

climate changes especially during storms and sea level rise prob-

lem [1-2]. In [3-4] also has mentioned that factors of wave and 

tidal forces, wind, sediment, and initial topography would be in-

fluenced the natural coasts. This is supported by [5] study which 

reveal that most of 70% of the world’s coasts are facing serious 

hazard problem especially coastal erosion to many coastal regions.  

These regions are naturally dynamic and often exposed to natural 

factors such as river flows, waves and storms as well as human 

interferences that frequently reform the coastal of geomorphology 

[6]. The processes of geomorphic and oceanographic at the coast 

area is always changes that taking over different of time and spa-

tial scales. In fact, coastal areas also impacted to the economic 

performance as well as other aspects of human health [7-9]. The 

coastal zones are important assets for the physical resources, wild-

life, protection against flooding and recreation in the most of the 

countries in the world. The shoreline position may confront 

changes from year to year due to two major factors which are 

natural phenomena and human activities. In addition, unplanned 

development at coastal area is a major factor of shoreline changes 

due to the human activities. One study by [10-11] mentioned that 

the coastal area was classified as a most difficult to manage due to 

its density and to the huge concentration of human activities along 

of the shoreline. Furthermore, these area are considered to be a 

fragile area because it is easily affected to their surrounding activi-

ties 

Nowadays, in [12] claimed that the coastal areas are facing the 

natural and anthropogenic interference consists of sea level rise 

event, coastal erosion problem and others. Sea level rise for in-

stance, has the potential to affect coastal environments in several 

ways including increased flooding, increased erosion, and changes 

in tidal flows and elevations [13]. Moreover, these findings are 

supported by the findings [14] which showed that changes in tidal 

hydrodynamics under sea level rise may impact to navigation, 

ecological habitats, infrastructure, and the geomorphology of the 

shoreline. Furthermore, hydrodynamics of tidal definitely also will 

influence inundation, circulation and sediment transport processes. 

In order to determine the beach profile changes, there are many 

survey methods can be employed, whether it is short or long term 

period. In [15] revealed that the beach profile of changes are 

commonly required collection of data series of the topography 

profile surveys over a weekly basis. These findings are supported 

by the findings of [16] which showed that this technique is very 
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simple and economic, and demonstrated the capability to monitor 

geomorphology of coastal evolution. 

A novel study by [14] revealed that the surveying techniques for 

determined the beach profile using total station (EDM) also repre-

sented in very high accuracy result. Nevertheless, study by [16] 

found the opposite to be true. Although their study showed this 

technique have several problem such as errors that are additive 

and can be mostly large on wide beaches and obstruction of view 

by objects during measurement. 

The understanding and properties of coastal dynamics are most 

vital both for scientific information and for a sustainable manage-

ment of the coast. However, surprisingly, no extensively studied 

has been made and less much information related about the geo-

morphology of Pahang Coast. Therefore, the aim of this study 

attempts to identify and describe the variation of beach profile 

characteristics along the shoreline of Cherating to Pekan. 

2. Material and Methods 

2.1. Study Area 

The study area comprises of seven distinguish beach profile in 

Pahang, from Pantai Cherating (4° 7'29.83"N, 103°23'47.59"E) 

located at the north eastern of the state to Tanjung Agas 

(3°30'32.02"N, 103°28'34.57"E) where it is located at the southern 

east of the state as shown Figure 1. Located in the eastern region, 

the coastline of study area is facing the South China Sea where the 

coastline consists of sandy and muddy beaches with a total length 

of 209 km [17].  

 

 
Fig. 1: Pahang Coastal Area 

 

Based on the NCES 1985, these area were classified as a high 

erosion of coastal among of East Coast of Peninsular Malaysia 

with known as K1 and K2 category. Furthermore, approximately 

46.3% of Pahang’s shorelines have undergone erosion which ac-

counts for 125.4 km of its length [18]. The coastline is nearly fully 

exposed and vulnerable to the attack of wave from the South Chi-

na Sea. The climate condition in the areas are monsoon season’s 

type, where it is known as the southwest monsoon (From May to 

September), Northeast monsoon (from November to March) and 

two shorter periods of inter-monsoon seasons which consist of 

annual rainfall between 1488 to 3071 mm [19]. 

