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Period: 24-30 October 2021

Cyclone Apollo track from MSLP data from
ERAS reanalysis

It originated between Tunisia and Sicily
and then moved South-East before
approaching the South-Eastern coast of
Sicily and moving again to the South-East
and then dissipate

Lightning activity has been registered only
at initial (western and eastern Sicily) and
at maximum strength (over sea, between
ending of 28 October and beginning of 29
October) stages
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Ground Data

Rain Gauge Network

Period: 24-29 October 2021
Large amount of precipitation (up to 500+ mm) accumulated on
the East coasts of Sicily and Calabria

Large amount of precipitation over sea (radar coverage)

Merging
Radar+Gauges
- ) o




Period: 24-29 October 2021

vs Ground

e Good agreement between ground and satellite
estimation, except in western Sicily (lack of NRT
ground measurements)

 Underestimation of all satellite-based product over
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e  Possibility to monitor the evolution of ApoHo every 15 minutes
 Different phases of the Apollo: from not organized cyclone (Panels a-c) with rel
| twe clouds towell,..onga.mzed stage (panels d-e) with more limited conve
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P-IN-SEVIRI-PMW (H60):
instantaneous precip rate
from blending technique
combining passive MW
data from LEO satellites
and IR data from GEO
satellite.

Spatial resolution 4-5 km

Temporal resolution 15 min

Satellite NRT monitoring

H SAF MW/IR precip products
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4 rainrate maps on 24
October 2021 from
15:15 to 16:00 UTC

Precipitation affected
both Western and
Eastern part of Sicily

High precip intensity
with peaks up to more
than 40 mm/



EUMETSAT Satellite NRT monitoring
' H SAF precip products
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MW/IR Product
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Satellite NRT monitoring
H SAF precip products

{5
T%

\
H60

Il Il Il 1
10 12 14 16 18
Longitude °E

@

Latitude °N

PMW Product
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Period: 25 October 2021 06:15 UTC
The two products recognize the same precipitation pattern

Marked difference in precip rate estimation between H60 and HO1

both over lonian Sea and over East coast of Sicily

P-IN-SSMIS (HO1 new rel.):

Precipitation rate at ground
by PMW conical scanners.
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EUMETSAT MW vs IR capabilities
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Period: 25 October 2021 06:15 UTC
The IR signal at 10.8 um shows not significantly low TB values

The SSMIS 19 GHz channel is useful to identify the precipitation area (over sea) indicated by a warm area with
respect to the background (low spatial resolution) produced by raindrops emission

The TB depression at 91 GHz channel show minimum values as low as 140 K due to the ice scattering in
presence of deep convection.

This ewdences the absence of heavy ice pﬁ‘tlcles
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H SAF precip products
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h60-20211028-1500-fdk
28-0Oct-2021 15:00:00 Max=16.37mm/h mm/h

7 - 000
T P o0

b

Longitude °E

Period: 28 October 2021 15:00 UTC

PMW Product

h20-20211028-1440-1610-GMI

28-Oct-2021 14:50:50 Max=23.54mm/h mm/h
T T T T 7 v

40 g\‘JJ
9

Latitude °N

The two products recognize the same precipitation pattern
Good agreement in precip rate estimation between Sicily and Malta
Slight difference in precip rate estimation over the lonian Sea
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P-IN-GMI (H-AUX-20):
Precipitation rate at
ground by PMW conical
scanners.



