
 

 

 

 

 

1 June 2023 
 
Dear Mr. Muhammad Mazmirul Bin Abd Rahman, 
 
INVITATION AND ABSTRACT ACCEPTANCE FOR THE 6TH WORLD CONFERENCE ON MARINE 
BIODIVERSITY IN PENANG, MALAYSIA 
 
We are delighted to invite you to participate in the upcoming 6th World Conference on Marine 
Biodiversity (WCMB 2023), which will be held in Penang, Malaysia on the 2nd to 5th of July 2023. On behalf 
of the WCMB 2023 Scientific Committee, we are pleased to inform you that your submitted abstract, 
“MORPHOLOGICAL RESPONSE OF CHEROK PALOH ESTUARIES TOWARDS THE OCCURRENCE OF 
TYPHOON RAI”, has been accepted for oral presentation at the conference. 
 
2. The WCMB is a high-level international meeting that focuses on the conservation and sustainable use 
of marine biodiversity. The conference provides a platform for policymakers, scientists, conservationists, 
industry representatives, and other stakeholders to discuss current and emerging marine biodiversity 
issues and identify ways to protect and sustainably manage marine ecosystems and their resources. The 
WCMB 2023 conference theme is “Marine Biodiversity Challenges in the Anthropocene”.  
 
3. We are also pleased to inform you that the registration payment process is now open, and we would 
appreciate it if you could complete your registration by making the necessary payment within seven (7) 
working days to secure your spot. Your registration fee is USD 220 (Early Bird Fee-Student). To make the 
payment, kindly transfer the registration fee to the account details provided below: 
Account Name  : USAINS HOLDING SDN BHD 
Bank Name  : AMBANK (M) BERHAD 
Bank Address              : Ground Floor, Bangunan Ambank Group, No. 55 Jalan Raja Chulan, 50200  

  Kuala Lumpur. 
Bank Account Number : 888 – 100 – 985 – 0380 
Swift Code  : ARBKMYKL 
 
4. Once the payment has been made, please email us a copy of the payment confirmation or receipt at 
wcmb2023@gmail.com to confirm your registration. 
 
Additional information about the event can be obtained from the conference website 
(https://www.wcmb2023.org). We appreciate your cooperation and look forward to seeing you at the 
event. 
 
Yours sincerely, 
 
 
 
Prof. Dato’ Dr. Aileen Tan Shau Hwai, FASc. 
Chairperson 
info@wcmb2023.org
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ABSTRACT 

 

Erosion is an alarming issue that affects the livelihood of coastal communities and the natural 

habitat. The permanent loss of land can alter the suitability of an environment for a species to 

thrive. This study aims to illustrate the effect of extreme conditions induced by Typhoon Rai, 

that occurred on the 11 to 21 December 2021, along the Cherok Paloh estuaries which is also 

a known breeding habitat for the Horseshoe Crab (Tachypleus gigas). Both XBeach and Delft 

3D were implemented in this study as to simulate the impacts and extreme conditions induced 

by Typhoon Rai. XBeach, a coastal response model developed to simulate the nearshore and 

coastal processes as a 2-HD open-source process, which includes shore wave propagation, 

sediment transport, flow and bathymetry changes. The event is tested using the 1D model, and 

the sensitivity analysis is done using the error indicator of Brier Skill Score (BSS). The 

sensitivity was tested using various morphological parameters of facua, wetslp and dryslp, 

which then has been compared with the final beach profile to calculate the BSS. This in turn, 

is replicated to the other 1D profile of Cherok Paloh Beach. When the default values of said 

parameters were used, the simulation indicated an overestimation in erosion volume. As per 

the result obtained from the BSS, the best model was obtained by changing the calibration 

parameters of facua and wetslp. 
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Numerical Methods
Approached using XBeach



XBeach (eXtreme Beach) is a two-dimensional horizontal (2DH)
process-based model developed by Prof. Dano Roelvink.