The data obtained consist of x, y and z axis using survey method. 

This observation has been done throughout the total station survey. 

All the data was imported and processed in ESRI ArcGIS 10.4 

software. The data then was imported to KML in order to visually 

verify in Google Earth to get more accurate location. All incom-

plete data.  

 

2.2. Data Collection and Source 

 
The beach topographic or profile survey was carried out using 

survey method which consist of total station survey for distance 

and elevation in each beach namely Tanjung Agas, Sungai Ular, 

Pantai Sepat, Pantai Cherok, Pantai Cherating, Pantai Balok and 

Pantai Holiday Villa. These beach vulnerabilities were determined 

based on previous study where it is crucial to monitor the changes 

on the selection beaches.  

The survey was conducted in August 2016. The topographic data 

was collected on low tide condition which based on tide table 

obtain from Pusat Hidrografi Nasional in order to cover the range 

of data collection as far to the water edge [4]. The average length 

of the longshore coverage for every beach is approximately 200m 

with a 50m interval between transect line. The interval was set at 

regular interval unless there are changes in the elevation. Point 

coverage and interval are varied between site depending on field 

conditions, weather, equipment and availability of personnel.  

2.3. Spatial Interpolation Technique  

Spatial interpolation technique is the process to interpolate or 

estimate the unknown value for specific locations based on the 

known data values for other points. Interpolation technique or 

methods can be divided into two main group which are global and 

local. As the name indicate, the global interpolation technique use 

all available data to provide estimates for the points with unknown 

values, while local interpolation techniques use only the infor-

mation in the vicinity of the point estimated [14]. 

2.4. Inverse Distance Weighting (IDW) 

In order to map the profile and surface of the coastline, Inverse 

Distance Weighting spatial interpolation technique was used 

where it is based on the assumption that the nearby values con-

tribute more to the interpolated values than distant observations. In 

brief, the influence of a known point is inversely related to the 

distance from the unknown location that is being estimated [20]. 

Using the so-called "Inverse Distance Weighting" method or IDW, 

the weight of any known point is set inversely proportional to its 

distance from the estimated point. It is calculated as in Equation 

(1): 

 

                                                                (1) 

 

where is the value to be estimated,  is the known value while 

di is the distances from the n data points to the point estimated 

n, . (x,y) are the coordinates of the 

interpolation point and (xi,yi) are the coordinates of each disper-

sion point. The weight function varies with a value of unity at the 

dispersion point to a value close to zero as the distance to the dis-

persion point increase. 
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The IDW interpolation technique indicates the degree of incre-

ment and decrement pattern for certain transect line for each beach. 

In other words, the value of the increment and decrement consist 

of some extreme elevation changes for the beach profile. The IDW 

algorithm was applied to generate a Digital Elevation Model 

(DEM) that converts survey point data into continuous field grids. 

Figures is the result for each station established at the beach. 

3. Results and Discussion 

3.1. Coastal Profile 

All locations site have the same trends of beach profile as shown 

as Table 1. Tanjung Agas, Pantai Cheruk Palok and Pantai Sepat 

had widest and longest beach with the interval chainage by hori-

zontal direction between two stations are 300 m. Meanwhile, Pan-

tai Sungai Ular, Pantai Cherating, Pantai Balok and Pantai Legend 

Villa are classified as shortest beach with the interval for each of 

chainage are almost 250 m. Using the interpolation technique, the 

green colour is represented as the coastal land, while blue colour is 

refer to water body area of location. The range value of the coastal 

land of these location are indicated between 2.0 – 7.5 m above of 

mean sea level (MSL).  

3.2. Geomorphology of coastal 

The distribution of profile stations along the seven area facing the 

South China Sea. The findings of in-situ measurement are show 

that these location of Pahang coastal consists of sand beach. Pre-

vious studies was conducted by [21] revealed that the shoreline of 

the Cherating have rocky shores and sandy beaches except at the 

mouth of the river where the sand spit are formed. According to 

recent studies by [17] also proved the study’s findings that Pa-

hang's beaches have rocky shores located in Teluk Cempedak and 

Tanjung Tembeling, the muddy coastline of Tanjung Lumpur and 

the sandy shores are located in Kuala Pahang. These findings are 

supported by the findings of [22, 18] which showed that coastal of 

Sungai Ular, Balok and Tanjung Agas are consists fine sand and 

medium sand respectively.  

