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Workflow 

Sentinel 2 change indices  
Pixel clustering of Planet timeseries  

Probable change locations  Way forward  

Motivation           &           Study sites 
- Natura 2000 (N-2000) = EU-wide 

network of protected nature sites 
- Member states have to report the 

state and trends of N-2000 habitats 
to the European Commission 

- Flanders uses expensive field 
campaigns to monitor its habitats 

- Satellite imagery can be 
complementary source of data! 

 

  AIM of this research: 

  5ŜǘŜŎǘ άǇǊƻōŀōƭŜ ŎƘŀƴƎŜ  
  ƭƻŎŀǘƛƻƴǎέ ƛƴ b-2000 sites   
  from free satellite images  
  to optimize field work planning 

Download 
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images 

Change 
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With APIs for Planet and Sentinel 2 (SentinelHub), 
called from Python 

Using the ΨcoregisterImagesΩ ǇǊƻŎŜŘǳǊŜ ƛƴ 
RSToolbox package of R 

Four indices from bitemporal Sentinel 2 images: 
dNDVI, dNBR, dCV and dCVMAX 

Unsupervised clustering of Planet time series, 
including one image per dekad of 2018 

Select the outliers by Sentinel 2 change index 
 within each Planet cluster to compose list of 
άprobable change locationsέ 

dNDVI dNBR dCV dCVMAX 

*  *  *  *  

*: with Bi the ith band of Sentinel 2, and a,b two acquisition dates 

Zwin 
2018 

k-means clustering with 30 clusters 
based on the one image for each dekad ( = 10-day period) 
     with the smallest cloud percentage;  
     closest to the center day of the dekad (optimal temporal spread)  

Kalmthout 
2018 

Calculate z-scores from change indicator distributions: (a) per Planet cluster and  (b) for the entire studysite. 
Values < -2 and > 2 are kept as probable change locations �Æ sum of absolute values of all 4 indicators to 
come to final set of locations 

�‡ Validate commission errors of probable change 
locations based on visual inspection of yearly 
orthophotos.  

�‡ Validate omission errors based on  existing datasets 
of known land development projects.  

�‡ Combine multiple sets of change indices spread 
troughout the year 

�‡ Derive the type of change based on the Sentinel-2 
signatures before and after the change, combined 
with the change indicator values. 

�‡ Identify highly dyamic systems (beachesΣ ǿŜǘƭŀƴŘǎΣΧύ 
that show high change indicator values for multiple 
subsequent years 

�‡ Include Landsat data to go back in time beyond 
2015. 

�‡ Exclude agricultural and built-up areas by masks 
based on existing land cover datasets.  
 

with Planet without Planet 

Cut forest 

Deciduous trees: 
difference in 
phenology 

Agricultural area 

many inexplicable change 
locations that ŘƻƴΩǘ have 
very high dNDVI  

    more explicable 
�Æ Planet may work 
better on larger areas! 

Kalmthout dNDVI 2017-2018 (start of May) 

Ψ½ǿƛƴΩ 
part of coastal  

N-2000 site 
grasslands, salt 
marshes, dunes, 

forests 

ΨYŀƭƳǘƘƻǳǘǎŜ IŜƛŘŜΩ  
N-2000 site with           

Atlantic heathlands 
 

inland  dunes, 
grasslands,forests,               
wet and dry heath 

Zwin dNDVI 2017-2018 (start of May) 

with Planet 

without Planet 

many inexplicable 
change locations that 
ŘƻƴΩǘ have very high 
dNDVI  

Dynamic beach and 
salt marshes 

Agricultural area  

    more explicable 
�Æ Planet may work 
better on larger areas! 


