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Motivation

@ High costs

@ Insufficient information on stand level

@ Staff reduction

@ Increased economical interest in timber products
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J. Breidenbach Use R! for estimating forest parameters based



Aim = Regionalization (small area estimation): From a

point-wise to a wall-to-wall information

5328000

Hochwert [m]
5327500

1008 . legatl™” (
< ¥ g
i L i
 F1 2
§Vorrat [Vfm ha™]
m o
@ 454

0O 966
—— FoGIS Bestandesgrenzen §iag

5327000

T
3422500 3423000 3423500

Rechtswert [m]



Introduction Background
Airborne Laser Scanning

Analyzing laser data

e Introduction

@ Airborne Laser Scanning

Use R! for estimating forest parameters based



Introduction Background
Airborne Laser Scanning
Analyzing laser data

Airborne Laser Scanning

GPS satellites

¢ & 6 N

7 GPS provides
¥ aircrall position

@ Active remote sensing
o system

IMU records
Pitch aircraft attitude

4

/ Z X
£ of: — !'_Y
i/ Flight direction (e

Laser sweeps across the terain measuing  gps nd
the range and scan angle o ground surace basegslt‘:t‘ion

http://www.geokosmos.com/technologies/airbornscan.jpg

Use R! for estimating forest parameters based



Introduction Background
Airborne Laser Scanning
Analyzing laser data

Airborne Laser Scanning

GPS satellites

¢ & 6 N

7 GPS provides
¥ aircrall position

@ Active remote sensing
o system

IMU records
Pitch aircraft attitude

@ Laser for distance

? measurement
i
/1 Fx
" [ Fintdiecion. > a,«-TY

Laser sweeps across the terain measuing  gps nd
the range and scan angle o ground surace basegslt‘:t‘ion

http://www.geokosmos.com/technologies/airbornscan.jpg

Use R! for estimating forest parameters based



Introduction Background
Airborne Laser Scanning
Analyzing laser data

Airborne Laser Scanning

GPS satellites

¢ & 6 N

7 GPS provides
2= ¥ aircrall position

~Vaw @ Active remote sensing

L lpal
} IMUU records SyStem
Pileh aircraft attitude .
@ Laser for distance
? measurement
f@" 7 x @ Pointcloud with XYZ-raw
g A | Y,
& | /) e o e data

Laser sweeps across the terain measuing  gps nd
the range and scan angle o ground surace basegslt‘:t‘ion

http://www.geokosmos.com/technologies/airbornscan.jpg

J. Breidenbach Use R! for estimating forest parameters based ol



Introduction
Airborne Laser Scanning

Digital Terrain Model

Software: TreesVis, FELIS Uni Freiburg
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Area-based method

@ Aggregation of laser data on sample plot level — metrics
@ Statical relation between

@ Metrics
@ Sample plot attributes (volume, diameter distribution, tree
height)
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Other predictor variables - ArcGIS

@ Crown cover
@ Coniferous proportion
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A mixed model (Ime) for timber volume estimation
A GAMLSS for diameter distribution estimation

Methods and Results

Linear mixed model - Ime

yij = XijB + Uijvi + Uiy + €
with
vi ~N(0,D(1)), ~vj ~N(0,Dz)), ej~ N(O,Xj)
where
0’2)7”-2% °00 KOV(Eijl, 5ijnij)
3= : : :
Kov(eijn; s €ij1) -+ 02)7ij2,§5u
and
Kov(eijk, €ijk’) = exp(—s/p) in?k in?k’
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Methods and Results )

A GAMLSS for diameter distribution estimation

e Methods and Results

@ A GAMLSS for diameter distribution estimation
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Methods and Results A GAMLSS for diameter distribution estimation
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A mixed model (Ime) for timber volume estimation

Methods and Results A GAMLSS for diameter distribution estimation

Modeling Il

Generalized additive model for location, scale and shape -

GAMLSS
Be
y ~ Weibull(a, b, c), a=7Db,c>0
with density
B E X c—-1 B X c
f(vo.9)= 5 (5) eXp[ (5) ]
then

b=h"1(n) und c = h~1(n).

Where a = Location-, b = Scale- and ¢ = Shape parameter,
ni = X{ 3 as well as h = link function.
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Summary

@ R is well suited for analyzing laser data due to its...

@ functionality to call other programs - shell()
o flexibility (writing own functions)
@ state-of-the-art statistical methods

@ Still learning R after 5 years of use...
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Thanks go to...

Christian Glaser, Drs. Edgar Kublin, Matthias
Schmidt, Arne Nothdurft, Gerald Kandler

You for your attention!
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