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Conceptual Quantitative Soil‐landscape Model

s         = f (x1, x2, x3, …xn)i (1…n) i (1…n)where:

s is a response soil attribute (e.g. A horizon depth, profile total carbon, B hor clay %)

(empirical)

in represents the explicit definition of the model domain or scope using available
environmental variables (e.g. a region defined using climate, geology, landform)

f is the statistical model (e.g. generalized linear, generalized additive, tree‐based,
geostatistical, fuzzy…)

xn are predictor environmental variables (e.g. slope, hillslope position, flow
accumulation solar radiation )accumulation, solar radiation…)
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Moore, I.D., P.E. Gessler, G.A. Neilsen, and G.A. Petersen. 1993. Soil attribute
prediction using terrain analysis. Soil Science Society of America Journal.
57:443-452. 3



4



5



6

Quantitative Terrain Attributes ‐ geomorphometry

Quantitative Terrain Attributes ‐ geomorphometry
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Quantitative Terrain Attributes ‐ geomorphometry

Primary terrain attributes: calculated directly from a DEM (slope, aspect, plan &
profile curvature, flow accumulation)

Secondary terrain attributes: calculated from combinations of primary terrain
attributes (wetness, streampower, sediment transport indices, solar radiationattributes (wetness, streampower, sediment transport indices, solar radiation
indices, upslope slope – contextual combinations)

Opportunities for sampling – ensuring that we collect samples that represent the 
population we are attempting to understand, model and map

Compound Topographic Index 
(or steady-state wetness index)

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

CTI = ln(As / tan B)( s )
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 Niño El Niño ‐‐ 19981998
January to May weekly January to May weekly 

time stepstime steps
June to August monthly June to August monthly 

time stepstime steps
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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 it’s timing a laser pulse and it’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) 
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Evans & Hudak, 2007
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Evans & Hudak, 2007



14



15

Geospatial Site Types: OpportunitiesGeospatial Site Types: Opportunities

•• integrating geospatial data layers to develop and explore/integrating geospatial data layers to develop and explore/
define site define site types useful for forest management & types useful for forest management & 
sustainable growthsustainable growth

•• gamma radiometric remote sensing gamma radiometric remote sensing –– biogeochemistry & biogeochemistry & 
nutrient distribution nutrient distribution –– complement to foliar samplingcomplement to foliar sampling

•• geomorphometry geomorphometry –– landform quantification, sampling in landform quantification, sampling in 
landscapes, quantitative/landscapes, quantitative/ explicit modelsexplicit models

LiDARLiDAR k t l f f t d d d tti ik t l f f t d d d tti i•• LiDAR LiDAR –– key tool for forested and rugged settings, measuring key tool for forested and rugged settings, measuring 
trees/productivity and characterizing trees/productivity and characterizing 

landforms/landscapes landforms/landscapes ‐‐ productivity and nutrient productivity and nutrient 
distribution & movements in distribution & movements in  landscapeslandscapes

Thanks  Thanks  ‐‐ paulg@uidaho.edupaulg@uidaho.edu
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