What is a meteotsunami?

A simple definition:

® ‘| ooks like an earthquake tsunami, but it's not!

e Elevated wave activity caused by amplification of the inverted barometer effect.

Identifying a wave event as a ‘meteotsunami’ is difficult 0.1
as around 99% of energy within the tsunami frequency 0
band (2 mins -2 hours) is related to meteorological forcing.
Literature suggests events with a wave height exceeding
40 be classified as meteotsunamis.

To overcome these difficulties, this research sought to identify events by the occurrence of

amplifying mechanisms.
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Typical amplifying mechanisms for a meteotsunami are:
* Proudman Resonance: where a pressure

system moves at a similar speed and
direction to the free wave it propagates

Weather system

Some mechanisms involved

Amplifying

e Greenspan Resonance: where a pressure
system moves at a similar speed and
direction to a coastally trapped wave

* Topographic effects: e.g. harbour seiching,
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Some interesting examples

Frequenting Western Australia

Research led by Professor Charitha
Pattiaratchi at University of WA identified
25 meteotsunami events occurring in WA
during 2014, including an event which
caused a container ship to break its
moorings and cause damage to the ralil

June 26 1954

bridge in Fremantle Harbour.
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Chicago 1954

Proudman resonance occurred
as a squall passed over Lake
Michigan, the reflected wave
struck Chicago where a 3m wave
was reported and 7 lives were lost.
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Are Meteotsunamis an underrated hazard?

July 6 1954

Greenspan resonance occurred with

the squall passing more perpendicularly
to the shore. A max height of 1.25m was
recorded and less damage occurred,
with the city being better prepared.
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Bechle et al. 2014, The Lake Michigan meteotsunami of 1954 revisited

USA East Coast meteotsunami reflected at shelf edge

Bailey et al. 2014, An Examination of the June 2013 East Coast
Meteotsunami Captured by NOAA Observing Systems

Developing a method to identify meteotsunamis

A method for identifying meteotsunami events is developed
for occurrences at Sydney in 2013.
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ECLs create difficulties in identification

Fourier Analysis Methodology

Occurrence of East Coast Lows creates difficulty in identifying NSW
meteotsunamis using a 40 wave height threshold. Fourier analysis is
used to detect dates with elevated energy within the meteotsunami

wave bands.
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‘ pectrum for 43, av 4\»\
E B B [ e e U e e i T e e e ; }.}Wh \
01-Feb 328 ‘,-" v '.L‘.‘:‘ !
[ Oct f’ It
| | ‘ l | | 1010 “‘F‘;
bt (L '\._u L W TTRW T NPTV LY, 4"“'{1."- h Il wr s f J \f""l\..b\.Ja‘.-J} | 4 ]
Feb2013 Mar2013  Apr2013  May2013  Jun2013  Jul2013  Aug2013  Sep2013  Ocl2013  Nov2013 Dec2013  Jan2014 I : " "‘-'J|
Spectrum for 37min min wave - ul /'M ; L] ] Ur
T T T T T T T T T ] w"\-ﬂj\- o H W 1 |A"' Ve
a [ e e e e e S o S AT — 1 "ﬁﬁ(k' :
*‘g, sl . 01-Feb 328 PM . 13-Oct 8:48 PM i ] ﬂw'm*’ﬁwmﬁw%‘vm«%'ﬂ\f yN-FWWJWWP‘IWMJWU!f ﬂ”*"!‘ﬁ”‘/\ﬁﬂ v ey
2 | | | | R T — T T T 5
ol Lhn l vl d, T Ly be s o i nana 201 1401013
13 Feb2013 M Apr un 2013 0Ot 2 No De:
15 1?71 = T plnclru il =
R [ e e e e e e T e S e e e e
i OLF Oct 8:48 PM
51 ‘ . \ .
L) Wave t f
I T Lok bt bt ; heash Mord d o) ave traces 1or S ey A .
Jan2013  Feb2013 M Apr Jul20 Nov 2 Dec 2 20 1% / A
Daty H H 1 \ ¥ \\
iaentitiea aates 1.\ j ‘1
‘‘‘‘‘‘ a . b
] \\\ f W
vl
ol Wi
] i
000 _

141102013

i i i 1 T —— | Sydney Measured
-Feb 3: o | e {{/ | Fitered Residual
‘ " | i | AL~ Baromatrc Prassurs |
W i i &i 1 |
) J\ tho Laalianifis J'J el plt ) “n-." ‘ i ‘ /JJWA\\‘ :
Feb2013  Ma Apr 2013 Jun 2013 ep 2013 O No! De: b i ‘l"lft ‘ - , o ,,,,,,,,,,,,,,,
Spectrum fo &“ flﬁlﬁ ﬂ(ﬂv i ‘\' i f'/‘
E T H ¥ l V 3 /f o i
oy dan TA2PM_ _ oo _\'\_ Ll | Y i J
E1 Y i e 7 | \ i
£ 4-0ct 5:20 | i i T A \ (e
ElR 01-Feb L Y ; ; \ |
: K ! e "l | /
30 h \ I I ‘J J b k | J | e i : : b
Woua Al chap J Ml WL P T LS, YL L L P i i | !
Feb 2013 Apr 21 M3 Sep2013  Oct2013  Mov2013  Dec2013  Jan20 I
st A s v
J . 141 : 13 wlhD;'ZJ!J : Y
1200

o1

Exploring theoretical methodologies
Understanding theoretical resonance conditions could allow causative
barometric conditions to be detected and possibly forecast.

Theoretical resonance conditions for Sydney were calculated by

o= Jah

Speed
(m/s)

Barometric conditions producing resonance were then sought
R . to be identified in data. Below is the barometric data for January
y ] : - 13. It is apparent that the data is inadequate for the analysis.

constructing onshore and longshore bathymetric profiles. )
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Research undertaken by Ben Blumberg, Rob Jacobs and Indra Jayewardene,
with acknowledgement to Andy Taylor of BoM

« High spatial and temporal resolution bathymetry data would extend modelling and predictive capabilities.

« High resolution water level recording within NSW lakes and estuaries would improve monitoring, modelling,
and predictive capabilities by allowing detection of shorter period wave energy.
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