DELTARES .  TU  DELFT  .  UN IVERS ITY  OF  MIAMI  

wave propagation, long waves and mean flow, sediment transport and
morphological changes of the nearshore area, beaches, dunes and

backbarrier during storms



INTRODUCTION

Storm surge is an
abnormal rise of water
generated by a storm,
over and above the
predicted astronomical
tide.
Storm surge is caused
primarily by the strong
winds in a hurricane or
tropical storm. 

Coastal erosion is recognized
as the permanent loss of land
and habitats along the
shoreline, resulting in the
transformation of coast
features.
It is defined as the physical
weathering of surface
materials by currents, wave
actions, and tidal current. 

The coastal shoreline is the point
of interaction between land and
sea,
The changes are basically a
response to various factors
morphological, climatological, or
geological.
Divided into 3 parts,  5 km from
MHWS, Intertidal zone and 3
Nautical miles from MLWS.



PROBLEM STATEMENT

Tg. BatuCherok PalohCherating

Pahang beach's condition during the
preliminary survey on 25 April 2021 note: NCES report, 2015

About 16.33% of Pahang
Beach eroded from 378.4 km.
2 Areas with a length of 1.5
km fall into Cat 1 (Critical)
14 Areas with lengths of 16.9
km at Cat 2 (significant)
58 areas with a total of 43.4 
 km in Cat 3 (Not Serious)
A total of 61.8 km of erosion



Category 1 (Critical)
Shoreline retreat ( rate > 4 m/yr)
High population density
Have commercial/industrial activity
Have public facilities or infrastructure 

Category 2 (Significant)
Shoreline retreat ( rate > 1 < 4 m/yr)
Low population density
Have low agricultural activities
Have low public facilities or infrastructure 

Category 3 (Acceptable)
Shoreline retreat ( rate < 1 m/yr)
Non populated area
Have minimal agricultural activities
Have no public facilities or infrastructure 

note: NCES report, 2015

Beach Erosion Category



STUDY AREA
Maps of Pahang Coastal District and land use

Area lengths = 207 km Cherok Paloh aligned with
shoreline changes 



STUDY AREA

Ecological and
Biodiversity

Estimated about 862 Ha of
Mangrove forest.
High importance for fisheries
and aquaculture.
As a bird sanctuary area.
One of the habitat for
horseshoe crab.



CASE STUDY 

Wind Speed : 267km/h 
Diameter:      185km/h

Eye:               56km
Air pressure :  below 915mbar
Saff i r-Simpson scale :  Cat 5

S U P E R  T Y P H O O N  R A I
( O D E T T E )

1 1  D E C  2 0 2 1  -  2 1  D E C  2 0 2 1
( 1 6  D E C  2 0 2 1 )

Categorized as a rapidly rotating storm
system commonly referred to as a
tropical cyclone 

T R O P I C A L  D E P R E S S I O N  2 9

Make landfal l  at Terengganu coast  and
move to Straits of Malacca

P A T H W A Y S



METHODOLOGY

Hydrodynamic 
 Model

Morphological
Model

Morphological
calibration

Morphological
Validation

2DH 

+

Dryslp,
Wetslp,
Facua

SWAN-XBeach Couple Model proposed by van Rijn et al



Validation OutputHydrodynamic

Simulation

METHODOLOGY

WAVE
Condition

In-Situ Data

Delft-Flow + Delft-Wave

Secondary Data

Topography

Bathymetry

Morphological Model

Morphological Output

SWAN XBeach

Insitu Depth Data

SWAN - XBeach Coupling Model

BATHYMETRY
TPXO 9.0

TIDAL
Gebco 19

Hs, Tp, Dir

Duration 

(18 April -30 April 2021)
Wave Height

Wave Direction

Wave Period

Tidal

Velocity

Boundary
Type - Water level

Forcing -Astronomical

Bottom Roughness
manning - u 0.02, v0.02

Physical Process
Wind and Wave

Hydrodynamic
Bathymetry

Current
Water level

Physical Process
Bottom Friction

JONSWAP - 0.067 m2s-3

Delft-WaveDelft-Flow

Duration 

(8 Dec 2021 -21 Dec 2021)
Wave Height

Wave Direction

Wave Period

Tidal

1

2 3 1

XBeach File
preparation

Grid, Depth, Wave, Tide
XBeach parameter

PRE-STORM
(4 Dec 2021 - 6 Dec 2021)

