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GLM groups map flash development
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# Which lightning processes do we expect GLM to detect? 

● Initial breakdown?

● Narrow bipolar events?

● Stepped leaders?

● Return strokes?

● Dart leaders?

● Continuing current?
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Discharge processes
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Flash 1
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Time (s) UTC
# LMA and ENTLN shows

● Stepped leaders

● Return strokes

● Dart leaders
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● Leader stepping
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● Continuing current (CC)?

Time-contiguous groups after return strokes 
(continuous luminosity periods)
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Flash 2 

Time (s) UTC

Time-contiguous groups after return strokes 
(continuous luminosity periods [CLPs])
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Flash 2 

Time (s) UTC

Time-contiguous groups after return strokes 
(continuous luminosity periods [CLPs])

# Evidence of Continuing current?

● CLPs Occur 

○ Prior to first return stroke

○ After subsequent strokes
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Flash 2 Continuous Luminosity Periods (cumulative integrations)
CLP 0 CLP 1 CLP 2

# Stepped leader detection
● Increasing group energy
● Increasing group area
● Final group: initial return stroke

# Continuing current detection
● Peaked group energy profile
● Group area increases, then decreases
● Occur after return strokes
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Flash 2 Continuous Luminosity Periods: frame by frame
CLP 0 CLP 1 CLP 2
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# Continuing current detection
● Fairman and Bitzer (2022): duration of continuous 

luminosity and maximum distance among group 
centroids (Diameter, DG) are good predictors of CC 
in a GLM flash.

● Durations are comparable.

● Diameter is greater for CLP 1 & 2.

Flash 2 Continuous Luminosity Periods

CLP 0 CLP 1 CLP 2
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Interpretation and Conclusions

● GLM detects light from

○ Initial breakdown

○ Stepped leaders

○ Return strokes

○ Dart leaders (IC and CG)

○ Continuing current

● Continuing current detections have peaked group energy and group area plots.

● A larger spread of GLM group centroids is observed for continuing current detections compared to clusters of 

time-contiguous groups representing detection of other lightning processes (e.g., stepped leaders), in agreement 

with Fairman and Bitzer (2022).
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Flash 2
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# GLM triggers during

● Initial breakdown

● Leader stepping

● Return stroke

● Dart leaders

● Continuing current (CC)?
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# Stepped leader detection

● Increasing group energy

● Increasing group area

● Culminates with the initial return stroke

Flash 2: CLP 0 frame by frame
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Flash 2: CLP 1 frame by frame
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# Continuing current detection

● Peaked group energy profile

● Group area rises and then falls

● Similar to CLP 2


