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TaskObjectives

DevelopILIDAR methods[for forestinventory

Acquire[Airborne(llaser(Scanning(datalover! |
Tumbarumba

Integrate[components for(ground-based laser( |
ranging system((RPE)

Integrate hemispherical ([damerawith ast
Undertake [field trialsihcludingihventory
Testlalgorithmsand methods




FWPRDC Grant

3[yearsfromMarch 2002
Develop ECHIDNA™ hardware
Validatelalgorithms(for/deriving[forest!/ |

parametersfrom [ ECHIDNA™ data
Useldurrent-technology [airborne Ilidar(data

Use multi-angular [ECHIDNA™ results(to[ ]
overcome limitations(ofldairborne View

Industry[support= ForestrySA [& [SFNSW




ECHIDNAT™ features

Multi-anglescanning((hemisphere)
Broad-beam/(laser
Variablebeam[sizeand(shape
Digitized [return

Calibrated ihtensity










Tumbarumbalfield [experiment

« ALSISkmlsqlarea,@veragelspacing(0.8m
Four200mlsqlareas, [dveragelspacing(0.5m

PonderosalPine, [Snow [(Gum,[Alpine(Ash, [
BluelGum

RPE[andhemispherical [photography

0.1 halplotinventory

— Height,[IDBH, [crown[diameter, [crown [density, [
branchinglheight, BA [Sweep, [stem[locations, ]
slopelandlaspect




Characterisation 0f[Flux Tower footprintwith ]
hyper-spatial[data[(Hymap (& [ILidar)




CanopyHeight

Ground|(elevation
Canopy elevationmodel
Highesthitin region
Percentile hitlihregion

PredominantHeight T




FoliageCover

* Projected FoliageCover
— Number(dflveglhits/[total [shots
— Over-estimatesdover

» Uselbothlfirstlandlasthit(dataland(classity
— Veg-veg
— Veg-ground
— Ground-ground

» Usellntensity
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Treeldensity
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Predominant/Height

» Averagelofl75[tallest/treesperlhectare

* Toplheight= averagelofithe100(tallestltrees! |
perlhectare

» Lidar[definitionislanalogous
— Averagelof[100 X (plotisizeinha) highest(hits
— Makelsurehits[are from [Separate [frees




Heightldomparison

Site

0.1 halnventory

ALS30mplots

PonderosaPine

30.0% 1.1

27.0F 7.7

Snow (Gum

30.5 2.2

29.1% 3.0

Blue Gum

AR IE R

31.6& 8.5

AlpinelAsh

443 5.9

359 2.7
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Foliage[Profile

liagelareaperunitlarealvs/height

Derived [from[gap [probability [@s/afunction(of!]
height

— Canopylayers, understorey, [drown depth
* Modellfit= stabilizes results

itlprovides/another height/éstimate




Snow [(Gum [FoliageProfiles

Crown Model
— Lidar

— Lidar Weibull
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BasallArea

 Horizontallscanswith [ ECHIDNA™

— Gap [probabilitylas(afunction/dfrange 15[
directlyrelated [toltree(density[and[average! |
diameter

— AlvariablebeamIshapewillallow[Operationin(al
Relaskop-like hode




Foliage[AngleDistribution

« ECHIDNA™ multi-angular(scans(allowthe[]
foliagelangle(distribution [to be[sampled

— Foliagelangle will vary with(height

— Foliagelangle ihformation[danbehised [to ]
overcome(the limitations/oflvertical lviewing! |
airborne [1ihstruments

— Aldiscontinuity [(or(atlleast(aldistinctichange) ]
shouldbeldetectable where Branchingbegins




Hemispherical Photography

Thresholdimagel(to [
separatelsky, foliage

Calculate(ILAI

— Total

— Zenithlanglelrings
Raisedameralthrough!]

canopy to find [LAI Vs [
height

CSIRO




-
S
g
<
=
'S
V
(1]
.
az




RPELAI Vs Height
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LAIldomparison

Site HemiILAI RPEILAI

PpnderosaD 5 5 19
Pine

Snow [((Gum | 1.3

BluelGum 2.0 2.0




Future work, [Tumbarumba

» AnalysislofILAlvsheightfrom[photos

* Analysislof(Skm/low-resolution/ALS[data
— Spatial lvariation of[foliage profiles

* Comparison/with[dther(data




Predicted Ieafichlorophyllicontent

Habitat/complexity[score




Mount/Gambier/visit

ForestrySA recentlyldcquired [ALS [on[three[]
transects

Plantation = RadiataPine

ExtensivelGIS database

— sitelqualitylassessment
— 1nventory

RPE landHemispherical[photography

Testimethodstolprovidekeylallometricland [
structural (parameters




