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Current status at LRG
• Oscar’s LMA software: maps sources, events and LINET

• Required Inputs: txt files with LIS info.
• Drawback: LIS data  HDF files

Processing code is required for download and adaptation of HDF files

• Drawback: It can not be easily used to make statistical analysis 

Analysis code that produces statistical values



Objectives Hypothesis

VHF SOURCES - LMA HIGH LUMINOSITY 
(RADIANCE) EVENTS - LIS

“The luminosity detected by LIS is part of the same physical 
process that generates the VHF emissions recorded by LMA, i.e. 

leader propagating through the air.”

• Codes for processing the data files 
from the sensors into a nicer format

• Comparison of the data collected by 
LIS and LMA

• Explore the influence of sources 
properties as detected by LMA on its 
LIS detection



Methodology: data collection

LIS
• High Luminosity Events

• 777.4nm 
• 2ms
• 4 km IFOV
• CCD 128x128 pixel
• ISS

LMA
• Radio freq. antennae

• 60-66 MHz

• Mapping sources using up to 7 antennae
• 60 km radius around Ebre delta @ sea 

level

Simultaneous measurements available from March 2017 (LIS start)
5 time periods (10 min) with simultaneous detections have been identified until July 2018
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EXAMPLES Two minutes zoomSelect One flash



IC flash



CG flash



DATA SET
Simultaneous measurements available from March 2017 (LIS start)
5 time periods (10 min) with simultaneous detections have been identified until July 2018



Period March 2017 to before July 2018

DATA SET



Methodology: data analysis

Time [sec.]

Time bins • Event
• Sources data (e.g. Mean height, 

source with max. Power...)

TIME DISCRETIZATION APPROACH
Bin time span: 10 ms



Results

1. Influence of bins’ mean height on LIS detection
2. Influence of bins’ maximum power
3. Influence of bins’ power centroid
4. Influence of bins’ numerical density

Other
5. Histographic individual values vs bins discretization
6. Flash duration values depending on sensor 
7. Influence of CCD pixels’ position



Results 1: LMA Height vs ISS-LIS detections



1: LMA Height vs ISS-LIS detections

2017-10-18 10:30 2017-10-18 17:30



1: LMA Height vs ISS-LIS detections

2017-10-18 10:30

Only LMA



2017-10-18 17:00

LMA Height vs ISS-LIS detections

1: LMA Height vs ISS-LIS detections



Results 2: LMA RF power vs ISS-LIS



Results 2: LMA RF power vs ISS-LIS
*Bins with evens + source
· Only LMA sources



2: LMA RF power vs ISS-LIS
Histographical distributions

2017-10-18 10:30 2017-10-18 17:30



2017-10-18 10:30

2: LMA RF power vs ISS-LIS

Only LMA for the 
period



2017-10-18 17:00

Only LMA for the 
period

2: LMA RF power vs ISS-LIS



3: LMA RF power and ISS-LIS radiance histograms

2017-10-18 10:30

Only LMA for the 
period



2017-10-18 17:00

3: LMA RF power and ISS-LIS radiance histograms



Results 4: Bin densities



4: Bin densities

2017-10-18 10:30 2017-10-18 17:30



Results 5: Flash durations: LMA and ISS-LIS



5: Flash durations: LMA and ISS-LIS

Flash duration

2017-10-18 10:30 time period



TYPICAL FLASH DURATION

• ISS-LIS:  mean=0.2144 median=0.1809
• LMA:  mean=0.2405 median=0.2754

2017-10-18 10:30

2017-10-18 10:30 time period

5: Flash durations: LMA and ISS-LIS



Results 6: Influence of the CCD pixels position



6: Influence of the CCD pixels position
Days with few LMA - ISS-LIS coincidences

18-04-29

18-05-25
18-06-14



6: Influence of the CCD pixels position
Good data

17-10-18 (period 10:30 h) 17-10-18   (period 17:30 h)



New summer 2018 data (to check)



New data: 20180918 seems a very good case! 

