The October 29, 2018 storm in Northern Italy — an
exceptional event with meteorological and
oceanographic strong implications
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Disastrous wind and waves on both sides of Italy

on its West side wave heights never seen before
(but the memory Is short)

high waves In front of, and flooding of, Venice

record wind speeds In the mountains
(11 millions trees fell to the floor)
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ECMWEF - ANALYSIS AT 12:00 UTC 29 Oct 2018

‘ ECMWEF - ANALYSIS AT 06:00 UTC 29 Oct 2018
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WIND WAVES SURGE
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STDX = 2.76423
SSLO = 0.889854
RMSE = 2.6232
BIAS = -1.65465
CORR = 0.678299
S| =0.130169




Modelling:

- Meteorological : ECMWEF Tcol279 24 hour forecasts -
9 km resolution - hourly fields

- Wind waves : WAM, 9 km resolution,
30 frequencies, 24 directions

- Surge . unstructured grid, non-linear surge
equations - model covers the whole
Mediterranean Sea and also the
Venice lagoon



Extensive measurements available both at the ISMAR oceanographic
tower and at the coast

tower : wind,
waves (radar gauge, AWAC system, echo-sounder, pressure
transducer, stereo-video system)
sea level (standard tide well, radar gauge, pressure transducer)

at the coast:
sea level (standard tide well — two positions)

In \enice:
sea level (standard tide well — several positions)
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Wind - Wave - Sea level - time series
period: 2018 10 29 (00) - 30 (12)
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sea level (m)

]

1.5

—

=
n

sea level history in Venice - 29-30 Oct 2018

— astronomical tide
— . Surge

— sea level

0 12 24 36

hours (since 00 UTC 29 Oct ED-IS}



sea level (m)

8]

1.5

i

o
tn

sea level history in Venice - 29-30 Oct 2018

— astronomical tide
— = surge (-1 h)

| — sea level _

0 12 24 36

hours (since 00 UTC 29 Oct 2018)



sea level (m)
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what about predictability ?

we can do various things:

- check the forecasts of ECMWEF (e.g. gustiness)
- explore the forecasts of ECMWF (wind fields)

- see, using these forecasts, how was the one of waves and surge
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set-up (dm) - sea level (m) - Hs (m)
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sea level variation in time at the tower (ptf) and at the coastal inlets
tide gauges (Lido and Chioggia)
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did all this trigger anything in particular ?

think a bit:
1 — we have a coastal set-up due to wind pile up and wave set-up

2 —wind pile up Is due to the atmospheric surface stress

3 — suddenly we shut off, or change direction of, wind

4 —in a few minutes the slope towards the coast (partly) collapses

5 — for the first time (?) we have a direct measurement of the effect
of surface wind stress
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29-Oct-2018 - 13 UTC
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annual maxima distribution
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Focus your attention on the significant wave heights :

basically we have a continuous distribution (e.g., ..., 3.9, 4.1, 4.3,

4.4 m, then the void till two storms (three with the historical 1966)
whose values are at 6 m Hs (8 m estimated for 1966, also supported
by the damages)

My question: are we dealing with a single or two families of events?



Questions
(and possibly suggestions please)

Thanks
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