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a) First the starting point
gets added to the cluster.

b) First iteration. The starting radius
defined as the length to

the closest non-clustered point.
c) Starting radius multiplied
by radius function output.

d) Points within the
radius get added to the cluster.

e) Next iteration. Too many clustered
points in the starting radius,

thus the point stops radiating.
f) Moving to the next

radiating point.

g) Radius decreased and failed
to add new points, thus

the point stops radiating.
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h) After going through all
radiating points in this iteration,
stop clustering if none remain.
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Plume Detection

Examples
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Experiment with simulated satellite data set 

- Spatial Clustering of Elevated-valued Areas
- Unsupervised learning, no need for training data!
- Inspired from density based clustering [1]
- Data points add nearby points to the same cluster based on the measurement values
- No need for regridding. Point can be in varying densities.

- Simulated NO2 satellite data set of SMARTCARB: One year worth of realistic satellite data over central Europe with 
different noise scenarios provided. [2]
- Count found plumes as true positive if they are co-located with a known point source.
- How does the performance change with different noise levels and with different sized pollutors?
- Note: plumes are not necessarily co-located with a point source, but here we assume that. 

- Without noise we can 
reach almost perfect 
precision, but noise quickly 
starts to introduce more 
false plumes.  
  
- Sources with less than 
1000 tonnes of annual 
emissions become very 
difficult to detect.

Sentinel 5p 

- The goal is to detect the plumes of emissions from point 
sources (e.g. power plants) automatically using 
atmospheric satellite data.

- This study focuses on NO2 satellite data, which serves as 
a proxy for CO2. The atmospheric lifetime of NO2 is in the 
order of hours, thus the signal is much clearer compared to 
CO2, which has a lifetime in the order of hundreds of years.

- Challenging problem: high signal-to-noise ratio, a lot of 
missing data, difficult to label, uneven distances between 
points, ambiguous emission sources, numerous tiny 
undetectable sources.
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Precision: What fraction of 
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a point source

Recall: What fraction of 

points sources were co-

located with a plume
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N: Number of point sources 
in this emission range.


