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o WHAT TYPES OF INFORMATION ARE STORED WITHIN A
LIDAR DATA SET

THREE MAIN TOPICS » WHAT TYPES OF QUESTIONS CAN BE ANSWERED
UTILIZING THOSE DATA

* WHAT CONSIDERATIONS SHOULD END USERS MAKE
WHEN WORKING WITH LIDAR



* PERSISTENT DATA

*» GEOMETRIC DATA
¢« 3D POINT CLOUD — USUALLY CLASSIFIED
*  DERIVATIVES — DEM/DTM/DSM

ELEMENTS OF A LIDAR  PRECISE TIME DATA
DATA SET  RETURN PROPERTIES

e LASER INTENSITY DATA

 ADDITIONAL / OPTIONAL DATA
* SPECTRAL INFORMATION FROM IMAGERY
* BATHYMETRIC DATA

e FuLL WAVEFORM DATA
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3D POINT CLOUDS

AS COMPARED TO POINTS
(GGENERATED FROM DENSE

IMAGERY




GEOMETRIC
DERIVATIVES

CLASSIFIED POINTS +
BARE EARTH DTM




GEOMETRIC
DERIVATIVES

BARE EARTH DTM




GEOMETRIC
DERIVATIVES

BARE EARTH DEM
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GEOMETRIC
DERIVATIVES

HIGHEST HIT DSM




L O D O CE R D O O
L L L] & & 5 F 5 S EFEN
L O N L] L O O N R

L L )
L L L L L L L L O
& & & & & 8 [ ] & & & » [ ] - - 8

L N
L
L] L




DISCRETE RETURN
DATA

OFTEN USED IN HEIGHT DIFFERENCE
ANALYSIS —

USE CAUTION :
FIRST RETURNS AREN’T ALWAYS ON TOP
LAST RETURNS AREN’T ALWAYS GROUND




Beam Footprint vs. Flying Height
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SLIGHT ASIDE...
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FIRST RETURNS MAY NOT BE FROM
HIGHEST LOCAL OBJECT BECAUSE DATA
COLLECTED AT LOWER ALTITUDES OFTEN
PENETRATES CANOPY AS THE BEAM

SIZE IS RELATIVELY SMALL STILL

1000
Altitude (m)
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INTENSITY DATA

A MEASURE OF LASER REFLECTANCE
WHICH IS OFTEN RASTERIZED AS A VISUAL,
BUT...



INTENSITY DATA

...AIRBORNE LIDAR SENSORS TYPICALLY
OPERATE IN THE NIR PORTION OF THE
SPECTRUM. HOW DOES THIS COMPARE
TO THE NIR BAND IN IMAGERY?
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QUANTITATIVE COMPARISON

Distribution of Intensity Values Distribution of NIR Values From Imagery

Frequency
Frequency

I

I I
50 100 150 50 150

Scaled Intensity (8-bit) NIR Band Values (8-bit)
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SO
. L)

SPECTRAL D,

UP TO 4 BANDS (16-BITS EACH)
CAN BE STORED IN LAS DATA




BATHYMETRIC
DATA

SPECIALIZED DUAL LASER SENSORS

GTOZ “[e 19 S|9SsaM

INCREASING INTEREST IN TESTING IN
ALASKAN WATER BODIES




ECHO
SAMPLED SIGNAL-
ECHO SIGNALS STRENGTH
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FULL WAVEFORM
DATA
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STORES “SHAPE’ OF RETURNING PULSES IN
MANY BINS AS OPPOSED TO ONLY
STORING SIGNAL PEAKS
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* HOW MUCH DISTANCE A REFERENCE
FEATURE/SURFACE IS ANOTHER FEATURE/SURFACE?

QUESTIONS THESE
DATA CAN HELP
ANSWER

e ABOVE
 BELOW

« AWAY FROM

 HOw IS CHANGING OVER TIME?
* TOPOGRAPHY
* VEGETATION

e THE COAST
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LIDAR SURFACE FROM 2011...
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...LIDAR SURFACE OF SNOW & ICE,
2015...




DEPTH OF COVER

...DEPTH OF TERRAIN BENEATH SNOW & s
|CE BUILDUP.
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TOPOGRAPHIC CHANGE OVER TIME

2009 Lidar DEM - Anaktuvuk Fire Area




TOPOGRAPHIC CHANGE OVER TIME
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VEGETATIVE CHANGE OVER TIME




LR O R N
& & & 55 S F W
L O N R
L L L
U R

L
L]
L
L
L
L]
L]
L]
L
L
-
L]
L]
L]
L]
L]
L]
L]
L
L
-

L L L L L]
LU L L L L L L L O
L L -8 8 - -

LN D DN D N O DN D N R N D BN DR B N N DN BN N

High Resolution Mapping of Aboveground Shrub Biomass, Greaves et al., 2015



COASTAL CHANGE OVER TIME




COASTAL CHANGE OVER TIME
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COASTAL CHANGE OVER TIME
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*  OPTIMAL ACQUISITION WINDOW
» SEASONAL VEGETATION / RUNOFF

* TIDAL COORDINATION

THINGS TO CONSIDER * DATA ACCURACY REQUIREMENTS

* RELATIVE / ABSOLUTE
e POINT DENSITY

¢ STANDARDS AND/OR PROJECT NEEDS

* TYING INTO EXISTING / PLANNED DATA
o SPATIAL REFERENCE

e RESOLUTION / DENSITY



-- THANK YOU --

-- QUESTIONS? --
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