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• Goals: 
• Besides CHUVA main goals (precipitation 

measurements) … 
• Contribute to GOES-R GLM and MTG LI 

activities by collecting total lightning data 
under MSG coverage: 
1) Lightning Location Systems 

intercomparisons: 
• Understand the differences 

between ground based LLS in 
respect to TRMM LIS; 

• Generate GLM and LI proxy data. 
2) Develop multi-sensor and multi-

platform algorithms: 
• satellite QPE; 
• nowcasting of severe weather. 

Lightning Mapping Campaign: 
CHUVA-GLM Vale do Paraíba 
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• Lightning Mapping Array (NASA/UAH/NOAA) [2011-10-24 to 2012-03-31] 
• LINET (EUMETSAT/DLR)       [2011-11-01 to 2012-03-31] 
• TLS200 (Vaisala)        [2012-01-01 to 2012-03-31] 
• ENTLN (EarthNetworks)       [2011-11-01 to 2012-03-31] 
• RINDAT (INPE)         [2011-11-01 to 2012-03-31] 
• STARNET (USP)         [2011-11-01 to 2012-03-31] 
• WWLLN (Univ. Washington)       [2011-11-01 to 2012-03-31] 
• GLD360 (Vaisala)         [2011-11-01 to 2012-03-31] 
• ATDnet (MetOffice)        [2011-11-01 to 2012-03-31] 
• TRMM-LIS         [2011-11-01 to 2012-03-31] 

 

LLS available data 

5 months of 10 LLS collocated data 



# of sources 

CHUVA-GLM  Vale: Lightning activity summary SPLMA sources (VHF) summary 
(by month) 

 

# of sources/(km2 month) 



CHUVA-GLM Vale do Paraíba LLS VHF/LF data summary 
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– Local TV station 
(channel 9) 
 

– Figure: 
Accumulation of 
LMA sources on a 
non-thunderstorm 
day (02 Jan 2012) 

“PROBLEMS”:  
SPLMA noise source 



 
– Attempt to filter noise: 

– Group sources into 
flashes (McCaul’s flash 
algorithm) and use only 
flashes with more than 
10 sources 

– If flash mean lat/lon falls 
within 300 m of the TV 
tower, do not use it. 

– It works for non-
thunderstorm days, but 
apparently it also filters 
real sources 

– Next steps (before 
starting network 
intercomparisons): 

 a) Recover real sources 
from 1-min 
accumulations of “noise” 
and real sources; 

 b) Play with LMA-flash 
algorithm variables 

 
upper left: all sources 
upper right: flashes w/ 10+ souces 
lower left: “noise” sources 
lower right:  filtered sources 

“PROBLEMS”:  
SPLMA noise source 



Orbit # Date Time (UTC) Time (LST)
80095 07/12/2011 20:13 17:07
80202 14/12/2011 17:00 13:54
80207 14/12/2011 23:33 20:27
80482 01/01/2012 15:02 11:56
80767 19/01/2012 23:02 19:56
80843 24/01/2012 20:02 16:56

81062* 07/02/2012 20:08 17:02
81077 08/02/2012 19:12 16:06

81108* 10/02/2012 19:00 15:54
81123 11/02/2012 18:04 14:58
81169 14/02/2012 16:55 13:49

81230~ 18/02/2012 14:50 11:44
81362 27/02/2012 03:12 00:06
81576 11/03/2012 20:46 17:40

81591* 12/03/2012 19:50 16:44
81825* 27/03/2012 19:01 15:55

CHUVA-GLM  Vale: TRMM LIS overpasses TRMM LIS overpasses 
with lighting flashes up to 50km from center of SPLMA 

LIS flashes    LIS events 
* Very good cases (lots of flashes) 
~ LIS false flash 



TRMM LIS overpasses 
LMA x LINET x LIS 

by Hartmut Höller 

– Higher level LINET and LMA 
signals  have higher probability to 
be optically detected  

– Lower level LINET and LMA 
signals are optically detected from 
above in case of  missing high 
level precipitation (e.g. from radar) 

– Sometimes LIS 
flashes/groups/events are offset in 
space from ground LLS detections 
(sources or strokes), and from 
radar convective cores/cloud 
boundaries. 

– This offset depends on the orbit 
track (ascending/descending). 

– Parallax? Ephemeris? Physical? 
Other? 



