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Outline

What is needed to forecast meteorological conditions that cause
meteorological tsunamis?

Which meteorological conditions cause them?

- Gravity waves

- Synoptic setting

Results using 2 km non-hysrostatic ALADIN System ALARO CMC

Project: “Meteotsunamis, destructive long ocean waves in the tsunami
frequency band: from observations and simulations towards a warning
system” (MESSI)
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Definition

A meteotsunami or meteorological tsunami is a tsunami-like wave
of meteorological origin.

10% of tsunamis worldwide have unknown origin
3% already assigned to meteorological conditions
atmospheric gravity waves, pressure jumps, frontal passages, squalls ...

local names: rissaga (Catalan), ressaca (Portuguese), milghuba
(Maltese), marrobbio (Italian), abiki (Japanese), SCiga (Croatian)

It iIs a rare event, but in Cro: 28 Jun, 1 and 11 Jul 2017
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Forecasting meteotsunamis requires

Synoptic setting:

- Inflow of warm air from Africa ~850 hPa
- SW jet > 20 m/s at ~500 hPa

- Unstable layer (Ri<0.25) 400-600 hPa

High resolution: Forecasting a pressure change of more than 1hPa/1min
Model output every minute

Pressure disturbance moving

- in the right direction (direction of SW jet)
- at the right speed (speed of SW jet)

- (at the right time)
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Can these pressure disturbances be forecast by
an operational NWP model?
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Can these pressure disturbances be forecast by
an operational NWP model?
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Can these pressure disturbances be forecast by
an operational NWP model?
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Percentage of land in a grid point (2 km res)
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Terrain roughness
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Different SSTs and topography representations
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Different SSTs and topography representations
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Different SSTs and topography representations

OPER

lon=16.43
lat=43.52 018

Split

. pressure (hPa)

2400 OST
2400 OPER °

6 hours ‘

_’;;:,1;,4‘

26JUN

127 187

27001

DYN
lon=16.43

lat=43.52 4 |

2400 RO

-pressure (hPa).

2400 OST1002

2400 OPER

_14

6 hours

OPER - old topography and z0 IFS SST, OST — using OSTIA SST, RO — using ROMS SST,
NC — new topography and z0, NCO — new topo + OSTIA SST, NCR — new topo + ROMS SST.

MESSI final meeting, Split, Croatia, 12.12.2017.



synop O
automatic
lon=16.45
lat=43.17
Hs=20
hrgg 1
Hm=25.9
hr22 1
83.3
hr44
Hm=11.2

1

ARP
lon=16.43
lat=43.52

c

2706ARP
2700ARP

. pressure (hPa)

28 June 2017.
Stari Grad

&Rk

Gk

s

ARP
lon=16.4 014
lat=43.17
018
Hvar 1012
016
1010 1
014
1008 A
012
s _
o {
[- %
oF <00
& 5
e g
03 8004
@ 5
o
0@
1002 1

002

000

998 " - N Py
26JUN 27JUN 28JUN 29JUN 30JUN 1JuL 067 127 182 2 87
2017

ARP
lon=17.02016
lat=43.28

Makarska

ARP LBCs
+TOUCANS

ARP LBCs
+TOUCANS =

Split

o

pressure (hPa)

—
=

staazisce o) xR vy ki
) .
@
S T}
Ko, g =
N,%’ (= Bt ;5 Fi
i, B % T
Y 5, o2y
G e 5 Ky
Q) 2 £
i x e et
= = 1 1 \ A Fa—
$ | 5 ) 2 g
ot * TR,
oo v s Bt b
g G L) 7
Pt Y o
(SETT |
it ik BR T e T
wm: ® - L g;’w S o
e i E e Ty B 8 D&
T~ s & 3, & SREN N ®
e o], R TR s s T St 2
P P b TR e
ESEea SO 5 f
g g‘ M”‘f fod s jo s ]
g, R i f B j' @%% ¥ s ) g% 3
O}
§ iy, ® v oa ety
& & m
Tt w
K & oo, §’ ® PLAN GRADA STARI GRAD - TUMAC ZNAKOVA - LEGEND
4 a3 4 e Oz DX B @
g, '5;’ s < Mt ——
“"ae.%‘ S5

WANJEGOMILE

12.12.2017.



Grable

gf‘

1 July 2017,

Vrboska

tari ‘G‘rad

Vrboska

Hvar

synop O
automatic
lon=16.45.,
lat=43.17
Hs=20
hrgs 1020
Hm=25.9
hr22
83.3 1017
hr44
Hm=11.2108
-
=
ow
3
00Z29 a
06228 1o
12729 e
18229
00z30 1005
1002
00Z01
06701 999
127201
18201 29JUN
hr22 2017

30JUN

T 7 MESSIfin

https://www.youtube.com/watch?v=hXp4JidOUbM
https://youtu.be/Kwb4CO busE

ARP

lon=1 6.451>O207

lat=43.17 H
1018 var

1016

©
~

pressure (hPa)
o
o

(=]
()

1008

0100ARP 10061
3018ARP
3012ARP
3006ARP 10041
3000ARP

al meeting, Split, Croatia, 12.12.2017. =



https://www.youtube.com/watch?v=hXp4JidOUbM
https://youtu.be/Kwb4C0_busE
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Summary

Definition: A meteotsunami or meteorological tsunami is a
tsunami-like wave of meteorological origin.

Causes: atmospheric gravity waves, pressure jumps, frontal passages,
squalls ...

Sensitive to LBC and dynamics setting (physics not excluded)
Can be sensitive to SST and topography representation

If large scale forecast providing LBCs is correct — High resolution
ALADIN System can forecast meteorological conditions that lead
to meteotsunamis.
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