Retrieval of highly resolved near-surface Chl-a from underway observations of IOPs
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Introduction

Ocean color remote sensing is greatly limited in the
Arctic region because of cloud cover, sea ice and low
solar elevations etc. The lack of in situ Chl-a data
aggravates the difficulty in satellite data validation.
The shipboard underway flow-through system
equipped with a WETlabs AC-S markedly facilitates
the provision of IOPs with improved time and space
resolution, showing great potential in retrieving
resolved Chl-a. However, data quality control remains
challenging.

In this study, an AC-S data correction scheme based .
on Slade et al. (2010) was modified and adapted for
the Fram Strait to obtain hyperspectral particulate
absorption. Continuous near-surface Chl-a was then .
retrieved. The AC-S based Chl-a was used to validate .
MODIS-Aqua, -Terra and VIRRS L2 Chl-a products. In .
addition, Chl-a data derived from the L1 products of
Sentinel-3 sensor OLCI with POLYMER atmospheric
correction method were validated.
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Method

Cruises tracks with R.V. Polarstern

PS 93.2: Jul.-Aug. 2015, Svalbard — Fram Strait
PS 99.1: Jun. 2016, North Sea — Svalbard
PS 99.2: Jun.-Jul. 2016, Svalbard — Fram Strait

Data

DIS-Aqua L2 OC

1 Discrete water sampling every 3h

" PS93.2:a,&a, (), Chl-a (HPLC)

" PS99.1:a,&a,, (QFT-ICAM), Chl-a (HPLC)
(QFT-ICAM), Chl-a (HPLC)

OLCI L2 OC (15t reprocessing OC4&C2R)
OLCI L2 OC (Polymer AC algorithm v4.1
from Steinmetz et al. 2016)
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Satellite Validation

MODIS-Aqua Chl-a for 20160613-20160713
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Satellite MODIS-A MODIS-A OLCI OLCI OLCI OLCI
Sensors (OC4) (C2R) (Polymer) (OC4)
Chl-a from: HPLC AC-S HPLC HPLC HPLC HPLC AC-S HPLC

collocation 1x1 1x1 1x1 3x3 3x3 3x3 3x3 3x3

R? 0.97 0.89 0.55 0.72 0.51 0.75 0.76 0.02

MAE 0.27 0.38 0.38 0.47 0.47 0.27 0.23 0.83

RMSE 0.35 0.46 0.47 0.45 0.74 0.26 0.29 1.23

Bias 0.252 0.238 -0.33 0.047 0.43 -0.064 -0.13 0.40

p <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 0.47

N 9 923 47 35 35 48 98497 28
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Sentinel-3 OLCI (chl_poly) from 20160619-20160623
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Conclusion

= AC-S hyperspectral IOPs measurements can be used

to retri
Strait.

= The AC-

adequa

eve Chl-a on large spatial scale in the Fram

S based Chl-a is proven to be a much more
te data source for MODIS-A & OLCI validation

by providing more collocations both to satellite

overpass and within a single satellite pixel.

Outloo

= Extract

k

information of major phytoplankton groups

types from AC-S hyperspectral absorption spectra

using s

everal methods such as inverse modelling,

Gaussian band or EOF methods (Moisan et al. 2015,
Chase et al. 2013, Bracher et al. 2015).
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