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Data: EarthCARE

Polar orbiting EarthCARE have onboard 94 GHz Cloud Profiling
Radar (CPR) and high-spectral-resolution UV lidar (ATLID), which
resolve the vertical distribution of hydrometeors and aerosols

Introduction

® Lightnings often originate or terminate in the mixed-phase updrafts of
convective storms, where aerosols can influence droplet formation,
freezing levels, and charge separation processes leading to the change of
the lightning frequency.

The passive multi-spectral imager (MSI) then provides a spatial contextual

® Direct observations of microphysical-electrical imagery of cloud tops
interactions are still limited, however the recent

AEROSOLS

We use one month — May 2025 — of EarthCARE observations with retrievals and products of:

FIRED UP launches  of .E.arthCARE and MTG-I1 can provide (1) M-RGR: MSI radiances and brightness temperatures; (2) M-COP: MSI cloud optical and physical
b.etter. cdp al?ﬂ.lty ,tO view the cloud column and products; (3) C-FMR: CPR feature mask and reflectivity; (4) C-CD: CPR corrected Doppler
lightning activity simultaneously from space. measurements; (5) AC-TC: combined CPR and ATLID classification of hydrometeors and aerosol
To leverage this synergy, we developed a storm
catalogue using clustered MTG Lightning Imager (LI) Data: MTG LI

detections encountered by the EarthCARE satellite.

® This dataset enables joint analyses of aerosol, cloud, and lightning ® The geostationary MTG Lightning Imager (LI)
interactions, and can facilitates investigation of storm intensification continuously detects optical lightning events across
and electrification processes. Europe, Africa, parts of South America and Atlantic

Ocean.

® Different levels of data: LI events = groups 2 flashes

LI groups connected into
flashes (6 min interval)

Examples from Storm Catalogue

EarthCARE orbit-frame: 05432A 2025-05-13 01:19 05268E 2025-05-02 13:05 05314E 2025-05-05 12:05 05703E 2025-05-30 12:01 05502E 2025-05-17 14:00 05517E 2025-05-18 13:08
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Notes:
@ Strong CPR signal attenuations due to large hydrometeors in the convective core

Thin cirrus clouds can still attenuate ATLID’s signal, O
limiting its ability to detect underlying aerosols

Updraft region with frequent Doppler velocity folding,
caused by velocities exceeding the Nyquist limit &

@ Aerosol layer possibly affecting storm lightning activity Q&‘i@o@o‘ & &‘ c}\o P RS : :;0{\
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Results: Storm catalogue for May
® We analyzed all EarthCARE MSI files from May and identified
M eth Od O I Ogy 531 orbit-frames containing MTG-LI lightning detections
Data acquisition Storm detection ® Out of these, 159 frames included lightning activity within close

proximity to the CPR track (within 5 km and 5 minutes)

EarthCARE MSI + CPR MTG LI groups
L S

Clustering of LI data using DBSCAN algorithm applied
to space-time (lat, lon, time)

® These cases yielded 263 storm clusters that were crossed by CPR
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Number of LI groups within 5 min/5 km window along CPR track at the relevant time

LI groups divided by DBSCAN clustering LI groups (clustered) with MSI background

® Six cases were chosen and are presented in this poster — compared across multiple
EarthCARE products
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Conclusions & Outlook

Data preparation

® We present a storm catalogue built from MTG-LI and EarthCARE synergy, linking lightning
clusters with vertical cloud and aerosol profiles

Interpolation of M_COP cloud top height (CTH)
+

Parallax correction of LI

Storm catalogue creation

® As EarthCARE data availability grows, the catalogue will be expanded to include more
storms across seasons and regions

Storms crossed by EarthCARE CPR
Saved to storm catalogue with descriptors:
* Flash rate evolution (£30 min)

» Centroid trajectory
* Oirientation vs. EarthCARE CPR track

NetCDF dataset creation ® Future work will focus on exploring of

Ll data matched with EarthCARE frame
Time difference = 30 min
Parallax corrected lat/lon
Distance from CPR track

1. Storm lightning activity in comparison with convection
strength signatures from EarthCARE CPR profiles including
Doppler velocities

Joint Analysis

11. Aerosol impacts on storm lightning frequency — mainly in
localized convection where aerosol information i1s available in
the surrounding area

Match EarthCARE vertical profiles
Combine with MTG LI data
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