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Potential motivation for gravity wave search 

From Keller et al. (2015) 
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ASII-GW: Motivation 

• Gravity waves may become unstable, eventually 

resulting in the notorious “clear-air turbulence”  

• Often reflected (only) in the WV image as a grating 

pattern (alternating bright and dark stripes) 

• The fluctuations are fairly weak, however, so it is not 

easy to spot them in standard image visualizations 

• Therefore: automatic pattern recognition, adapting 

models from the 1990’s (that tried to mimic the 

response of visual neurons of monkeys in case of 

spotting parallel lines) 

 



 

 
The challenge - search for gravity wave ripples in WV7.3 
 

(Southernmost part of Africa, (29 June 2017, 1400 UTC) 
 

Where are they?????? 



Algorithm, step 1: Apply a Gabor filter onto the WV7.3 image 
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Verifying that we have alternating positive and negative Gabor filter responses of 
comparable magnitude  

Algorithm, step 2: Apply the grating cell operator 



 

a) image to be analysed 
b) the Gabor filter alone (as well as probably any other operator describing brightness 
variability) 
c) Gabor filter plus subsequent grating cell operator 

The necessity of the grating cell operator 
(from Petkov and Kruizinga, 1997) 



ASII-GW: Method 

• The Gabor filter / grating cell operator is run for 

several orientations and wavelengths 

• The signal density is translated into a probability-of-

occurrence (0-100%, for every pixel)   

• More algorithmic details can be found in Jann (2017)  

• After the automatic detection directs to the right 

areas, one can achieve displays like the following one 

(highlighting the gravity wave-induced WV patterns 

through some tailored image enhancement!):   

 



MSG-1/IODC analysis, 29 June 2017, 1400 UTC  

(Red isolines refer to the signal density of the ASII-GW pattern recognition 
algorithm) 



 

An actual ASII-GW probabilities output 



20.03.2020 
Folie 11 

What ASII-GW does (and does not) for you 

• It does NOT claim to detect areas of turbulence 

– there are other mechanisms leading to turbulence 

– nor is any gravity wave necessarily breaking into turbulence 

• It does NOT claim to detect all gravity waves 

 they are not necessarily in the right height to become visible in WV7.3 

 MSG SEVIRI‘s spatial resolution is not high enough to capture them all 

 warning from Wimmers et al. (2018), based on looking at AHI/ABI: „With such 
an abundance of gravity wave activity suddenly in view in a geostationary 
image, the new challenge for forecasters is no longer where to find gravity 
waves because of their potential for turbulence, but rather how to distinguish 
turbulence-generating gravity waves from more common, benign gravity 
waves.” 

• Its value (today) is to obviate the tedious subjective search for the grating 
patterns in WV7.3  

• Scientifically validated for MSG, one campaign carried out for Himawari as 
well; technically capable of handling GOES-R input 
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About temporal coherence… 
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WV7.3 chosen because marine Stratocumulus is less disturbing…  

…whereas the algorithm does not appreciate patterns in HRVIS such as this one, 
and yields strong false-alarm signals: 
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Anticipated status at vMTG 2021+ 

• Technically capable of handling MTG 

• Faster code, offset by 10-minute interval and 
higher number of pixels 

• Algorithmic enhancement exploiting the 
information about the prevailing texture direction 
(i.e. the one with the highest Gabor filter 
response; Jann, 2019)   

– Reduced risk of false alarms 

– Better perspectives to apply the same 
algorithm to IR imagery. 
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Status in a farther future 

• Temporal continuity flagged (even exploited/integrated?) 

• Parameter setting fine-tuned (even user-configurable?) 
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