Supplemental Material for “Observation of corona discharges
and cloud microphysics at the top of thunderstorm cells in
cyclone Fani”

Dongshuai Li' *, Torsten Neubert!, Lasse Skaaning Husbjerg!, Yanan Zhu?,
Olivier Chanrion', Jeff Lapierre?, Alejandro Luque®, Christoph Kéhn',
Matthias Heumesser', Krystallia Dimitriadou', Martin Stendel*, Eigil Kaas*>,
Emilie Petrea Petajamaa Wiinberg Olesen', Feifan Liu®, Nikolai @stgaard’,
Victor Reglero®
INational Space Institute, Technical University of Denmark (DTU Space), Kongens Lyngby, Denmark.
2Earth Networks, Germantown, MD, USA.
3Instituto de Astrofisica de Andalucia (IAA), CSIC, Granada, Spain.
“Danish Meteorological Institute, Copenhagen, Denmark.
5University of Copenhagen, Niels Bohr Institute, Kgbenhavn K, Denmark.
6CAS Key Laboratory of Geospace Environment, University of Science and Technology of China, Hefei, China.
7Birkeland Centre for Space Science, Department of Physics and Technology, University of Bergen, Bergen, Norway.

8Image Processing Laboratory, University of Valencia, Valencia, Spain.

*Corresponding Author:

dongshuai @space.dtu.dk



Contents of this file
1. Figure S1
2. Table S1
3. Movie S1: The cloud Top Blackbody Brightness temperature (TBB in K) in region «

of Figure 1 provided by the Himawari-8 satellite every 10 minutes from 18:00:00 to 22:00:00

UTC. The region g is overpassed by both ASIM and CALIPSO within 12 minutes.



5 T T T I I
L] ®  Time difference between ISS-LIS and MMIA 777 4-nm events
= = =Mean value (1.43)
4= . Standard deviation (£1.14) m
L]
. .
g . : ]
P = .
E : ‘
E2- . ¢ . . . . N
. - .
............... U U g
.
1= (] . _
- . . .
o P ] ] * - . 0 L °
] .
0 ! ! | | e ! ! | ! ! ‘oo o
5 10 15 20 25 30 35 40 45 50 55
Number of matched events

Figure S1. The time shift of MMIA with respect to the Lightning Imaging Sensor (LIS) on the

International Space Station (ISS). The results are based on the 777.4-nm events detected by both MMIA

and ISS-LIS.



Table S1: The detailed information for the detected blue corona discharges on April 30, 2019. In the fitting process, we only fit the corona

discharges with the clear impulsive single pulse and considered as good fitting condition when the coefficient of determination R?> > 0.6

and Pearson correlation coefficient p < 0.5 to exclude the effect of the multiple pulses. Rise time is the time taken for the amplitude of a

fitting photometer signal to rise from 10% to 90%. Time duration is the time interval for the amplitude of a fitting photometer signal to

rise from 10 % and fall to 10%.

ID | Hour | Minute | Second | CH1_Lon | CH1_Lat | ISS_Lon | ISS_Lat | ISS_Alt | Rise time | Duration time | 337nm_Irradiance
(UTC) | (UTC) | (UTC) | (degree) | (degree) | (degree) | (degree) | (km) (us) (us) (WW/m?)

1 20 10 56.81 82.81 11.72 82.89 9.47 409.23 118 1462 6.07
2 20 10 56.51 82.82 11.76 82.89 9.47 409.23 - - 3

3 20 11 1.42 83.23 11.6 83.05 9.68 409.23 78 1333 7.11
4 20 11 0.72 83.26 11.65 83.05 9.68 409.23 116 2223 4.02
5 20 11 2.08 82.77 11.79 83.1 9.74 | 409.23 101 1929 6.59
6 20 11 1.91 82.81 11.77 83.1 9.74 | 409.23 71 1725 5.04
7 20 11 1.89 82.81 11.77 83.1 9.74 | 409.23 - - 3.51
8 20 11 4.26 83.26 11.63 83.15 9.82 | 409.23 237 3047 9.2
9 20 11 4.74 82.81 11.75 83.19 9.87 409.23 - - 6.59
10| 20 11 4.43 82.84 11.74 83.19 9.87 409.23 - - 12.94
11 20 11 6.73 82.87 11.74 83.24 9.94 | 409.23 139 1687 8.67
12| 20 11 6.69 82.87 11.74 83.24 9.94 | 409.23 107 2348 4.53
13| 20 11 7.86 83.79 11.74 83.3 10.02 | 409.23 - - 5.55
141 20 11 7.96 83.75 11.69 83.32 10.05 | 409.23 42 1154 7.11
15| 20 11 9.58 83.94 11.7 83.34 10.08 | 409.23 81 1567 7.11
16 | 20 11 9.22 83.92 11.7 83.37 10.11 | 409.23 - - 8.15
171 20 11 9.03 83.93 11.7 83.37 10.11 | 409.23 - - 4.02
18| 20 11 9.56 84.75 11.17 83.38 10.13 | 409.23 73 1311 14.02
19 20 11 9.83 83.91 11.71 83.39 10.14 | 409.23 104 2265 7.11
20| 20 11 10.2 82.82 11.74 83.4 10.15 | 409.23 181 2902 4.53
21 20 11 10.06 82.82 11.73 834 10.15 | 409.23 18 384 124
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