Latitude

Latitude

Latitude

MW vs IR

40 i T 300
»
39 v 290
L
L) " 280
38 - -
" y latively high |
. 3 Relatively high IR
R 2260
- i
. \ ~“~— .  TB(above 220 K)
h \ B - 1250 £
35 K ’ o ©
¥ {240 S i 3
o z e Signature of
1 230
- _ ~absence of deep
220 .
” convection
8 o a.
31 i T - 210 g
- » ., > 'y - Ny { s
> - - -‘ ’ . o\
1 N e . .. 7
30 200 . :(‘ g
10 12 14 16 18 S
. -
. ) LB~ 3
Longitude EVIRI VI 8
N~ e -
P ¥
80.0 40 : - 80.0 40 7 3000
1% H £ e 4 g= 2 =
716 =t y D ’“* 62.0 T 2808
12688 AL 1 | 56.0 2744
12660 38 | b 500 38| 12680
3.2 | . - 2440 2616
0.4 T+ w ] 38,0 iD= =Nl 255
24 S 32.0 E A e
30 36 ¢ P g 560 36+ 8 530 o °
22 3 e S 3 §
-1 * -1 A 4223 3
BiS 5 [ AR ; [
80 — ' 34} o ! 900 © 34t < 5040 ©
52 [ e 840 1976
324 [ . 780 1912
9.6 720 1848
2268 [ 66.0 ) T T 178.4
40 ! 600 32} i 1720
12 | 54.0 = 165.6
8 ' 3 B k- - 4 22
[ {EEp
i 5128 \ Emmm % w1166V LN ] 58 p-
14 16 18 20 10 12 8 10 12 14 16 18 20
Longitude Longitude
70.0 45.0 40 15.0
7.0 [ 430 142
4.0 ( 1.0 134
10 9.0 126
8.0 7.0 118 °
5510 5.0 38 1110
52.0 3.0 10.2
49.0 31.0 94
8o 20 T 8 ¢
‘ a0 < 50 < o 36| 70 &
370 & 30 § © 62 &
S 40 o 10 @ 3 |54 o
1310 7 90k = {18 B
3 4 1280 2 70z ® 38 'z
g 2l - [aa e Ju 2 8
] al L. _AEEY 190 / 170 14 F O
A oper il B 5 i : v i
‘ g e N : B 18
40 10 il 26
Il | Py ) 10 B -1.0 T -34
TB37V- T337 i P 2.0 =89y 30 TBIGGV TBIGGh = 142
‘ ‘ L 50 : 50 30 y : ' 4 50
10 12 14 18 20 8 10 12 14 16 18 20 8 10 12 14 16 18 20
Longitude Longitude Longitude
D A I N -~ - -
. I\ L =) & / / Y ) / e j J 1 ) ")
'"\I { i ( [ !\ { / " A ,.2.‘ ) ] L. \_’.’f_g_

Did Apollo reach
Tropical-like
cyclone phase?

ATB3-64,(TB3-,-TB5-,) approaching 0 K indicates the
presence of rain

Limited TB depression at 89GHz, as well as TB increase
(with respect to the background) at 37 GHz indicate
the absence of heavy ice (i.e. hail, graupel) and the
presence of precipitation, respectively

Agreement with TB SEVIRI about the absence of deep
convection

TB depression (not marked) at 166 GHz evidences the
presence of snowflake sand small aggregates in the
upper levels

These features are typical of a Maediterranean
cyclone with tropical-like characteristics during its
mature phase (Marra et al., 2019; D’Adderio et al.,
2022 - see slide 18)
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Satellite monitoring
GPM DPR products

* DPR: Dual-frequency Precipitation Radar

 Two radars on board of Global Precipitation Measurement (GPM) mission: Ku-band
(13.6 GHz) & Ka-band (35.5 GHz)

* Three different scans: Normal Scan (NS), Matc MS) e High Sensitivity (HS)

Inner swath: 25 Instantaneous Field of View (IFOV)

* Dual-frequency based products (2ADPR-MS/NS)
* Single-frequency based products (2AKa-MS & 2AKu-NS)

* Three different rain classification: Convective, Stratiform, Other
+

* Land/Sea classification
e Parameters provided:

* Corrected radar reflectivity (Z,, Z,)
Mass-Weighted Mean Diameter (D,,)

Normalized intercept parameter (N,,)
* Rainfall rate (R)
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EUMETSAT Satellite monitoring
GPM DPR products
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* Period: 28 October 2021 15:00 UTC .

The Ku-band reflectivity measured bﬁBP,R»shows not high values (generally lower than 40 dBZ)

 The storm top height product hlghllgh’gsgh,g lm’ﬁ’ted vertical extension of the clouds

. The preC|p rate estlmated by combined DPR-GMI produc’r/ -AUX-
(o7, Firm n that in prese : IIoWecnpltatlon the MW S|gnal is more use
ke characteristics observed from GMI
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Conclusions

The Mediterranean storm Apollo occurred between 24 and 29 October 2021 in a region between Tunisia,
Sicily and lonian Sea

A huge amount of rain (up to 500+ mm) occurred in the affected area, and especially on the Eastern coast
of Sicily as registered by both rain gauge and ground radar networks

The H SAF satellite-based precipitation products, even if working at different spatial resolution, show a good
agreement with ground-based data

The H SAF precipitation products, being based on different working principles, allowed to highlight different
characteristics of the storm

The MW/IR-based products (i.e. H60) allows a high spatial-temporal resolution NRT monitoring of the
Apollo

The PMW-based products (i.e. HO1, H-AUX-20) had better performance in precipitation rate estimation
because most of the precipitation is shallow or stratiform.

The additional information provided by.spaceborne radar (GPM DPR) are particularly useful to better
characterize Apollo and confirms tropical-like characteristics observed during the mature phase
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