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Quantitative Terrain Attributes - geomorphometry



Quantitative Terrain Attributes - geomorphometry



Compound Topographic Index 
(or steady-state wetness index)

(Speight, 1974; Bevan & Kirkby, 1979; Moore et al. 1991; 1993)

CTI = ln(As / tan B)
where:

As is the specific catchment area (contributing area (m2) per unit 
width of contour orthogonal to the flow direction)

B is the slope angle in degrees

“a quantification of catenary landscape position”
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El NiEl Niñño o -- 19981998
January to May weekly January to May weekly 

time stepstime steps
June to August monthly June to August monthly 

time stepstime steps



LIDARLIDAR
•• Lidar – Light Detection and 
Ranging

••11stst developed in 1960 by Hughes developed in 1960 by Hughes 
Aircraft inc.Aircraft inc.

•• Modern computers and DGPS Modern computers and DGPS 
make it practical: requires extremely make it practical: requires extremely 
accurate timingaccurate timing

•• Measures distance to surfaces by Measures distance to surfaces by 
timing a laser pulse and ittiming a laser pulse and it’’s s 
corresponding return(s)corresponding return(s)

•• Lidar data are the X, Y, Z positions Lidar data are the X, Y, Z positions 
of each returnof each return

••Typically used in very accurate Typically used in very accurate 
mapping of topographymapping of topography(Source: http://www.sbgmaps.com/lidar.htm) 











How much data do we need?How much data do we need?

•• PREF (4000 acres) = 38,000,000 lidar PREF (4000 acres) = 38,000,000 lidar 
returnsreturns

100m circular buffer around plot 13 = 9960 returns100m circular buffer around plot 13 = 9960 returns



Evans & Hudak, In press



Evans & Hudak, In press











Summary and Concluding Thoughts
US has a fantastic underlying resource of the NCSS –

unequaled in the world – base for quantitative mapping, 
modeling and dynamic monitoring of soil-landscapes

Methods and tools for deriving high resolution DEM’s, and 
derived terrain attributes now exist, as well as various 
forms of remote sensing (geophysical)

Much work still to do in merging soil survey with 
quantitative soil-landscape modeling and dynamic 
monitoring

Development of new tools, technologies does not eliminate the 
need for field soil scientist – however, it can/should 
influence what, where and how they sample in the 
landscape


