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Data

Satellite-Derived Bathymetry (SDB)

e WorldView-2 & WorldView-3

o Mulfispectral sensors
« 8 MS channels (Coastal-NIR)
e Dual-array sensor

o 2-meter spatial resolution
* Daily repeat acquisition
1 6-bit radiometric resolution

Global access through license
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Study Area
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Soures: Esrl, Mestar, CooEys, Earhstar Gsographlcs, CNES/Albus DS, USDA, USES, AsroCRID, ICN,
and the CIS Usar Community
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SDB: Light Atftenuation
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SDB: Light Atftenuation

Spectral reflectance response to Chlorophyll
concentration
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Satellite-Derived Bathymetry (SDB) Method:

e Band-ratio approach:

Depth = m1* In(1000*Blue) - mO
INn(1000*Green)

Stumpf et al. (2003)

Objective:

 Develop automated SDB pipeline that:
— Estimates Chlorophyll-a concentration
— Calculates coefficients
- Maps bathymetry
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Approach

1. Radiometrically calibrate

2. Correct for atmosphere
1. Rayleighscattering Li et al. (2019)
2. ConverttoRrs Dash et al. (2012)

Rrs = (1*(L — Lg,)*ESd?)
(E*TZ*TV)

L At-sensor radiance

Lray Rayleigh path radiance

ESd Earth-Sun distance

E Irradiance

TZ Atmospheric transmittance (solar path)
TV Atmospheric transmittance (view path)
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Ap p ro O C h Band Center Band

Name Band Number | Wavelength Coverage
1. Radiometrically calibrate —

Green
2. Correct for atmosphere Yellow
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3. Correct for sunglint (as needed) NIR
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Approach

1. Radiometrically calibrate
Correct for atmosphere
Correct for sunglint (Rrsyg)

WD

Correct for surface reflectance s = Rrsyq
(z* 1.7 * Rrsy)

Zz = Coefficient from Snell's Law
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Approach

1. Radiometrically calibrate

2. Correct for atmosphere
1. Rayleighonly

3. Correctfor sunglint (as needed)
1. WorldView-specific algorithm

4. Correctfor surface reflectance
5. ldentify optically deep water

(ODW)

1. Estimate turbidity (chlorophyll
concentration)
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ODW = Waters_ ;g
W = I1rSopw(B3) — 0.46*rrsopw (B4) — 0.54*rrsopw (B1)

Chl = 1.0(-0.4909 + 191.659*w)

Hu et al. (2012)



Approach Chl = 100-0-4909 +191.659*w)

1. Radiometrically calibrate m1 = 52 083*e(1.7%chl)
2. Correct for atmosphere
: — 1.7*chl
3. Correct for sunglint (as needed) mO0 =50.15¢"e(!7eM)
4. Correct for surface reflectance Scalars are from Li et al. (2019) and
. . were derived from the simulafion model
5. |dentify optically deep water of pure water by Mobley (1995)
(ODW) o We calculated new exponential scalars using
1. Estimate turbidity (chlorophyil the same WV image as in Kerr and Perkis (2018)
concentrafion) settingm1 and mO to their derived values and

6. Derive tuning coefficients solving for exponentials using our Chla estimate.

7. Apply band-ratio algorithm Depth = m1* In(1000*B2) - m0
INn(1000*B3)
Q0K RIDGE Li et al. (2019)




Approach

1. Radiometrically calibrate
Correct for atmosphere

Correct for sunglint (as needed)
Correct for surface reflectance

A R

|dentify opfically deep water
(ODW)

1. Estimate turbidity (chlorophyll
concentration)

6. Derive tuning coefficients

/. Apply band-ratio algorithm

8. Postprocessing
- Mosaic mapped tiles (ArcMap)
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Validation
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Results
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Summary

« Accuracy (RMSE) =1.95m
— Lietal (2019): 1.22-1.86 m
— Kerret al. (2018):0.89-2.62m
- Zhu et al. (2020): 3.829 m
- DEM: 1.96 m

e Speed
— < 1-minute perimage
— > 100 km? per minute

P

e Future work:
— Atmospheric correction enhancement
— IOP modeling enhancement
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