25 m Interval, 2.5 km length, 100 transects
POST-STORM
(21 Dec 2021)

200 m Interval, 600 km length
TR 1, TR 2, TR3 &TR4

Sampling
(5 Oct 2021)

200 m Interval, 3 km length,
14 transect parallel to longshore.

During High tide
2.2 m - 1.6 m, LAT 

23

4

5



METHODOLOGY

1 D
Cal ibrat ion of XBeach numerical
model
Cal ibrated parameter are anal ised
using Brier  Ski l l  Scoring Analysis
BSS Value Closer to 1 are best
f itted.

Geomorphology
Parameter

Cal ibrated value for 1D is  used in 2D



METHODOLOGY

Grid Size varying (5m to 100 m)
Finer at  the study area.

XBeach Grid

Bedlevel  (7m to -11m)
Water depth at  boundary required
more than 10 m

XBeach Bedlevel

Grid Size

Size of  

SWAN Grid

     (1000 x 1000 m)

     (97800 x 176400 m)

Bedlevel  (0m to -80m)
Taken using Delft
Dashboard.
TPXO 9.0
Resolut ion 1/30 (deg)

SWAN Bedlevel

Location of SWAN and XBeach, ADCP,
Tidal and XBeach Data Extraction point 

SWAN Grid and Bedlevel Setup XBeach Grid and Bedlevel Setup



Before After
MONITORING

loss = 25.29 m3/m

loss = 21.69 m3/m

y = -0.0221x + 2.7142



y = -0.0241x + 3.0744

y = -0.0196x + 2.4392



y = -0.0256x + 2.8576



Before After
MONITORING

loss = 60.26 m3/m

loss = 72.12 m3/m

y = -0.0393x + 2.933



y = -0.0839x + 5.576



y = -0.0379x + 2.7997



y = -0.0381x + 3.6928





RMSE= 0.07
d= 0.99

Flow Validation

RESULT



RESULT

RMSE= 0.05
d= 0.69

RMSE= 0.05
d= 0.69

Flow Validation



RESULT

RMSE= 90.73
d= 0.58

RMSE= 88.36
d= 0.63

Flow Validation



RESULT

RMSE= 0.08 RMSE= 1.55



Wave Validation

RMSE= 21.45



Wave Condition

Wave Condition during Typhoon Rai, Tropical Depression 29



RESULT
XBeach morphological parameters calibration 



RESULT

XBeach morphological parameters calibration 



RESULT
TR 1

MSL MSL

BSS = 0.976

TR 2 BSS = 0.968 TR 4 BSS = 0.968

TR 3 BSS = 0.825



RESULT

11-DEC-2021 12-DEC-2021 13-DEC-2021 14-DEC-2021 15-DEC-2021

16-DEC-2021 17-DEC-2021 18-DEC-2021 19-DEC-2021 20-DEC-2021

EROSION SIMULATION

Hs = 1.07 m Hs = 0.98 m Hs = 1.39 m Hs = 1.18 m Hs = 1.05 m

Hs = 0.75 m Hs = 1.12 m Hs = 1.35 m Hs =1.53 m Hs =0.79 m



RESULT

23 Dec 2021 TR 2

23 Dec 2021 TR 3

3 Jan 2022

3 Jan 2022

20-DEC-2021



RESULT
CRITICAL TIME 18-DEC-2022  12:00:00



CONCLUSION

Provide better understanding on morphological
respond toward storm surge

Act as early warning  tools for extreme event or
local long term morphological process

Further acknowlage for policy maker and
goverment for intermediate actions
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