
 
 

Paulo Raposo, Cynthia A. Brewer, Lawrence V. Stanislawski 
 

ICA Commission on Generalisation and Multiple Representation, 
August 23 & 24, 2013, Dresden, Germany 



 Many data have only basic attributes 
 Various automatable geoprocessing routines can 

derive new attributes from inter-feature or inter-layer 
calculations, and use these to drive generalization 



 USGS multiscale topographic mapping, anticipating 
Maplex engine labeling decisions 

 As summit points become dense at small scales, we 
want to simplify the selection & placement problems 
Maplex will face between summits and other feature 
types (e.g., towns) 

 We want: 
 An objective and automatable importance metric; 
 Objective and automatable generalization. 

 



 Will label summits as local space allows: 
 Partition the map space in a rectangular tessellation, 

with each rectangle approximating a label 
“neighborhood”. One label per neighborhood allowed. 

 Use rectangles 2cm wide at the golden ratio (φ), since 
they approximate a label footprint. 
 

 



 Use typical SQL queries 
when mapping to select 
“visible” summits 

 Product is similar to  
that of “Thin Road 
Network” tool 





 Use prominence (i.e., local elevation) as criteria for 
summit selection through scale 
 
 
 
 
 
 

 Inputs: DEM, GNIS summit points 



 Determine prominence using Chaudhry & Mackaness† 

method 

† Chaudhry, O. Z., & Mackaness, W. A. (2008). Creating Mountains out of Mole Hills: Automatic Identification of Hills and Ranges Using Morphometric Analysis. 
Transactions in GIS, 12(5), 567-589. 



 Use DEM to generate contours, polygonize these. 
 For each GNIS summit, use spatial joins to determine all 

contour polygons a GNIS point intersects. 
 
 



 







 21 ladder “rungs” 
computed between 
1:50,000 – 1:1,000,000, 
incrementing by 50,000 

 Used standard 
workstation (3.00GHz, 
2-core, 4GB) and 
ArcGIS 10.1: 
 Prominence 

processing ~ 5 min 
 Laddering processing 

~ 20 min 

West Virginia 
NHD Subbasin 

02070001 
174 GNIS summits 



 Use rectangles of size 
proportional to scale 
to tessellate map 

 Choose summit of 
highest prominence in 
each rectangle 

 Flag 
selection/elimination 
for each scale in a new 
attribute field 

 Progress by ladder 
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Thanks! 
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