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Lightning is the main natural cause of wildland fires
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* LIWs largely associated with continuing
current (CC) flashes (Fuquay et al. 1972;
Pérez-Invernon et al. 2023) Need more observations of continuing current lightning

* Polarity and peak intensity of CG not  Basic characteristics (e.g., duration, intensity, polarity)
likely factors in LIW (Schultz et al. 2024) "= |n-cloud origin of CC flash and its path to ground

* Electrical, microphysical characteristics of parent storm

- Physical cause of CC flashes not well-understood



Global effects

Smoke from 2019 Bushfires in Australia

Source: NASA GMAO
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Why Australia: SW Australia Jan 9 2023

Over 90% of Western Australia is >300 000 Lightning strikes, multlple flres reported
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Australia lightning climatology

Fraction of flashes with continuing current (>10 ms)
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- ~1/4 lightning flashes in SW Australia have continuing current



Australian-led Field Campaign (IGNIS) to Study Lightning-lgnited Wildfires

* Motivating Science Question: What are the characteristics of a lightning flash that starts a wildfire?
* Partners: Consortium of Australian Univ. led by Edith Cowan Univ. (W. Australia), BoM, NASA MSFC/GSFC

* Deploy ground-based lightning instruments to bushfire-prone region of SW Australia (Feb 2025-Mar 2026)
* NASA’s deployable Lightning Mapping Array (LMA) = 3-D structure of flash (in-cloud source/path to ground)
* UAH’s VLF/LF electric field change meters = current duration (> 20 ms)
* Neuromorphic cameras = propagation and duration of optical lightning events (us-timescale)
* Australia Bureau of Meteorology (BoM) lightning detection network = location and polarity of CG
* Existing weather stations and soil moisture probes = fuel moisture

>90% of WA prone to bushfires from Oct-Apr
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- Goal: Inform design of a future satellite mission

National.Aeronautics and Space Administration



Lightning Mapping Array
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Electric Field Change Meters

HAMMA 2 Sensors
Electronics (FPGA, Slow and Fast Plate
GPS, Computer) Antennas

e Slow Channel: 1Hz - 57 kHz, 100 ms
e Fast Channel: 1.6 kHz — 2.5 MHz, 100 ps
* RMS timing error: <50 ns
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Event-Based Vision System (Neuromorphic Camera)

Provided by G. Cohen, A. Marcireau, N. Ralph, Western Sydney Univ.

* Detect log-change in pixel illuminance

® * Temporal resolution: 1-100 ps

. 1280720 pixels (Prophesee Gen4 EBVS)
WSU to deploy >3 for IGNIS campaign

00:00:00.327185 BLUE: ON; ORANGE: OFF
x 1/10000

Basic Functionality of EBVS

Camera l Camera 2

Log
pixel
illuminance

On

Change
detection

Off




Ssummary

* IGNIS campaign will observe lightning characteristics in bushfire
prone region

* Timeframe: Oct 2025 to Feb 2026
* Location: Southwest Australia
* 3-D maps of RF and optical characteristics of lightning

* Electrical source and pathway of continuing current flashes
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