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Conclusion

Our cloud tracking in geostationary satellite data enables the reliable tracking of clouds of all sizes.
Including the overlap in the matching criterion leads to nearly all cloud cover being tracked.
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Motivation - Why are we doing this?

• working to better understand the radiative
effect of clouds and aerosol-cloud
interactions

• cloud properties to look at
• cloud cover, size and lifetime, height,

temperature, ...
• e.g. height has a big influence on the

cloud radiative effect

• goal: investigate properties of individual
trajectories coupled with statistical analyses

Cloud life time spectrum [Seelig et. al 2021]
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Data

• most important for tracking: cloud mask

• CLAAS = Cloud property dataset using SEVIRI [Benas et. al 2017], available since 2004 and ongoing
• classification of pixels into cloud free, cloud contaminated, or cloud filled

• works with any comparable data

land sea mask plus cloud mask one region we are investigating
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How we track clouds

1. identify clouds

2. predict position of each cloud in next timestep using
Particle Image Velocimetry [Raffel et. al 2007]

3. find best match for each cloud using predicted positions
and observed positions

• our new approach uses overlapping pixels in sequence
with centroid-distance for matching

• also used in [Coopman et al. 2019, Vila et al. 2008] and others

4. repeat for all consecutive timesteps

step 1: cloud mask to blobs

c1

c2

step 3: overlapping clouds
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Results

share of largest clouds across 2015
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• overlap matching works well for large
clouds and cloud clusters

• for smaller, relatively isolated clouds
the distance matching performs
better

• new approach tracks clouds of all sizes
reliably

• in this region 96% of cloud area is
tracked
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Outlook
Other satellite data

• we also work with observed data from EUREC4A and model data from ICON

data from EUREC4A campaign [eurec4a.eu] ICON with 2km resolution
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Outlook
Improve cloud identification

• large cloud clusters are currently treated as one big cloud

• could use cloud top height or pixel-connectivity to split them up
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Conclusion More information in Contact
Our cloud tracking routine is
able to track nearly all cloud
cover and clouds of all sizes
reliably in geostationary satel-
lite and model data.

Seelig et al. (2021) ”Life cycle
of shallow marine cumulus clouds
from geostationary satellite ob-
servations”, in JGR: Atmospheres,
doi: 10.1029/2021JD035577

Felix Müller
Leipzig University
fmueller@uni-leipzig.de

Thank you for your attention!
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Additional slides coming now!
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Step 2: Match Clouds
2.1 Velocity Field

• ‘where are these clouds generally moving?’

• use cross correlation between two consecutive timesteps to compute a velocity field

• use multiple iterations with shrinking windows to include ‘local’ movements and cover clouds of different
sizes

• predicted positions = actual positions + velocity field

Shrinking grid sizes in multiple iterations
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Step 2: Match Clouds
2.2 Matching

• compare predicted positions from the first timestep and observed positions from the second timestep via
two matching criteria

• match with ‘best’ cloud, but create no match if threshold is not passed

Step 1:
Distance Matching

Step 2:
Overlap Matching

Create match Create no match

Match
found

No match found

Match
found No

match
found

NEW
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Results
Fraction of clouds tracked

• new approach tracks large clouds
reliably

• tracks 96% of cloud area

• old approach tracked 5% of cloud area

• large difference is mostly due to the
largest clouds being tracked reliably
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Outlook
improve cloud recognition

• large cloud clusters currently are treated as one big cloud

• they could be split up by using cloud top height or pixel-connectivity

Felix Müller, fmueller@uni-leipzig.de 6/6


	Titlepage
	Conclusion
	Motivation
	Data
	How we track clouds
	Results
	Outlook
	Ending
	Appendix
	References
	Additional slides


	anm0: 
	0.93: 
	0.92: 
	0.91: 
	0.90: 
	0.89: 
	0.88: 
	0.87: 
	0.86: 
	0.85: 
	0.84: 
	0.83: 
	0.82: 
	0.81: 
	0.80: 
	0.79: 
	0.78: 
	0.77: 
	0.76: 
	0.75: 
	0.74: 
	0.73: 
	0.72: 
	0.71: 
	0.70: 
	0.69: 
	0.68: 
	0.67: 
	0.66: 
	0.65: 
	0.64: 
	0.63: 
	0.62: 
	0.61: 
	0.60: 
	0.59: 
	0.58: 
	0.57: 
	0.56: 
	0.55: 
	0.54: 
	0.53: 
	0.52: 
	0.51: 
	0.50: 
	0.49: 
	0.48: 
	0.47: 
	0.46: 
	0.45: 
	0.44: 
	0.43: 
	0.42: 
	0.41: 
	0.40: 
	0.39: 
	0.38: 
	0.37: 
	0.36: 
	0.35: 
	0.34: 
	0.33: 
	0.32: 
	0.31: 
	0.30: 
	0.29: 
	0.28: 
	0.27: 
	0.26: 
	0.25: 
	0.24: 
	0.23: 
	0.22: 
	0.21: 
	0.20: 
	0.19: 
	0.18: 
	0.17: 
	0.16: 
	0.15: 
	0.14: 
	0.13: 
	0.12: 
	0.11: 
	0.10: 
	0.9: 
	0.8: 
	0.7: 
	0.6: 
	0.5: 
	0.4: 
	0.3: 
	0.2: 
	0.1: 
	0.0: 


