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Calibrating Forest Remote 

Sensing with LiDAR



Today’s Talk

Key results 

from three 

published 

papers and two 

in advanced 

preparation



Research Motivation
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• If you have forest structural and 

compositional complexity, they* will 

come, even in young, 2nd growth 

forests

*Rich(er) communities of critters, 

funghi, and plants

• Are there significant amounts of 

complex 2nd growth forests?

Parker et al. 2002, McKenzie et al. 2000, Carey 2003; Franklin and Pechanec 1968, Deal et al 2004, Ishii et al.

2004, Hanley 2005, Blewett and Marzluff 2005     

King County, Washington state



LiDAR to Interpret Satellite Images

First step, 

calibrate satellite 

remote sensing 

with airborne 

LiDAR data



Measuring Structural Complexity

Canopy self shadowing principle method 

for assessing structural complexity

Illumination is for a solar zenith angle of 33° on flat terrain.  Canopies range 

in age from 26 yr (left) to 600 yr (right).  Each ground area is 60 x 60 m.



Rumple as Stand Structure Predictor

Kane et al. (2008)



Adaptive Shade Correction (ASC)

 Topographic correction using both illumination 

geometry and measured canopy self shadowing

 Coefficients determined from modeling self 

shadowing of LiDAR canopy surface models

Correction method Adjusted R2*

ASC 0.83-0.94

SCS+C (Soenen et al. 2005) 0.36-0.73

SCS (Gu and Gillespie 1988) 0.0-0.14

Kane et al. (2008)

*Solar zenith angles 29-49 degrees



Classifying Structure

Eight classes identified through hierarchical cluster 

analysis using p95 height, rumple, canopy density 

Kane et al. 2010b 
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Relating Structure to Age & Zone
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Looking At Larger Scales

94

30 m x 30 m

95

300 m x 300 m

10 x 10 0.09 ha plots/grid cells

Cumulative 8.5 sq km from 36 

sq km reserve

Add variation 

to class 

definition



Relating Structure to Age & Zone
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Conclusions and Next Steps

 Self-shadowing only moderately 

correlated with age

 Forest structural complexity only 

moderately correlated with age

 Including variation likely to help

Follow on studies

 Relate LiDAR structure measurements to 

Tasseled Cap, SMA

 Utilize ASTER stereo 3N/3B bands


