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Outline of Presentation:

v" Overview of hydraulic modeling study
in Coastal Engineering

v Important Modelling Concepts based
on DID Guidelines 2001

v Conclusion




What is Coastal Modeling?

» Simulating the coastal environment
 Water level
 Wind
« Waves
 Current (speed & direction)
« Sediment transport




Coastal Modeling

» Physical Modeling
» Numerical Modeling
» Hybrid Modeling
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Some Coastal Numerical Modelling Tools
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Water Modelling System

All software models are almost the same'
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Why Numerical Modeling?

> Resource Constraints
e Time

* Money

» Spatial Coverage




Why Need Coastal Modeling?

»

vV V

Understanding hydraulic phenomena/
coastal impacts due to development
(Erosion/sedimentation/sediment plume
problems affecting project area).

Planning and assessment of coastal
development

Develop possible strategy to alleviate
problem wherever practicable.

Monitoring feedback

Etc....




Typical Scope of Works for Numerical Modelling:

>

>

Collect and collate field data for the modeling study;

Investigate the marine regime at the proposed project
area taking into account the physical parameters within
the area,;

Develop further understanding of the problem and
Identify the possible influencing factors leading to the
problem;

Carry out hydraulic modeling

« to determine the current flows and sedimentation
pattern within and around the project area;

« as the input for permanent structure design;

Identify possible strategy to alleviate the sedimentation
problem.



Some Terms in Numerical Modelling:

» Hydrodynamic Modelling - study of current
and water level fluctuation

» Waves Modelling — study of wave propagation,
growth and decay of waves in nearshore area

» Sediment Transport Modelling - study of
cohesive & non-cohesive sediments while
assessing bed level changes




General Numerical Modelling Concepts:

Data Collection

Model Set-up

Offshore Wind/Wave Condition
Hydrodynamic Simulation
Calibration & Verification
Wave/ Sedimentation Modelling
Results
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Data Collection

1. Bathymetry Data

CEX

Tk File Edit view Workarea Window Help - 5 X

[Ma =g = | =22 @2 R|||laas=zd

=
178000 : Tandfican at datam UNCLOS. mave been|de Tl he azea of [hie : : e g
3 ang Fhe 'ASL is a that has b D . <} dan O et ir Patavy Surul
ch IMO dhn dikudtknagakan pada 28 byithe IMO fand whidh cafne into cffec t H A o %

176000 —farn 0OUUHakar cenyputal): Kapar-kapat 000D - hputs: -Local “Tme ~oa ~2¥chr [December -2 ” "% ” tw--Soa tayoi g ~Fide-

PL tidek byleh medyimppng lebib dar] Vessels|exedising arcllipelagi nes passage s ~ x

Jiari paksi [ASL yang terchrta dan tidak not devjate 'more thar] 25 miles frozh the charted §xi 7| <& . . G ar (- see Admirg F Volume 2 &y
174000 4 Jfrasan pesisip pantai-ysng shalinot navigate, while id ucchipelagic

1 H B lapes po to shorefward of the ardas indicated t
172000 f ok u;;_u;;}knn i U‘ i Ifn:’; n)rT the ABL does ot in ica :Ei_:feleg

Jur, rujuk i I s b =r' andbook

e Directi i <
170000 12 32' N
168000 s 28 St
166000 3 kints. op _thic _chott _aro _as ffowy

3 1spore Faptern Bcﬁro:rng
164000
162000
160000 -
158000
156000
154000

E L BT. PENGERAN
152000 A A
150000 3
143000
146000 4
144000
142000 -
140000 -
135000 A
136000

- i e | ey :
365000 370000 380000 385000 350000 395000

K4

0
D



Paperx«i e{j:Z0,000

r

Lot earth




Data Collection

2. Tidal Data (Water Level Measurement)
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Data Collection

3. Current Data

T A N 4 M A A M A MW ] Current Speed
(m/s)

Current Direction
(degree)




Data Collection

Current meter measurement

e 3 days on each spring and neap at two (2) locations or more.

e Example:
Spring: 12/09/2011 - 15/09/2011
Neap: 20/09/2011-23/09/2011
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Observed courrent speed at CMT during meap tide.
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Data Collection

Location of measurements
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Data Collection

415 Kanasna | Peddion [0 MO0

4. Wave Data (Offshore wave)
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Model Set-up

Hydrodynamic Model

A hydrodynamic model for simulation of water level
variations and current flows in response to a variety of
forcing functions. The water levels are resolved on a
rectangular grid covering the area of interest. The
system solves the equations of continuity and

conservation of momentum using implicit finite

difference methods.




Model Area:

Coarse grid model setup
dx,dy= 270m Grid Spacing

Medium grid model setup
. dx,dy= 90m Grid Spacing

[ Fine grid model setup
{ | dx,dy= 30m Grid Spacing

Local grid model setup
dx,dy= 10m Grid Spacing
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Model Set-u

Bathymetry
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* Coarse Grid Model
(590 x 1160 @ 270 m grid spacing )




Model Set-up
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* Local Grid Model
1440 x 990 @ 30 m grid spacing

* Medium Grid Model
(405 x 270 @ 90 m grid spacing

* Fine Grid Model
540 x 540 @ 10 m grid spacing




Calibration & Verification

Calibration involves
»  Comparison of simulated and measured water levels and current

velocity
* Fine tuning and adjustment of model parameters to obtain good
agreement between simulated and measured values

Verification involves
* Comparing output of calibrated model against measured values
(different location from calibration station)

» Ensuring that the differences are within tolerable limits
* Average Differences: Current Speed/Direction = 20% / 20°
Water Level = 10%




Calibration & Verification

Observed vs. Simulated Water Level at Sen. W1

Observed vs. Simulated Water Level at Stn. WL1

Simulated WL 1 jm]
Observed WL 1 [m]
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Observed vs. Simulated Water Level at Sen. W2
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Observed vs. Simulated Water Level at Stn. W 3

Observed vs. Simulated Water Level at Stn. WL3
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Calibration Points
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Calibration : Simulated vs Measured Current (ADCP)

Directon (degh)
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Verification : Simulated vs Measured Current (ADCP)

o o) Simulated vs. Measured Current Speed at ADCP3
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Chrment direclion

Calibration & Verification

nrazzeres i3

Simrurdated vw. measured current speed at CASP during soring tide.
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HD Simulation — Coarse Gri
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HD Simulation — Local Gri
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HD Simulation - Local Grid - Spring

Current Speed During Low Tide
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- Neap

HD Simulation — Local Gri
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HD Simulation — Local Gri

Current Speed During Low Tide
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Proposed Options During Conceptual Stage

Option 1 Option 2

Option 3



Proposed Options: Option 3




Conclusion

Modelling Works enable us to:

Study the dynamics of the site
Assess the impacts to the coastal area

Look for appropriate alternatives/ mitigative
measures (at reasonable cost)

Make decision based on best engineering
practices (Decision making tools)




Thank You!

.



