Airborne Lidar Applications Overview

Presented by John Brock



*Nuts and Bolts”



FIRST, A FEW DEFINITIONS ...
Lidar:

“Light detection and ranging”
o[ aser-based radar

*A beam of laser light Is used to
e measure distance



Lidars mounted on aircraft scan the distance to the ground

These distance measurements are transfomed to measurements of
the elevations or “shape” of the ground



Mobile GPS Recelver

Kinematic differential GPS aircraft positioning.
Uses the difference in the dual frequency (L1, L2)
carrier phase-derived ranges for the BS and aircratft.
Provides aircraft position at submeter accuracy.

Error Source Error for 50 Km Baseline (m) ‘

Orbital 0.05 GPS
lonospheric 0.05 — 0.50 CHOLME Steiol
Tropospheric 0.10

Signal Multipath 0.05

Receiver Noise <0.025

(Maune, 2001)
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Color (wavelength)

“The Spectral Image Cube”
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Airborne lidar scanning
and be integrated with

multi- or hyperspectral
scanning
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Cross Environment Coastal Lidar Surveying:
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Lidar Applications




BASELINE TOPOGRAPHIC MAPPING

Results for St. John, USVI
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Digital Elevation Model for St. John, USVI




Long Term Coastal Erosion
Changes in Beaches and Dunes

A. Sallenger



STORM IMPACTS
Hurricane Bonnie, August 1998
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STORM IMPACTS
Hurricane Isabel, September, 2003
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STORM IMPACTS
Hurricane Charley, August, 2004

Radar Image from Hational Weather Service: KTBW 20:47 UTC 081 3/2004 \
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STORM IMPACTS
Hurricane Charley, August, 2004
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Color Infrared Image Acquired by
NASA EAARL on August 17, 2004

A. Sallenger
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CORAL REEF APPLICATIONS

Image courtesy of NASA
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NAVD 88 Elevation (meters)
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CORAL REEFS
Lidar Rugosity Mapping
Let’s take a virtual field

trip to the high rugosity
northwest fringe of this reef
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Patch Reef Morphological Development — Processes and Link to Sea Level

shallow shell

Processes:

* Nucleation on favorable sites
 Vertical growth

* Rubble “calving” (colony destruction)
 Lateral growth by rim colonies

* Interior senescence and campus
formation

Sea Level Linkage:

* Wave action and/or subaerial erosion
creates accommodation space for lateral
growth.
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Reef Frequency vs. Depth

2 distinct reef populations are observed:

Deep population: -7.7 to -13 m -
Shallow population: -7.7 to 2 m 2
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Basal Reef Area (m”)

Relative Relief (m)

Morphometric — Depth Trends for All Patch Reefs:

4000

2000

15 10 5
Reef Mean NAVDES Elevation (m)

42 -10

8 & -4 2
Reef Mean MAVDES Elevation (m)

Reet volume (m™)

Shapa Index (Relative Relief / Area)

10000 20000 30000
Y

[1]

-10000

44 42 -0 -8B 6 -4
Reef Mean MAVDES Elevation (m)

§
& B

0.010 0015

0.005

es

rd

0.000

44 A2 10 B -6 -4 -2
Reef Mean NAVDES Elevation (m)

Robust Correlation Coefficients

Basal Area Volume Relative Shape
Relief Factor
(height /
area)
Al Reefs 0.56 0.43 0.58 -0.80

2 distinct reef populations are
also observed in these
morphometric — depth trends



Rugosity — Depth Trends for All Patch Reefs:

Average reef rugosity
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Patch Reef Growth Model — Effect of Sea Level Oscillation




Patch Reef Growth Model — Effect of Sea Level Oscillation




Patch Reef Growth Model — Effect of Sea Level Oscillation




Sea Level Regime for the Shallow Reef Population: Jump to a highstand
followed by sea level oscillation

Hawk Channal shallow shell deep shell bank barrier reef
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