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Outline

What are meteorological tsunamis?
Can we forecast meteorological conditions that cause them?

“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 jJumps, frontal passages,
squalls ...

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

Events: Vela Luka (1978, 6m), Chichago (1954,3m), Nagasaki
(1979,5m), Ciutadella (2006,4m), Daytona Beach (1992,3.5m)
... Australia, New Zealand, UK, France, Finland

High waves destroy coastlines, strong currents endanger
marine traffic (reduced sea depth during low tide).

Dangeorus!!! especially in areas where the tide amplitude is low
(Adriatic ~ 0.5m)

https://www.youtube.com/watch?v=y-QlJOOChwA
https://www.youtube.com/watch?v=IzA5DTk_vlg
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https://www.youtube.com/watch?v=y-QlJO0ChwA

Global and I\/Iedlterranean meteotsunamls
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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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Maximum pressure change in 5 min
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Maximum pressure change in 5 min
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Percentage of land in a grid point (2 km res)

r - r r 48 T T
w ; === . ; E —
o L f Joly sl r B e
e R i i yies

L

Percentage ofland . .~ .~ Percentage of land

In a grid point coe el a-grid paint *
OLD B || - » - . NEW -

RRRRRRRRRRRRRR
RRRRRRRRRRRRR

HIRLAM ALADIN WS, Helsinki, Finland, 3-6 Apr 2017



lat

Terrain roughness
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The SST in the operational forecast (left), when using SST from

46

SST differences: in the OPER-OSTIA (left), OPER-ROMS (middle) and OSTIA -ROMS (right).
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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
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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 is correct - forecasting meteorological
conditions that lead to meteotsunamis using high resolution LAM
IS hot science fiction.
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