• Select LMA flashes that: 
– are within 30 km of Fast Flat Antenna (5 MHz) 
– have more than 500 sources 
– have LINET coincident (space/time) measurements 

 
• Flashes are classified as: 

– IC,    if all LINET “strokes” have been classified as IC 
– CG,  if at least one LINET “stroke” has been classified as CG 

 

LLS Intercomparisons 
LMA X LINET x Fast Antenna 

by Carlos Morales 



• IC (by LINET) 
 

• LINET IC 
“strokes” are 
concentrated in 
the beginning 
of the LMA 
flash 
 

• Does LINET 
detect 
processes 
associated with 
the early stage 
of IC 
disharges? 
 

• TLS200-LF 
detected a CG 
stroke 
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time by Carlos Morales 



• CG (by 
LINET) 
 

• LINET 
“strokes” are 
concentrated in 
the beginning 
and middle of 
the LMA flash . 
 

• TLS200-LF did 
not detected 
simultaneously  
a stroke. 
 

• NEXT STEP: 
Find fast antena 
data when we 
had a LIS 
overpass 
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time by Carlos Morales 



NEXT STEPS 

– CHUVA-GLM lightning database: 
• All networks: 

– include number of sensors used for the solutions 

• LMA: 

– Provide “noise-clear” source data (level_1c?) 

• BRASILDAT (end 2013/early 2014 – to be reprocessed by ELAT/INPE ): 

– include number of sensors used for the solutions 

– include microsecond/nanosecond precision 

– solutions with/without the 7 additional sensors 

– corrected peak current (currently it is underestimated) 

– correct IC height (only possible with the 7 additional sensors (short baseline)) 

• Date for public release (as agreed during CHUVA International Workshop): 

– January 2014 (?) 

 



NEXT STEPS 

– CHUVA-GLM lightning database (cont.): 
• Joint Publication (as agreed during CHUVA International Workshop): 

– First draft by December 2013 (?) 

• “Storm Features” database (CPTEC/INPE): 

– by tracking the storms with radars (integrated volumes) together with LLS data. 

– select golden days for electrification processes and nowcasting (lightning 
jump) studies  

– it will be available online  

 

 

 



 – ThUnderstorms, Precipitation and Aerosol interactions – TUPÃ 
(Tupã means "God of Thunder" in Tupi-Guarani, one of Brazilian Indian languages spoken in Amazonas) 

• GOAMAZON DoE-FAPESP call for proposals (under review) 

Collaborating Institutions (US) PI 
University of Connecticut Emmanouil Anagnostou 
National Center for Atmospheric Research Sarah Tessendorf 
NASA Marshall Space Flight Center  Timothy Lang 
University of Alabama in Huntsville  Larry Carey 
Texas Tech University  Eric Bruning 
    Collaborating Institutions (FAPESP side) PI 
University of São Paulo  Carlos Augusto Morales Rodriguez 
Instituto Nacional de Pesquisas Espaciais  Rachel Ifanger Albrecht 
Centro Nacional de Monitoramento e Alertas 
de Desastres Naturais  

Wendell Rondinelli Gomes Farias 

Universidade do Estado do Amazonas Rodrigo Souza 
German Aerospace Center (Deutsches 
Zentrum für Luft- und Raumfahrt - DLR) 

Hartmut Höller 

Yamaguchi University Kenji Suzuki 
Universidade Estadual do Ceará Gerson Almeida 
Universidade Federal do Mato Groso do Sul Moacir Lacerda 

Next field experiment (?) 
ThUnderstorms, Precipitation and Aerosol interactions 

TUPÃ  [GOAMAZON DoE-FAPESP call for proposals (under review)] 
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TUPÃ experiment design and strategy of observations. The UCONN XPOL radar will be located between the 
ARM facilities site and Manaus. Additional observations include  two video/particle sonde launching stations and 
two electric field mills network (EMFNet; both at Manaus and ARM site), 10 LMA stations, 6 LINET stations (yellow 
pentagon), and STORM-T Laboratory trailer facility that will “chase storms” between UCONN XPOL and ARM 
sites.  The SIPAM S-band radar is approximately collocated with the CHUVA XPOL radar. TUPÃ also will leverage 
planned in situ observations from GOAmazon’s G-1 and the HALO aircraft. 
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