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Overshooting Convective Storms (OCS

» Deep convective storms->severe lightning weather-
>heavy rainfall and penetrating the Tropopause-lower

Stratosphere, typically 16-20 km iIn the tropical region
(Homeyer et al.,2015; Das et al.,2015; Uma et al., 2025)

» High-Altitude Cloud Physics Laboratory (HACPL):
SSPA-based X-band Dual-Pol Doppler Weather Radar.

» OCS- observations XDWR: PPl & RHI (15, 23, 24
October 2025): Initial radar observations over WG
region.

» PPl & RHI: Max-Z, ZDR, RHOHV & KDP are
analyzed for OCS.

» ERA5 data: background atmospheric conditions
(vertical velocities, specific humidity, and winds@@850
hpa).

» Lapse Rate Tropopause ~16.3 km (7 years of
Radiosonde observations over HACPL):. Threshold
kept for OCS In this study.

» The study of OCS is very important: To understand
the storm evolution and associated -electrical
activity.

» Improve the prediction of such severe weather
events, and understand their significant impact on
atmospheric composition, STE processes, etc.
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] Polarimetric signatures indicated large raindrops (ZDR >2 dB) and intense rainfall (KDP ~3—4° km™), likely linked to hail/graupel in

the mixed-phase region.

RHOHV | 17 Elevation | 2025-10-15T11:00:05Z UTC

19N | - Z
] AL 7
~ | N P
o ‘v. v ‘\
- T~
: -~y o
™ e lise 3 Bk ‘.'3:/
- . s 4
< 4 o
‘ “ut
o |
"
5™ |

RHOHV Az:188.0°" 2025-10-15 11:06:31 UTC
—

20 1

l : 0.975
18 | Vg
16 e ———— - - - - 0.95%0

0.925

a 0.825
l <4
1.4f MRS ! 0.800
0 20 20 €0 80 100 120 140 160
Distance from radar (km)
RHOHV Az:200.0° 2025_—10-15 11:06:31 UTC 2 2t
204
0,975
18+
G T 0.9%0
: B
14 4 e _ 10,925
RV
12+ TN TP >
"",‘, "/-( d"'\th 0.900 -g
10 < - _‘- v-_ - “ . O“ - '
Gy el X (s 3 Xy 0.875
L] '\ T4 ) ’~.' f“‘. ‘!4 i ]
G 1 prad® | 0.85%0
| 10 Ny '
a “" 1 ‘ 0.825
A PO . : .
R 0.800
o 20 40 60 80 100 120 140 180

Distance from radar (km)

in heavy rainfall and electrification.
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Technical Specifications

Center Frequency 945 G

Hz (A=3.17 cm)

Transmitter Type SSPA

Peak Power

H&V: >250 W each channel

Pulse Width

Short: 1pus & 4ps; Long: 44us &
90us (Hybrid Pulse)
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1 Deep convective updrafts generate ice-phase particles aloft (phv = 1, low ZDR, weak KDP) above the melting layer.
J Below ML, ({,phv, bright band) intense warm-rain processes (high ZDR and enhanced KDP) driven by collision—coalescence, resulting
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115 OCS cases were analyzed using radar observations, yielding 1,39,202 OCS grids and 3,36,959 lightning flashes (17.7% CG, 82.3% IC).
- Most lightning occurred in convective cells with reflectivity >45 dBZ. OCS reached heights up to 20.4 km, with Max Z exceeding 60 dBZ.
J ERA5 data showed strong updrafts (—0.6 to —0.8 Pa s™"), high low-level moisture (14-18 g kg™"), and convergence over the WG, supporting OCS development.
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