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What is Lidar?

* Light Detection and Ranging * Many different types

e Laser altimeter e Full waveform

. _ , ..
* Active remote sensing tjrglzginm;ig’lalgr%t co

* Spaceborne * Discrete return

* Airborne * Small footprint (1-2 m
* Ground-based resolution)
« ICESAT, LVIS, SLICER, etc. * Photon counting

* 15-20 pts/m?

* Coming soon: GEDI




Waveform Lidar
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https://lvis.gsfc.nasa.gov/



Discrete
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How do we use the data?

* Topography * Fusion
* Flood events: predictions and * Radar
analysis * Hyperspectral
* Erosion * Optical
* Volcano lava flows and explosions * Landsat/Modis

 Forest Structure

* Vertical structure
* Stand structure and canopy cover

* Habitat analysis and characterization
* Biomass estimates/carbon stocks
* Forest monitoring



Forest Structure and Biomass

* Essential part of forest
ecosystem dynamics
* Plant species diversity
 Plant growth

* Animal species diversity and
habitat

e Biomass estimation

* Elements of vertical
structure
* Canopy height
* Canopy cover
* Layering
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Biomass Estimation

* Allometric equations * Biomass determined from field
* Equations that relate above work is used to determine
ground tree biomass to specific equations for above ground
trecied = biomass using lidar metrics

* Height/height to live crown
* Diameter at breast height (dbh)

* Crown diameter * Typical lidar metrics used
* Tree species identification

* Canopy height
* Height of median return
* Canopy cover



NASA Carbon Monitoring System

 US national initiative to monitor carbon stocks and fluxes

* Lead to a better understanding and quantifying of carbon sources and
sinks

* Biomass pilot project
* Quantify vegetative carbon stocks



Nested Scales of Observations
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Methodological Approach
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http://www.facebook.com/photo.php?pid=1233393&id=712311651
http://www.facebook.com/photo.php?pid=1233399&id=712311651

What do we need to validate?

* Height

* Biomass
* Species
* Dbh
* Crown measurements

* | ocation



Forest Monitoring using Lidar

* Lidar data from 2 separate time points
* Comparable instruments
* Same type of lidar
* Reprocessing may be necessary
* Only as detailed as the coarsest scale dataset
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Estimation of tropical forest height and biomass dynamics
using lidar remote sensing at La Selva, Costa Rica

| Old-growth Forcsts
[ Selectively Logged Forest
I Sccondary Forests

I Plantations

U »..
By B NN O = B
E'E ] Ju.-i!’ g. mp: e
: El.l ‘&- T l"E-. i

AN
.1

Height Change (m) 5_ S '.:...--.E B g
e <50 mul ] - - llll ==§-§-I .
5.0 = <05 :l;l.‘.l!i.:! R e ==

05 > 05 .J’g ..HE% l‘a

05 -> 5.0 : A o R
>3 S -l
=N an

3 I
0 05 1 — [ ilOmeters

e K il0meters

Journal of Geophysical Research: Biogeosciences Journal of Geophysical Research: Biogeosciences
Volume 115, Issue Gz GooEog, 9 APR 2010 DOI: 10. 1029/2009J6000933 Volume 115, Issue Gz GooEog, 9 APR 2010 DOI: 10. 1029/2009J6000933
http: ineli . . . i http:

EAGB Change (Mg/ha
Bl <25

B -25 > -15
[]-15->-5

B 55
515

B 15->25

B 25

[ | No Data



http://onlinelibrary.wiley.com/doi/10.1002/jgrg.v115.G2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0007
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0007
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0007
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0007
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0007
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0007
http://onlinelibrary.wiley.com/doi/10.1002/jgrg.v115.G2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0010
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0010
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0010
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0010
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0010
http://onlinelibrary.wiley.com/doi/10.1029/2009JG000933/full#jgrg530-fig-0010

Is Lidar right for the project?

* Is wall to wall coverage
available/possible?
* Holes/ data gaps in coverage (eg:
HBEF and La Selva)
* Cost

* Computing power and software
capability
* Depends on the type of lidar

* Depends on the data source
(commercial vs non-commercial
provider)

* Will some field work still be
needed?

 Constantly changing/improving
instruments and processing
methodologies

* Will the estimates be comparable
between time-points?

e Sensor Detection Issues

* Cloud cover
 Ground detection

* Steep slopes
* Extremely thick canopy
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Questions?



