A score metrics for quality assurance
of spectral remote sensing reflectance
in aquatic environments

Jianwei Wei, Zhongping Lee

University of Massachusetts Boston




Validation and Evaluation of Rrs Data

Linear fit:

~ . Error statistics are derived
y=1.11%x

to quantify the overall
quality of Rrs data at any
specific band:

o
o
=
(92)

e
.
)
~—
»n
1S
(14
Q
=
[
i
)
7p)

Diff% = ?
RMSE = ?
R2=7

0.005 0.01 0.015 0.02
In-situ Rrs (sr)

However, this validation practice does not tell the
quality for individual Rrs spectrum.




Scatter plots do not tell the quality of
individual Rrs spectrum
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Key Points and Objective

0 Both the shape and magnitude of Rrs spectrum matter

O Use of the scatter plot at one wavelength does not tell
the quality for individual Rrs spectrum.

O Our objective is to develop a system (score metrics) to
QA/AC individual Rrs spectrum.




Spectral Rrs Data in Global Oceans
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Database of Multi-band Rrs Spectra

9 wavelengths (412, 443, 488,
510, 531, 547, 555, 667, 685 nm)
are assembled from those of
MODIS, SeaWiFS, MERIS, and
VIIRS sensors.
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Classification of Optical Water Type (OWT)

R.(4)

SR

O Normalization: nR_(1)=

0 Cosine distance
O Number of clusters is determined by GAP statistic

23 Water Types Forel-Ule color scales (total 21)
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23 Optical Water Types




Score Metrics

Water classification using Spectral Angle Mapper (SAM)
Comparison with the reference spectra, band by band:

Credit 1, if nRrs(A,) within boundaries; Credit 0, otherwise
Mean of the total credits as the final score:
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U.S. Northeast Coasts and Atlantic Ocean

Optical Water Types Scores of Rrs Spectra
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U.S. Northeast Coasts and Atlantic Ocean

Optical Water Types Scores of Rrs Spectra
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The Great Lakes
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bad *~MODISA
T =In-situ

ErroRreEreErpareurparearaay LT LY LYY

O=NWAUIMN~EDOO—=MNW

500 600
Wavelength (nm)

9
8
7
6
5
4
3
2
1

Flagged oy MODGLINT & COASTZ
Scores of Rrs Spectra

0,004

500 550 &0

Wavelength (nm)




MODISA Monthly Level-3 Ocean Color

Optical Water Types
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Evaluation of In-situ Rrs Data Quality

NOMAD 2010 v2.b

Numbers of data points:
Period of data sampling:
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Effects of Rrs Data Quality on Model
Coefficients
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Conclusions

1. To QA/QC the individual Rrs spectrum, we have
developed the score metrics, based on in situ Rrs data
from a large range of waters.

. The score metrics has been tested with MODIS Aqua
ocean color data and in situ data, which has shown great
performance.

. This score metrics (Version 1.0) will be further improved
as more and more good data are incorporated.
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