Based on Table 2, it shows that the profile section topographic of 

Pahang coast. From seven area of study area, Pantai Cherating, 

Legend Villa and Tanjung Agas has steeper slope with ranges 

value between 1.5 – 3.6% respectively. Meanwhile, coastal of 

Sungai Ular, Pantai Balok, Pantai Sepat and Cheruk Paloh are 

shows that these location so flatten and wider areas. According to 

[18] reveals that coastal of Cherating, Teluk Chempedak, Tanjung 

Lumpur and Pantai Sepat are the examples of the most fascinating 

beaches in Pahang, which attract people for recreational activities. 

These coastal as known as beautiful beaches with captivating 

scenery and background, which can attract the attention of visitors 

to the beaches. 

 

 
Table 1: The Beach Profile of study area 
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Table 2: Cross section of Beach Profile at Study Area 
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3.3. The Rate of Erosion and Accretion of Coastal 

Coastal erosion was caused by currents, wave action and tidal that 

shall make a long term losses of sediments an impacted the physi-

cal of coastal. Coastal erosion occurs when the shore loses their 

sediments which resulting in reduction of sediment budget. There-

fore, theses shoreline change their shape and size from time to 

time as a response to waves, currents and tides. Based on the Fig-

ure 2, Cherating, Holiday Villa and Tanjung Agas are shows high 

value of erosion with rate of erosion between -0.95 to -7.74 

m/year. Comparing beach profile in this study, no significant 

changes of accretion were found in two stations which are Cherat-

ing and Balok coastal, meanwhile the higher of accretion value 

show at Tanjung Agas with 3.93 m/year among of study area.  

Regarding studies from [18, 22-23] reveals that erosion or accre-

tion could occur on the backshore and the sand ridges caused by 

waves during the northeast monsoon with higher level on the 

beach and further inland. Based on the location of shoreline that 

facing the South China Sea, this result also supported by [24] with 

mentioned that beach erosion occurring along the shoreline of the 

east coast states of Peninsular Malaysia is caused only by the large 

waves of the northeast monsoon seasons. 

 

 
Fig. 2: The Bar Graph about rate of Erosion and Accretion (m/year) 

 

Based on the Figure 3 and Figure 4, the findings of surface eleva-

tion and current speed along these location using MIKE21 model-

ing indicate the values were 1.20 to 1.35 m above and 0.15-0.45 

m/s respectively. In [20] had mentioned the strong waves can 

affect and modify erosion in coastal zone areas during a monsoon 

storm. According to [23] added that the significant wave height 

during Northeast and Southwest Monsoon conditions on the east 

coast of Peninsular Malaysia ranges from 2 m and 0.5 to 1 m re-

spectively.  

Another reason of erosion and accretion are occur of these loca-

tion caused by wind action on beaches with fine to medium sand. 

Most of these coastal location are sandy, the finding from [22] 

reveals that wide berms coastal of fine sand provide freely sources 

of material for drying and removal by wind through the year. As a 

result, the wind is strongly enough to blow sand material to inland 

during northeast monsoon. Research findings by [25] also point 

towards that  the location of coastal that have a flat slope has the 

tendency to expose erosion while higher steeper slope of coastal 

that might undergo a period of accretion. Therefore, the coastal 

profile in this study shows that erosion and accretion events occur 

on low-lying area. 

 

 
Fig. 3: The surface elevation along of study area 

 

 
Fig. 4: The current speed (m/s) along of study area 

4. Conclusion  

Coastal areas are mostly important resources for most countries in 

the world for the purpose of physical resources, wildlife, and pro-

tection against flooding, safety and recreation. The changes of 

beach profile characteristics along the Pahang shoreline was 

caused by northeast monsoon and human activities. The beach 

profile measurement is an easy way to measure a beach cross-

section, the simplest expression of beach morphology. The output 

of this study so far had provide additional information about the 

geomorphology and rate of erosion and accretion characteristics of 

Pahang coast. Further study can increase understanding of the 

hydrodynamic parameter effects towards the coastal area and 

coastal community. Therefore, further research might investigate 

useful the coastal modeling of Pahang region using the numerical 

modeling and existing approaches. 
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