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Waterspout outbreak definition

@ \Waterspouts are tornadoes over a water surface of a sea or lake.

® Waterspout outbreaks, are referred to as multiple simultaneously or successively
waterspout forming.
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O Waterspoht outbreaks are classified as either Small-SO (2-9 waterspouts),

Moderate-MO (10-19 waterspouts) and Large-LO (20 or more waterspouts),
occurring on a single calendar day (12:00 through 11:59 UTC).




INGER of research and data

@ 48 outbreak days with
167 waterspouts in the
Aegean and lonian Sea
(2000-11).

e 46 Small (2-9 WS)

e 1 Moderate(10-19 WS)

e 1 Large (20+\WS)

@ 27 outbreakidayswithi

176 waterspouts overihe\V' |

e 25 Small
P Moderate

731 Waterspouts over the :
Great Lakes (1994-2010).
e 149 Small
e 7 Moderate
e 2 Large




Considerable waterspout outbreaks

@ About 30 waterspouts, occurred North off shore,
Iraklio, Crete, Aegean Sea, on September 21, 20086,
06:00-08:00 a.m. local time (03:00-05:00 UTC).

@ 10 waterspouts, Sassnitz, Germany, Baltic Sea,
onAugust 11, 2006 at 9:15 am local time (08:15
UTC).
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6 August 20089, ILake Erie, €anada

21 Segt, 2009, Creie |3, Grasce

27 January 2003, Limassol, Cyprus




Spatial distribution

@ The spatial maximum of waterspout outbreak days for.
the Aegean and lonian Sea, is located north off shore of
Crete Isl. This area exhibits the majority of outbreaks
recorded, 21 out of 47 WSO days for the 11 year data.

@ Waterspout favour conditions in the southern Aegean
Sea seem create the dominant Aegeaninorthern fiow,
interactediwithiland breeze:

@ [n the BalliciSeatbothimoestiwaterspoult: even "oV u

mostievents associatedwithrotitbreaks; are Iocé 3 , ‘1
the southwestiarealbetWeen Germany, Denmal‘k
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frequency ofwaterspout outbreaks.
@ Lake Erie is the shallowest and warmest of the Great

Lakes, resulting in the greatest instability and, hence,
largest waterspout activity.




Monthly distribution

@ In the Aegean and lonian Sea,
most outbreaks occur in
September, a month with warmest
sea waters.

Frequency

@ \Maximum frequency of the Baltic
Sea outbreaks occurs in August. No
Balticioutbreaksiin Decemberand
from Januany teriay:
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o For the Great Lakes, August
exhibitsithe highestireqUEnCyof,
outbreakifollowed by SEpIEMbEr:

@ AlgustiandiSeptemberasitie
time of year when convergent line
land breezes reach at their
maximum. Land breezes are highly
conducive to waterspout outbreaks.

Max. Sea Surface Temperature (°C)

on waterspout outbreak days
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Diurnal frequency
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@ he Baltic waterspout outbreaks occur most frequ‘ently|n10001200 UTC
(11-13 a.m. local time), with a secondary maximum in the afternoon hours

16:00-18:00 UTC (17-19 p.m. local time).

® The Great Lakes waterspout outbreak maximum occurs during the morning

hours 14:00-16:00 UTC 8-10 a.m. local time).



Synoptic conditions

@ Synoptic conditions during
waterspout outbreaks were
examined based on a four
basic synoptic types were
identified as most related to
waterspout outbreaks.

Frequency

® CLOSED typeiprevailed o
the Aegean- =lonian ,anqua Ciek :

SeaWalerspouls outbreaksy _ CLOSED
foIIowed by SWT' c‘f" | IR B

outbreaks. LW form quﬂe
frequently over North
America to the lee of the
Rocky Mountains.




Thermodynamic environment

® Mean values and standard
deviations of thermodynamic
parameters, conventional instability
indices, wind and moist parameters.

® Generally higher values indicative
of'aimore unstable environment
representithe/Aegean andionian

Seal data compareditotherBallic
Sea.

@ ihe mid and upperRatmoespheric
relerseems morersigniiicantinithe
Aegeaniandionianivaterspoul
outbreaks than in'the Baltic Sea.

Thermo- Aegean-lonian Baltic Sea
dynamic Sea WSO days WSO davs

parameters,

indices, wind
and moist
paramelters
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\Waterspout predictability - SWI

® The SWI index is used to evaluate
the potential for waterspout
development. The SWI is derived from
the waterspout nomogram and it is
based on 3 parameters:

® SST-Tg, hPa difference

e Convective cloud depth (EL-LCL)

® 550 hPawindispeed:
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® For all 3 examined areas, the larger
the SWI the larger the outbreak
potential. ~
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® \\Vaterspout outbreaks for
all 3 examined areas are
strongly correlated with SWI
values = 0, peaking at:

e SWI =0 for the Great

| akes

e S\ =3 for the Baltic

Sea, and

e S\I\/| = 7 for'the

Aedean-lonianiSea:
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Conclusions

@ \Vaterspout outbreaks showed strong correlation with certain synoptic environments and
also showed some similarity between the different areas of the stuay.

@ For both Europe and North America, outbreaks peaked in the late summer months of
August or September when water temperatures are at their highest and outbreaks of cooler
air began. Concerning diurnal frequency, morning hours seem most favoured for
waterspout outbreak formation, a feature primany. attributed to land breeze lnteracted With
mesoscale circulations and Iead|ng o) Ioca convergence -
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. Thermodynamlc data -showed a more unstable environment for the Aegean and lonian Sea
data compared to the Baltic Sea during waterspout outbreaks.

@ \Vaterspout outbreaks were strongly correlated with the SWI for both Europe and North

America. The great majority of outbreaks occurred with- SWI values of 2 0, and peaking at
SWI=0for Greatl akes. 3 forr the Baltic. Sea and_ [ forfhe Aegean . andlonian.Sea




Thanks and credits

® \/\/aterspout obsernvers — meteorologists, officials, sailors,
amateurs

® The ESTOFEX and internet databases ESWD (http://
essl. org/ESWD) | |
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