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BATHY from Space! (maybe)
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Wright-Feygels Bathymetric Lidar System Figure
of Merit:
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Wright, W., and N. Johnson, 2015. National Coastal Mapping Strategy -
Bathymetric Lidar Quality Levels Introduction and Discussion, JALBTCX
National Coastal Mapping and Charting Workshop, 17 June, Corvallis, OR



So, why do we care?

1. Repeat passes (ICESat-2: 91-day repeat orbit, 30-day
sub-cycle)
e Lots of possible attempts to catch area at a time of good
water clarity
e Ability to map remote/inaccessible coastal areas
e Facilitates change analysis

2. Data can be synergistically fused with data obtained
from passive, multispectral satellite imagery

e Bathymetry from MABEL or ATLAS

e Direct depth measurement
* Does not require “seed” depths
* Relatively sparse measurements, constrained to lie along track lines

e Bathymetry from multispectral satellite imagery

e Good spatial coverage
 Requires seed depths



MABEL
bathymetric

mapping workflow

MASA MABEL L2 data product:
geolocated photon returns

7 Interactive identification of
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MABEL Viewer
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LINE META DATA
File: file_file_file_file.h5 (click for line view)
Track Length (km): 5.64

Track Duration (sec): 2763
Number of Photons: 1,353,253

Date ID |Lat_DD Lon_DD GoPro_FileName thumbnail loaded | TiledThumbnail LINK YouTube_Upload |DownVideo EMBED_LINK DownVideo BROWSER_LINK

Mon, 08/11/14 A01 |44 823130117263 -82.451890695354 GOPR0369.MP4 done <img src="https://lh3.google/done <iframe width="960" height="lhttp:/fyoutu.be/EUDZhj0-5Qg |4
Mon, 08/11/14 A02 |44 826869715753 -82.446187297712 GOPRO370.MP4 done <img src="https://lh3.google/done <iframe width="960" height="{http:/fyoutu.be/fSx3h7TvrOP) |4
Mon, 08/11/14 A03 |44.828335794173 -82.439049181620 GOPRO37T1.MP4 done <img src="https://lh6.google/done <iframe width="960" height="{http:/fyoutu.be/AHJFEi8-GsM |4
Maon, 08/11/14 A04 |44 821030803015 -82.433853279926 GOPR0372.MP4 done <img src="https://lh4.google done <iframe width="960" height="{http:/fyoutu.be/gZBrHé-ozTY
Mon, 08/11/14 A05 |44 819786806146 -82.437439089060 GOPRO373.MP4 done <img src="https://Ih6.google/done <iframe width="960" height="{http://lyoutu.be/z5ZPBckN5ro |4
Mon, 08/11/14 A06 |44 814533801282 -82.428936542773 GOPR0374.MP4 done <img src="https://lh4.google/done <iframe width="960" height="{http://lyoutu.be/pXaqRksy068 |4
Maon, 08/11/14 AOT |44 805767281250 -82.433475036559 GOPR0375.MP4 done <img src="https://lh3.google/done <iframe width="960" height="lhttp:/fyoutu.be/pYz2ffwrEQg 4
Mon, 08/11/14 A08 |44 806706747747 -82.448441268255 GOPRO376.MP4 done <img src="https://lh3.google/done <iframe width="960" height="| http:/flyoutu.be/WqHA 6ZEUtw |4
Mon, 08/11/14 A09 |44 811415669844 -82.449714275762 GOPRO377.MP4 done <img src="https://Ih5.google/done <iframe width="960" height="'http:/fyoutu.be/wXrRrh0GYGs |4
Mon, 08/11/14 A10 |44 813472943843 -82 440403078715 GOPRO378 MP4 done <img src="https://Ih5.google/done <iframe width="960" height=""http:/fyoutu.be/sr2UHXZ)Jsw |4




How to assess feasibility of using ICESat-2 to get bathymetry?

o

Look for examples of
detected bathymetry in
MABEL data (using

+<— MABEL Viewer)

Use LIDAR equation to
calculate theoretical
returns from MABEL (&
|ICESat-2)




Comparison with Existing NOAA Bathymetry
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Comparison of MABEL and planned
ATLAS system parameters

MABEL ATLAS

Parameter

2m 12 m
Laser pulse repetition [EEPIl (s} 10 kHz
freq.
Pulse Energy 5-7 W 25

16 532-nm beams, 8 1054-nm 6 beams (3 pairs
beams of 2)
532 and 1064 nm 532 nm

Pulse pattern

Wavelength
W 1 F] 0.013 m? 0.79 m?

Operational Altitude PRy 500 km



Future Research:
Integrate with Image-Derived Bathy

Aerial/Satellite Imagery

“Relative In Rppe0i

‘ ” .
Bathymetry In Rgreen PN

Light differentially absorbs
according to wavelength & depth

Use MABEL data to transform ratios
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Continuation of relative reflectance mapping
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EAARL-B relative reflectance mapping

workflow

Waveform feature
extraction algorithms
coded in Yorick

/EAARL-Brawdata/

v

ALPS processing
software

v

Per-flightline point clouds

with waveform features;
X.Y.Zpeak_amp, wf._,, I.-'hfl"j

Bathymetry,
aerial imagery
and other layers

Final relative
reflectance data set

Incidence angle
correction

Depth correction

Histogram
normalization:
"Swath Normalize”

Residual artifact
removal in Fourier

domain (if needed)

Object-based
image
classification
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Corrections applied:

e Depth Correction:
cq1

I' =

e Angle of Incidence Correction, based on Phong
Reflectance Model:

II
~ (cos@)p
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Parameter Derivation

* Areas with assumed
uniform bottom type
with varying depth

Sandy Regions, Peak Amplitude vs Depth
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Before:
uncorrected,
raw intensity

After:
seafloor
relative
reflectance







Next phase of this work: additional waveform
features for Flat Cays AOI

Flat Cays, USVI Lidar waveform:
bottom return
AUC
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Questions and Additional Information

Christopher.Parrish@oregonstate.edu

http://research.engr.oregonstate.edu/parrish/

OSU CCE
Owen Hall 204
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Additional MABEL specs

Parameter Value

# green channels 16
# NIR channels 8
Transmit pulse length PAE

Pulse repetition rate 10 kHz
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