Ok, we can measure water depth with
ICESat-2. What's the big deal?

Some use cases based on work at the Shallow Water
Earth Observation Lab at the University of Ottawa
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Sentinel-2 satellite image,
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Clipper Adventurer, grounded 2010
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Canadian Hydrographic

Service chart
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Sentinel-2 satellite image,
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Sentinel-2 satellite image,
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Shallowest predicted depth: 4.0 m




/'
remote T
sensor / /

- / 7/

"; ‘@ Phytoplankton

R
4\

° d ' ""-:-:..‘r\ s
norganic e

suspended
material

“dissolved organic :
- ™
matter

‘vo,

Figure from
Hedley 2018



Reflectance

Reflectance

Reflectance

Reflectance

Water depth

443 nm

0.06
0.05
0.02
0.02
0.04

492 nm

0.07
0.06
0.03
0.02
0.06

559 nm

0.04
0.03
0.01
0.01
0.03

665 nm

0.01
0.01
0.00
0.00
0.01

(m)
0.50
1.23
5.79
8.26
2.61

Image from
Wikimedia
Commons

Predictions
(of water depth)
made from
reflectance values




- .

-*'

Cambridge Bay




Depth (m)

0-1
1-2
> - 2-3
: ~ - 34
: s e 45
; £ Y . 575
2 : . 7.5-10
© 10-12.5
. -12.5-15
15-20

- -
. )

S ‘f&.%ﬁﬁﬁ_el.—lsateilite image,
. European Space Agency (ESA)




ICESat-2 ATLO3 Data
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Comparing ICESat-2 bathymetry to multibeam and airborne lidar
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Comparing SDB estimates to ICESat-2 bathymetry
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SDB estimates
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Sentinel-2 satellite image,
European Space Agency (ESA)




Points: ICESat-2 bathymetry

Image: Sentinel-2, European
Space Agency (ESA)
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Sentinel-2 satellite image,
European Space Agency (ESA)
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Thank you!

uOttawa

Contact:
Anders Knudby

aknudby@uottawa.ca
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