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Abstract: The traditional depiction of land cover classification uses discrete, hard categories that are mutually 
exclusive. Remote sensing techniques exist to derive sub-pixel classification and continuous variables, these have 
proven to be fairly robust and accurate, yet few cartographic products or techniques have been developed to depict 
these more structurally complex datasets. A series of case studies involving the Alpine Mapping Guild’s recent and 
ongoing maps are used as a springboard for experimenting with new techniques and datasets and to propose that 
landscape characteristics can be used to guide land cover depiction and the choice of classifier. A hybrid approach in 
which land cover elements with abrupt discontinuities such as hydrology and agriculture are depicted using traditional 
hard boundaries and soft transition and naturally occurring gradients such as altitudinal vegetation changes are 
depicted using continuous variables is proposed. The use of a dasymetric approach to soften a hard classification is 
also demonstrated. Possible difficulties with the representation of object oriented derived classifications which by their 
nature are output as hard boundaries are discussed. 
 
INTRODUCTION 
 
Over the past two years I have been involved in several topographic mapping projects that required generating land 
cover datasets or using existing land cover datasets generated by public agencies. The cartographic techniques I employ 
combine analytical shaded relief with land cover to create fused background image on which vectors and text are 
overlaid.  
 
The current projects discussed in this paper involve similar production techniques; however the scale and data sources 
vary widely. In striving for a uniform style we have had to think carefully about the problem of depicting and 
generalizing land cover data while maintaining rather than degrading or corrupting its information content, yet not 
overload the map with information. In part, the problem has lain in our sources. In some cases I have obtained very 
accurate land cover information compiled at scales greater than my mapping scale. In other cases I have generated my 
own land cover classifications from satellite imagery, and in yet some other cases I have used continuous variables 
derived from these images. Each of these approaches has its strengths and is best suited for certain types of maps and 
scales. Problems can arise when they are mismatched for the task at hand and in particular when classification intended 
for resource management is used for different purposes. 
 
I will examine on a project by project basis the different approaches I have used and to critically evaluate the results. In 
particular I will discuss issues of data quality, scale, classification schemes, and the appropriateness of soft, fuzzy or 
continuous classification approaches versus hard or discrete categories. I will propose hybrid techniques that are based 
on landscape properties rather than dictated by data and discuss methods for generating such classification whether 
working from raw data or manipulating existing classifications. I will evaluate the results of particular image 
classification techniques such as segmentation /object oriented classification within the context of mountain cartography 
with consideration of scale. For the purpose of this discussion, I wish to define landscape scale mapping as topographic 
cartography at scales ranging from 1:25,000 to 1:200,000 and where land cover datasets are derived from imagery with 
resolution equal to or greater than 30m (typically from SPOT, Landsat or ASTER). All the maps discussed in this paper 
fit these criteria. Finally I will propose a distinction between analytical or quantitative land cover datasets as apposed to 
cartographic classifications or cartographic generalization with particular regard for mountain cartography and 
mountain landscapes.  
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