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Continuing Current

Low-level current of typically tens to hundreds of amperes thatimmediately follows areturn stroke, in the same
channelto ground, and typically lasts fortens to hundreds of milliseconds. It can be classified aslong (>40 ms)
short (10-40 ms), and very short (3-10 ms) continuing current.

Long CC areresponsible formost serious lightning damage associated with thermal effects (e.g. burned
ground wires and forest fires). (Rakovand Uman, 2003)

High-speedvideo observationsin Brazil: 55% (2459 out of 4495) negative strokes were followed by some CC.,
The percentage of flashes containing at least one stroke followed by along CCwas 2/% (Medeiros et al., 2012).

CCinpositive flashis very common. 97/% positive strokes were followed by some CC. The percentage of
flashes containing atleast onelong CCis 68% (Schumann and Saba, 2012)

Detecting continuous currentis more straightforward in the optical range thanin the radio frequency
spectrum.
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Continuing Current Seen Above and Below the Cloud
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Fairman and Bitzer (2022)

A +CG flashterminated on a tall

building. Courtesy of Dr. Weitao Lyu
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Question for this study:

- How many of the CCs observed by video cameras at the ground can be
detected by the GLM?

+ |f detected, what's the GLM-CC duration vs. Video-CC duration?



Ground-TruthVideo Camera Dataset

Florida, USA High (>1000 2018-2022
fps)

Sao Paulo, High(>1000 55 30 1 54 2018-2020

Brazil fps)

Utah, USA High(>1000 72 44 50 22 2021-2022
fps)

Maryland, USA Normal (90 2] 10 2 19 2022
fps)

Arizona, USA Normal (90 2 1 0 2 2022
fps)
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Method

Search Area Search Time Window Detection Efficiency (DE)
One-Group | The CCisconsidered
Detection asdetectedif =one
Efficiency GLM group s
4ms CCstart CCend 4ms (DE_1): detected
I4—>I < > I<—>I
Five- The CCisconsidered
Consecutive | asdetectedif =five
-Group consecutive GLM
Detection groups are detected.
Efficiency (Bitzer, 2017)
(DE_5):
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Results: GLM 16
foeston  PEN RS DG mer &% %X

Florida, USA 27/60 (45%) 7/60 (12%) 10/21(48%) 3/21(14%) 5/5(100%) 5/5(100%) 23/55(42%) 2/55(4%)
Utah, USA 41/72(57%) 8/72(11%) 25/44(57%) 5/44 (1%) 32/50 (64%) 8/50 (16%) 9/22 (41%) 0/22 (0%)
Sao Paulo, Brazil 32/55(58%) 3/55(5%) 17/30 (57%) 3/30 (10%) 1/1(100%) 1/1(100%) 31/54(57%) 2/54(4%)
Maryland, USA 11/21(52%) 1/21(5%) 6/10 (60%) 1/10 10%) 1/2(50%) 1/2(50%) 10/19 (53%) 0/19 (0%)
Arizona, USA 0/2(0%) 0/2(0%) 0/1(0%) 0/1(0%) 0/2(0%) 0/2(0%)
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GLM CC durationvs. Video CC duration
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Summary:

« Forvideo observations of 210 continuing currents (= 10 ms), the GLM one-group detection
and five-consecutive-group detection efficiencies are 53% and 9%. Such numbers
increase slightly forlong CCs (=40 ms), which are 56% and 11%.

« The CC detection efficiency for +CCs s significantly higher than that for -CCs.

* Incaseswhere the GLM detected 19 CC events with five consecutive groups, the CC
durationrecorded by the GLMwas on average 36% of the duration capturedinvideo
recordings.

Total 11/210 19/210 58/106 12/106 39/58 15/58 73/152 4/152
(53%) (9%) (55%) (11%) (67%) (26%) (48%) (3%)
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Thank you!

QUESTIONS OR COMMENTS?

yanan.zhu@aem.eco
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