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Overview

1. Introduction — model interoperability, purpose
2. Methods

3. Results

4. Discussion

5. Conclusions
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Introduction: Our Modeling Approach

Model results are compared to
observations at all stages for

validation.
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Overview

1. Introduction

2. Methods — physical approach & branching differences
3. Results

4. Discussion

5. Conclusions
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Methods: Fractal Model of Electrical Discharges
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Methods: Visualizing Time-Integration
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Overview

1. Introduction

2. Methods

3. Results — cloud-to-ground, intracloud
4. Discussion

5. Conclusions
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Results: Cloud-to-Ground Discharge

Vertical Electric Fields at = 8 km Cloud-to-Ground Leader on Earth after 55 step(s) Vertical Electric Fields at y = 8 km
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Results: Intracloud Discharge

Vertical Electrlc Fields at + = 8 km Intracloud Leader on Earth after 212 step(s) Vertlcal Electrlc Flelds at y = 8 km
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Overview

1. Introduction
2. Methods
3. Results

4. Discussion — current estimates, observational comparisons

5. Conclusions
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Discussion: Observations & Intracloud Discharge

Intracloud Leader

* Vprop = 440 km/s (Thomson et al., 1985) mmmm

. Ti 118.4 1186.5
* Dampb < 10 nC/m3 (Krehbiel, 1986) m m
039kA  252kA  0.90kA  0.32KA
* |ntrac|0ud . (Intracloud Leader) 118.36 ms < ¢;,_,, < 1186.49 ms
* |Initiated = 7.5 km (Karunarathna et al., 2017) 7 iy S0 |
* Mean currents 1.3 + 1.0 kA, range o
110 A—5.0 kA (Thomson et al., 1985) o .
E
* (Cloud-to-Ground: g 2
* Initiated < 6.8 km (Karunarathna et al., 2017) - "
* Negative CGs: . ;
* Upto 200 kA (Anderson and Eriksson, 1980) .
* Positive CGs: .
* Up to 208 kA (Schulz et al., 2013) NIEESSEE T —a— I
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Negative Cloud-to-Ground Leader

Discussion: Cloud-to-Ground Discharges
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Overview

1. Introduction
2. Methods

3. Results

4. Discussion

5. Conclusions — future work & collaborations, funding sources
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Conclusions: Future Work

Environmental Observations
Models -Lightning
Data Accuracy & -Sprites
-Atmospheres SAIE RS -Jets
-Cumulonimbus Initiation *Elves
\Volcanic plumes -CID-NBP
*Dust storms *Other TLEs
Fractal
Model of
Electrical
Discharge
Similarity Laws Scale Issue
Model Flexibility Degrees of Freedom
Termination Branching

Model improvements will
introduce waveform
prediction and continue
validation through in-situ
and remote observations.

*Glow/corona
«Streamer
Leader

Laboratory
Experiments

Code is available on GitHub:

https://github.com/stroeum/FraMED

FraMED itself is in C++ (.cpp).
Visualizations are in MATLAB (.m).

Model coupling aspects are mixed.

Lightning Modeling Workshop e Lubbock, TX e 1-3 April 2025

14


https://github.com/stroeum/FraMED
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