
Atlantic Geology 87

  
Analysis of hierarchical unsupervised clustering 

of IKONOS data for Pointe de l’Est, 
Îles de la Madeleine, Quebec

Philip Giles
Department of Geography, Saint Mary’s University, Halifax, 

NS, B3H 3C3 <philip.giles@smu.ca>

Pointe de l’Est is a depositional spit with an area of 25 km2 
located at the northeast end of the Îles de la Madeleine archi-
pelago in the southern Gulf of St. Lawrence. The landscape is a 
complex mosaic consisting of active and stabilized sand dunes, 
mature forest, coastal marshes, and beaches. It contains impor-
tant natural habitats that are protected as wildlife refugia at the 
federal and provincial levels. The transitional nature between 
elements of the landscape mosaic, and the heterogeneity of the 
surface cover, makes it very diffi cult to develop a supervised 
classifi cation scheme suitable for application to remote sens-
ing data, particularly in relation to the image pixel size being 
used (IKONOS multispectral data, 4m pixels). Therefore, the 
choice was made to employ the K-means unsupervised cluster-
ing technique for classifi cation.

A key choice that is required when conducting unsupervised 
clustering is to specify the number of clusters. Often in remote 
sensing studies this choice is made based on a qualitative as-
sessment of the landscape, rather than being based on a quan-
titative estimate of the most appropriate number of clusters. 
The fi rst question addressed in this study is: what number of 
clusters maximizes the separation of clusters of multispectral 
image pixels? By analyzing the results of successive images 
with increasing number of clusters the Davies-Bouldin cluster 
separation index, modifi ed to weight clusters by size, is used 
to answer this question for the IKONOS image of Pointe de 
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l’Est. Results indicate that, for this image, about 15 clusters 
should be specifi ed and labelled subsequently based on fi eld 
investigations.

A second question addressed is: as the number of clusters in 
successive images increases, how are the pixels re-grouped? The 
null hypothesis is that clusters break down with complete hier-
archical integrity, i.e., pixels in one cluster at a more detailed 
level of the hierarchy were all grouped in the same cluster at a 
given less detailed (higher) level of the hierarchy rather than 
being drawn from multiple parent clusters. The alternative hy-
pothesis is that there is a re-organization of the pixels, where 
cluster structure at the more detailed level is poorly related to 
cluster structure at the less detailed level. These results quali-
tatively suggest rejecting the alternative hypothesis because 
there is a strong hierarchical tendency. Pixels that comprise 
more detailed clusters tend to be derived (greater than 80%, 
approximately) from a single dominant parent cluster.

These investigations will help to produce a better classifi ed 
image of Pointe de l’Est than would be possible using super-
vised classifi cation. Greater understanding of the landscape’s 
hierarchical structure and more confi dent labelling of pixels 
will be achieved using these techniques prior to conducting 
fi eld assessment work.

 

 




