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Introduction

high-impact weather.

<_>

Convective updrafts fuel lightning,
contribute to precipitation production,
and drive the processes that create

Combined lightning, precipitation, and

wind data can provide value-added
information about relationships

between the electrical characteristics,

microphysics, thermodynamics, and
dynamics of deep convection.
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These relationships offer powerful insights regarding convective
intensity, longevity, and potential for human impacts.

Linked NASA assets and datasets can be leveraged toward
improved diagnosis of deep convection from space:

— The Lightning Imaging
Sensor on the International
Space Station (ISS-LIS)
— Global Precipitation
Measurement Mission
(GPM) data
e Satellite-borne
Dual-Frequency
Precipitation Radar (DPR)

* Ground-based
Validation Network (VN)
providing precipitation
and 3D wind data

Combining Data and Creating MPFs — Proof of Concept Using GPM VN Data
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. Selected DPR data:

e Geo-matched to ground
radar vertical wind
retrievals in the VN

e Coincident with ISS-LIS
overpass

GPM and ISS-LIS on 25 May 2020
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GPM Validation Network Coverage (100-km range rings)
with dual-Doppler 3-D wind retrievals (red)
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2. DPR data:

* gridded to height of -10°C where
electrification primarily occurs
 filtered to segment convective cores
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* One ellipse, MPF per file

6. ISS-LIS lightning data identified within MPF(s)

7. Numerous relevant radar and lightning
characteristics within ellipse region saved
Network Common Data Form (netCDF) file
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8a. Each MPF file enables |-
“case study” L1 analysis: |«
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3. Scikit-learn
NDIMAGE algorithm
applied to ID, label
distinct reflectivity
regions

Ongoing and Future Work

Method under development to expand dataset outside of GPM VN constraints to include
ground-based radar data from the CONUS-wide NEXRAD, facilitating ID of 2000+ additional MPFs

102 ISS-LIS events
were identified
within this MPF,
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4.Convex hull determined
around NDIMAGE regions
5.Ellipse(s) fit to convex hull(s),
serve(s) as final MPF container(s)

 Advancements in space-based lightning science at the global scale
* Improving knowledge of lightning-convective relationships, increasing value of lightning data

for diagnosis of deep convection in the absence of other satellite and radar data
Contact: MPFs: sarah.m.stough@nasa.gov, sarah.d.bang@nasa.gov, ISS-LIS: timothy.j.lang@nasa.gov, GPM VN: patrick.n.gatlin@nasa.gov
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Mean reflectivity for all MPFs with lightning is 37 dBZ,
vs. mean of 20 dBZ without lightning in ISS-LIS FOV
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