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CASE STUDIES
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17 cyclones studied using ERAb reanalysis
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HART PARAMETERS

The presence of a warm core can be evaluated from the cyclone thermal wind (Hart
2003):
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e Deep warm core cyclones: —V-}, —V7‘-j >0
@ Deep cold core cyclones: —V-,L-7 _\/_,U <0

o Hybrid cyclones (warm seclusions) —VE >0, —VY < 0

Here, a radius of 2° and the layers 925-700 hPa and 700-400 hPa are used.
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PECULIARITIES OF IANOS
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PECULIAITIES OF IANOS
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DRY INTRUSIONS

e An upper-troposphere/low stratosphere dry intrusion is usually identified when a
descent of at least 400 hPa/48 h occurs (Raveh-Rubin 2017)

o However, in the Mediterranean, a less steep descent is possible, so a threshold of
300 hPa/48 h has been used

e Back-trajectories computed with Hysplit and LAGRANTO starting from 1500,
3000, 5000 m a.s.l.
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DRy INTRUSIONS
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IANOS

e Start: 13 September 2020 13 UTC

e End: 21 September 2020 04 UTC

o Maximum intensity while lanos was
approaching Greece.

Trajectory of Ianos obtained from ERAS5 reanalysis. The red
triangle represents the beginning of the tracking time, the magenta
star represents the ending of the tracking time.
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TROPICAL-LIKE PHASES
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DRY PHASES

Presence of weak descents during both the dry phases (descent of 250 hPa/60 h)

Starting time: 14 September 12 UTC
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BAROCLINICITY

Analysis of the maximum Eady growth rate opg; highlights that the environment around

lanos was baroclinic during most of its life, including the two phases where the weak PV
streamers were present.

ogr=031-f-|9 N1

13 Sep 18 UTC 16 Sep 15 UTC 18 Sep 00 UTC
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SIMULATION WITH THE WRF MODEL

e 3 km grid spacing m MSL
o ECMWE-IFS forecasts as initial and Zggg
boundary conditions 2500
2250

o Asymmetric Convective Model 2 (ACM2) 12322
PBL scheme 1500
1250

@ Noah land surface model 1000
750

e WRF single-moment 7-class microphysics o

e SST updated every 24 hours (data from :
the NASA Jet Propulsion Laboratory) 0B SE 20 25 30
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SIMULATION WITH THE WRF MODEL

PV @ 300 hPa and mean sea level pressure

16/09 15 UTC 17/09 01 UTC 17/09 17 UTC

100 S

LORENZO (GIOVANNINI THE PECULIARITIES OF IANOS AMONG MEDITERRANEAN TROPICAL-LIKE CYCLONES



SURFACE PRESSURE TENDENCY EQUATION (FINK 2012)

0 0
g;fc = Psfc gt +psfcRd/ 7dlnp+g(E P) + RESpTE
v - st EP RES
bp D¢ ITT

The ITT term can be further decomposed:

P2 P2 rR,T, OT,
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where:
DIAB = TBL + THD + TLW + TSW
PTE calculation tool kindly provided by Stavros Dafis.
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SURFACE PRESSURE TENDENCY
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SURFACE PRESSURE TENDENCY
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SUMMARY AND CONCLUSIONS

o lanos has the highest correlation between V7L-j and RH at 250 hPa

@ lanos is the only cyclone among the 17 case studies with the lowest correlation
between V-}-j and PV at 250 hPa

@ lanos is the only cyclone with no signal of dry intrusions with a descending threshold
of 300 hPa/48h

@ The environment is baroclinic during most of the cyclone life, with the presence of
two PV streamers that have a role in the cyclogenesis and intensification of Ianos

e PTE analysis highlights in Tanos a continuous cold advection, the warming of the
atmospheric column is mainly caused by latent heat release
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