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Interpretation and topographic compensation of conifer canopy self-shadowing
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Examining conifer canopy structural complexity In advanced
across forest ages and elevations with LiDAR data .
prepar ation

Van R. Kane, Jonathan D. Bakker, Robert J. McGaughey, James A. Lutz,
Rolf Gersonde, and Jerry F. Franklin

Abstract: LIDAR measurements of canopy structure can be used to classify forest stands into structural stages to study

Comparisons between field- and LiDAR-based
measures of stand structural complexity

Van R. Kane, Robert J. McGaughey, Jonathan D. Bakker, Rolf Gersonde,
James A. Lutz, and Jerry F. Franklin

Ahstract: Forest structure, as measured by the physical arrangement of trees and their crowns, is a fundamental attribute



Research Motivation

 If you have forest structural and
compositional complexity, they* will
come, even in young, 2nd growth
forests
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 Are there significant amounts of
complex 2nd growth forests?

King County, Washington state

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



LIDAR to Interpret Satellite Images

First step,
calibrate satellite
remote sensing

with airborne
LIDAR data

L "
- % - .
., T e s
T N -
T "
T s
.
- v . e
- [
Tene - e
R Ty «
. b - be
v, " e Tm
. - - o »
- - ”
DT R
B - 3
ARl A J
1 - e e -
T L -~
T " -
JER




Measuring Structural Complexity

Shadow 0.10

Fumple 14

lllumination 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 areais 60 x 60 m.

Canopy self shadowing principle method
for assessing structural complexity



Rumple as Stand Structure Predictor

29° (proportion)

Index of Old-growth

ShA,, SZA

Mean dbh (cm)

E
-—
=
2
@
T
o
=
c
@
[&]
=
@
o
=
=
0
[=2}

.;?um.r;leln-dex | | | | .- | RL-JmpIe.Inde.x | 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

Shadowed canopy area (proportion)

. [cosacosf | g Slone (dereas!
ShA, =b, +b,ShA+b,| ———— Slope (degrees)

COSj Solar Zenith Angle (degrees)

Correction method Adjusted R%
ASC 0.83-0.94
SCS+C (Soenen-et-al. 2005) 0.36-0.73
SCS (Gu and Gillespie 1988) 0.0-0.14

*Solar zenith angles 29-49 degrees

Kane et al. (2008)



Classifying Structure

Eight classes identified through hierarchical cluster
analysis using p95 height, rumple, canopy density

Kane et al. 2010b



Relating Structure to Age & Zone
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Looking At Larger Scales

94
30m x 30 m
f X 95
Add variation 300 m x 300 m
to ClaSS - . 10x100.09 haplots/grid cells

Cumulative 8.5 sq km from 36

def|n|t|0n ‘ | sq km reserve



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/38 bands