03:36:58 03:38:31 



New data: 20180918 case of 3:37:34.9 – 3:37:36.1
2018-261T03:37:34.9398Z [Sep 18] ( 40.758, 1.237) 1789 645 38 107 9716 
2018-261T03:37:34.9509Z [Sep 18] ( 40.682, 1.465) 152 182 6 10 9716 
2018-261T03:37:35.4778Z [Sep 18] ( 40.811, 1.217) 4362 107 27 170 9716 



Processing Software
A. HDF files processer

B. LMA vs LIS comparator
C. NC files processer (similar to HDF files)



Annex



HDF files processer (MATLAB)

MAIN APPLICATIONS
1. Download interesting HDF files
2. Search for interesting HDF files in a PC database and extract its

relevant information and print txt files containing such information



1. Download HDF files

WAY OF USE (I/V)
Go to https://lightning.nsstc.nasa.gov/isslisib/isslissearch.html and 
select desired space-time domain, and click “Search”

https://lightning.nsstc.nasa.gov/isslisib/isslissearch.html


1. Download HDF files

WAY OF USE (I)
Go to https://lightning.nsstc.nasa.gov/isslisib/isslissearch.html and 
select desired space-time domain, and click “Search”

https://lightning.nsstc.nasa.gov/isslisib/isslissearch.html


2. Download HDF files

WAY OF USE (II/V)
Manually select all the files info that is displayed



2. Download HDF files

WAY OF USE (II)
Manually select all the files info that is displayed and copy it to a txt file



2. Download HDF files

WAY OF USE (III/V)
Enter required directories and files

website_filename: file where the names of HDF files are



2. Download HDF files

WAY OF USE (IV/V)
Select Option

0: Exit Program
1: Write general event txt files
2: Write general event txt and plot them
3: Write event txt files for scilab (TO VERIFY) 
4: Plot events in interesting time-space from HDF4 files (TO VERIFY)
5: Plot events in interesting time-space from .txt files 
6: Correct GHRCs URLs and generate a new URLs txt file
7: Process website filenames to list of interesting URLs
8: Check only for interesting files and save the workspace.



2. Download HDF files

WAY OF USE (V/V)
Open the Windows CMD
Execute the command

wget --user earthdata_username --ask-password --auth-no-challenge --no-check-certificate -i URLSfile_dir

This will download the HDF to the current directory



3. Print txt files

WAY OF USE (I/III)
Enter required directories and files

read_dir: where the HDF files are stored
write_dir: where to write the txt files



3. Print txt files

WAY OF USE (II/III)
Select interesting space-time domain



3. Print txt files

WAY OF USE (III/III)
Select Option

0: Exit Program
1: Write general event txt files
2: Write general event txt and plot them
3: Write event txt files for scilab (TO VERIFY) 
4: Plot events in interesting time-space from HDF4 files (TO VERIFY)
5: Plot events in interesting time-space from .txt files 
6: Correct GHRCs URLs and generate a new URLs txt file
7: Process website filenames to list of interesting URLs
8: Check only for interesting files and save the workspace.



3. Print txt files

“ISS_LIS_20171018_1701_1701_events”



LMA vs LIS comparator

WAY OF USE (I/III)
Introduce the required directories

sources_data_file: the txt file from Oscar program
events_data_file: the txt file with LIS info, from HDF processor



LMA vs LIS comparator

WAY OF USE (II/III)
Specify timestep with “etimestep” variable

10e-3 recommended



LMA vs LIS comparator

WAY OF USE (III/III)
Select modes

correcting 1/0
toinput 1/0
storedinput 1/0 (by “fovtime” variable)

fovtime=[datetime(2017,10,18,17,01,25), datetime(2017,10,18,17,01,28)];

plotting 1/0
save_workspace 1/0
savingcsvfile 1/0
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