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Overview
Over the last few years, there has been an increase in severe weather events that have a significant impact on population, structures, and infrastructure,
causing damages and losses.
A comprehensive analysis of the July 2021 event that occurred over Como Lake (Italy) was performed, attempting to provide a detailed analysis of the
event using serveral observation sources currently available.

Event description

The last week of July was marked by an acute
phase of severe weather events. On July 25th,
2021, a southwesterly flow was observed over
the northern regions of Italy; this configuration
resulted in the development of intense thun-
derstorm cells over northern Italy.

Climatology of the area

The extraction of climatology from ERA5
dataset (tcwv and tp parameters), covering the
Como Lake area, was carried out over the pe-
riod 1980-2020. Over a periodof 40 years, there
has been an increasing rate of threshold excee-
dences in the area.

Event exceptionality

a

Climatology of satellite soil moisture in the
area for the period 2007-2020, clearly indicat-
ing the anomalous wet conditions occurred at
the end of July 2021.

aSoil moisture (ASCAT Soil Water Index)

Description of soil condition

a

During the whole period the soil moisture con-
ditions in the area were wetter than normal and
on July 27th and 28th very wet conditions have
been achieved (close to saturation).

aZoom of soil moisture anomaly map (ASCAT Soil Wa-
ter Index from Copernicus and EUMETSAT) for July 27th,
2021

Tropospheric condition analysis

The tropospheric condition analysis was per-
formed focusing on the most intense part of the
event, between 10 a.m. and 8 p.m. on July 25,
2021.

Precipitation analysis

The radar data allows us to track the move-

ment of the convective event; the reflectivity
(dB) mostly exceeded 55 dB, with a maximum
of about 65 dB.
It is possible to see from the images the agree-
ment between the satellite product and the
radar sensors during the most intense phase of
the event.

Employed techniques

• GPS-RT and atmospheric sounding
The area of interest is covered by 12 dual-
frequency GNSS receivers and data are
validated by Radiosonde, using a proce-
dure already used in the past for post-
processed data.

• Lightning detection network [LINET]
Lightning data provided by the Lightning
Detection Network (LINET) over the Ital-
ian territory are used, and all discharges
recorded in 1 second and in a 10km radius
are considered as a single flash.

• Radar and Rain gauge
The observations are provided by the
dual-polarization weather radar sited in
Turin.

• Satellite-based Earth observation prod-
ucts
-SEVIRI
-H SAF product: P-IN-SEVIRI-PMW
(based on infrared (IR) images blended
with all the available Precipitation Micro-
Wave estimates (PMW))

Conclusions - Future Research

• A comprehensive analysis of the July
2021 event that occurred over Como Lake
(Italy) was performed

• The most intense phase was observed
between 14:00 and 15:00 UTC on July 25,
2021

• Both conventional and innovative ap-
proaches for hydro-meteorological analy-
sis were employed:
- Models [ERA5]
- Atmospheric sounding
- GPS
- Rain gauges
- Radar
- Lightning detection network [LINET]
- Satellite-based Earth observation prod-
ucts

• The event analysis is still in progress
but preliminary results show good agree-
ment between the different techniques
and appropriateness in the overall de-
scription of the case study.
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