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• Introduction 



Introduction 1/3 
Lightnings are brilliant electric spark discharges in the 

atmosphere, occurring within a thundercloud, between 

clouds, or between a cloud and the ground. 

Lightnings are threats for operations (e.g. aeronautical). 

Not all atmospheric electrical phenomena have an impact on 

operations, depending on user requirements and assets. 



Introduction 2/3 
For the next series of geostationary meteorological satellites 

EUMETSAT (European Organization for the Exploitation of 

Operational Meteorological and Environmental Satellites) has 

planned a: 

Meteosat Third Generation (MTG) a Lightning Imager (LI). 

 

 

 

 

 

 

 

 

 
Public information available in ESA, NASA, EUMETSAT, NOAA sites. 



Introduction 3/3 
With Geostationary Lightning Mapper (GLM) on the next 

generation of NOAA (National Oceanographic and 

Atmospheric Administration) Geostationary Operational 

Environmental Satellite (GOES), and state of the art ground-

based networks, LI will provide a global lightning detection 

capability. 

This continuous flow of lightning data will be critical in 

operational applications and crucial in climate and 

atmospheric physics research. 



• Operational use of lightning detection 



Lightnings: the phenomena 

we want to observe 
To do lightning observation several 

remote sensing technique could 

offer a contribution to decision 

making in ops. 

De facto the only 

operational  

feasible obs 

today is  

LF radio 

measurement, 

by a network of 

dedicated 

sensors with 

baselines in the 

100-400 km range. 



Lightnings: the phenomena 

we want to observe 
Italian Air Force 

LAMPINET Lightning Network 



Lightnings 

detection 

and 

operational 

forecasting 



Operational Air Traffic 



DALLAS 

General Aviation Traffic 



• MTG Lightning Imager 



Lightnings: phenomena we want to observe 
User Requirement: detect lightning, better, over wide areas 

without the need of VHF? Space-based geostationary obs. 



Actual Meteosat Second Generation Spinning Enhanced 

Visible and InfraRed 

Imager (MSG-SEVIRI)  



Operational Decision Making 

Actual Meteosat Second Generation 

Spinning Enhanced Visible and 

InfraRed Imager (MSG-SEVIRI)  



Lightning observations driving in future 

Numerical Weather Prediction models 

similarly to atmospheric sounding 

NASA TRMM 



Lightning obs and MicroWave obs 

both passive and active 

NASA TRMM 



EUMETSAT MTG-LI 

Lightning Imager 

Basic user requirement: a geostationary optical 

homogeneous and continuous lightning 

observation, delivering information on location 

and strength of lightning flashes to the users with 

high timeliness,  30 seconds possibly less, in 30-

150 seconds records, less than 10 km spatial 

resolution, without false alarm at clustered flashes 

level (L2). 
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Lightning Imager 
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MTG-LI, by Selex ES - Firenze - Italy 

Algorithm Theoretical Basis Document (ATBD) for L2 

processing of the MTG Lightning Imager. The LI mass is 

about 110 kg, the average 

power consumption <300 W, 

the data rate is < 30 Mbps. 

The covered percentage 

of the total visible earth disc 

amounts to about 86%. 



MTG-LI design 
Near infrared signal 777.4 nm OI line observation 
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The detector is a CMOS matrix designed for the best 

performances. Narrow filters for 777.4 nm are at top of optics 

to eliminate background signal. Integration time is 1 ms 

(varying) to minimize pulse splitting among frames and to 

reduce background noise. 8 km spatial sampling. 
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MTG-LI design 
Further user requirements 



MTG-LI processing 
Adjustable thresholding in H24 functioning 

  4.7 μJ/m2/sr                 7.0 μJ/m2/sr             10.0 μJ/m2/sr 

 

 

 

 

 

 

 

 

Safe enough from noise sources. 

 

 
1. Internal Noise. 

a. Electronic noise 

b. Thermo-mechanical noise 

c. Ghost noise 

d. Stray light noise 

2. External Noise. 

e. Cloud radiation 

f. Sun glint and Solar eclipse  

g. Particles flux 

h. Jitter 



MTG-LI processing 
Noise reduction partially done onboard, by on-the-fly 

thresholding by onboard background averaging. False 

events rejection finalized in the ground segment. 



T
R
M
M
 

LI
S 

MTG-LI processing 
 removal of false events and accumulation algorithms 



• Possible common interest 



Lightning, TGF and Meteorology 

A new lightning mission for AGILE 





Conclusions 
 

I have presented Meteosat Third Generation Lightning Imager 

(MTG-LI) that will be in space end 2018. 

 

Lightnings are a threat but not all types of atmospheric 

electrical activity have an impact on operations, depending on 

user requirement and assets. 

 

The observation of the phenomena, of any kind above 

troposphere, with events that eventually do or do not interfere 

with an industrial or operational activity, could bring useful 

information to fully describe atmosphere status.  

 

In the coming years, the link between the Research and 

Operational communities will be surely stronger. 
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