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Background

Climate change impacts on TCs:
Move southwards
Become more severe

Increase the occurrence of severe TCs

TC impact assessment methods
Monte Carlo method
Seashore Engineering (2018)

Present study

Efficient and cost-effective method to obtain reliable design conditions
Simulation of selected historical and potential future cyclones in a fine

resolution mesh
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Methodology

« Modeling suite

+  MIKE 21 coupled Hydrodynamic Flow (HD FM) module and
Spectral Wave (SW) module

- Simulation scenarios

- Historical cyclones: nine selected cyclones (from BoM) and
Seashore Engineering (2018) design cyclone

- Future cyclones: Historical cyclones with 0.4 m SLR ;
. . . . . § —— 1979 March Hazel
- Modified future cyclones: by increasing intensity and/or R B 1906 May iy-Li
s \ 2 . ¢ T —— 1990 March Vincen
shifting the tracks of ‘future cyclones : % i viinion

: 2001 ey B

- Extreme Value Analysis (EVA) — 2013 Jaruary Norete

2015 March Olwyn

2021 April Seroja
—— Seashore design cyclone

Tracks of selected historical cyclones and Seashore design cyclone



Modified future cyclones

- ‘Modified future cyclones’ were created by: Seroja - Pressure

Observed and Modified

Decreasing the central pressure with increase of peak wind
speeds (9 events) oo

Shifting the track of Billy-Lila 1.5 degrees of latitude to south 995
(Billy-Lila modification 1) g

1005

985

Combination of decreasing the central pressure and shifting the
track of Billy-Lila as above (Billy-Lila modification 2)

980

Pressure (hPa

975

. . . . . 970
- Change in wind speed was estimated using:
965 g
Vmax = C(Pref - Pc)n 960
2/04/2021 0:00 4/04/2021 0:00 6/04/20210:00 8/04/20210:00 10/04/20210:00 12/04/20210:00 14/04/2021 0:00

Prer = a reference MSL pressure in hPa (typically pn) Date / Time

Pc = estimated MSL central pressure in hPa 7

C=an empirical constant C=2.16 —8— Pressure (Obs) —@— Pressure (Mod)

n = an empirical exponent n=0.77 .

P P Example of pressure reduction
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Model calibration and validation
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Model results
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Peak WL and Hs
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Historical cyclones vs ‘Future cyclones’
(filled circles: historical cyclones
empty circles: ‘future cyclones’)
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Extreme WL and Hs
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Conclusions

Water level and significant wave heights were increased due to changing climate.
increase in peak WL and peak Hs: 40% and 14%, respectively
increase in extreme WL and extreme Hs: 18% and 10%, respectively

It is important to include climate change impacts on TCs when determining design conditions.

The method adopted is an efficient and cost-effective method to obtain reliable design
conditions due to TCs including the impacts of climate change.

One limitation in the study is the extreme conditions may not be valid for low ARI’s (eg., less
than 10-year ARI) but it provided reliable extreme conditions for high ARI’s.
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Relevant UN SDGs

« Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable

11.b.1 Number of countries that adopt and

11.b By 2020, substantially increase the number of cities and implement national disaster risk reduction
human settlements adopting and implementing integrated policies strategies in line with the Sendai Framework for C200304
and plans towards inclusion, resource efficiency, mitigation and Disaster Risk Reduction 2015-2030

adaptation to climate change, resilience to disasters, and develop

and implement, in line with the Sendai Framework for Disaster Risk 11.b-2 Bropattion of local gavemments hat

Reduction 2015-2030, holistic disaster risk management at all adoptand implement local disaster risk C200305

levels reduction strategies in line with national disaster
risk reduction strategies

« Goal 13: Take urgent action to combat climate change and its impacts

13.2.1 Number of countries with nationally
determined contributions, long-term
strategies, national adaptation plans,

5 : S C130203
13.2 Integrate climate change measures into national policies, strategies as reported in adaptation
strategies and planning communications and national
communications
13.2.2 Total greenhouse gas emissions per
C130202

year
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Disclaimer

This presentation has been prepared
by a representative of Worley.

The presentation contains the professional and personal opinions of the
presenter, which are given in good faith. As such, opinions presented
herein may not always necessarily reflect the position of Worley as a
whole, its officers or executive.

Any forward-looking statements included in this presentation will involve
subjective judgment and analysis and are subject to uncertainties, risks
and contingencies—many of which are outside the control of, and may be

unknown to, Worley.

Worley and all associated entities and representatives make no
representation or warranty as to the accuracy, reliability or completeness
of information in this document and do not take responsibility for updating
any information or correcting any error or omission that may become
apparent after this document has been issued.

To the extent permitted by law, Worey and its officers, employees, related
bodies and agents disclaim all liability—direct, indirect or consequential
(and whether or not arising out of the negligence, default or lack of care
of Worley and/or any of its agents)—for any loss or damage suffered by a

recipient or other persons arising out of, or in connection with, any use or

reliance on this presentation or information.




