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[idar Fundamentals

W Licht Detection and Ranging
m Hich accuracy position and elevation data
m Different types of LIDAR

B Mapping and atmospheric application



Lidar Types

B Bathymetric Mapping
— SHOALS / USACE
— blue spectrum. water penetrating laser
3 meter horizontal. 15 cm vertical

— 4 meter grid system



Lidar Types

B Terrain Mapping
— Green spectrum. multiple pulse return
— Percentage of returns penetrating vegetation
lower return density tradeofT
— 5 meter grid system
Most often used with imagery
Production platform



Lidar Types

B Topographic Mapping
— ATM (Arrborne Topographic Mapper)
— Green spectrum. single return configuration
77 ¢m horizontal, 15 ¢cm vertical
— Dense return data. plus passive return
Used for high accuracy topography
Research applications
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A'l'M Mapper
Characteristics
m GPS accuracy

m [ong baseline mission

m Single return design

L9E3 109504 ADL Gresnland missions
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[idar Fundamentals

W Laser illummated ground point
m Capture reflection pulse

B Passive and active data

B First retumn signal collection

W Plane trajectory via GPS

B Trigonometric solution for XYZ values



ATM System
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Data Collection







Data Characteristics

W Quality control and mitial processing
B Format: binary raster or text

B Projection and datum 1ssues

W GIS processmg options

W Data volume - ~1 gigabyte for shore path



GIS/Projection Error Sources

Source

Horizontal  Vertical
Error (cm)  Error (cm)

Collection
ITRF94-NADZS3
NADS83-NAVDS8S8
NAVD88-NGVD29
NADR83-NAD27

+77 +15.0
+5 +3.4
+4.6




Mission Characteristic

B Two east - west passes covering
barrier/beach face

m Duplicate west - east passes
B Independent satellite constellation
W Trajectory verification

B Plane trajectory known to 15 ¢cm
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Data Processing

m Raw data

m Comcident point ageregation

m Maximum and mimmmum elevations
B Vaniable spacing

W “Binned” data and interpolated data












Aggregation Regions by Std_Dev
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Triangulation

"““Wm\Creation Method” = "TIN Interpolator (2.1}"
"Wm\/ Column" =" COL3"

""Wm'\Solution Method" =" 5th Order”

"Wm\Cell Size" ="5"

"\Wm'Max Triangle Si1de Length" = "100"
"““Wm'Comeident Pomnt Distance” ="1"
"“"“Wm'Comeident Pomnt Method" = "Minimum”
"Wm\Weighting Factor” ="2"

"Wm\Weighting Exponent” ="1"
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Applications

m Coastline mapping

B Contouring

W Supplement / replace baseline transects
B Base elevations for post-storm analysis
W Change analysis: area and volume












Cross Section
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Conclusions

m Hichly accurate data

m Validated with comcident transects
B Base elevation surface

B Greater detail than transects

W Future volumetric change analysis
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