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Ocean color
remote sensing




What materials contribute to ocean
color?

sediments (sands, silts, clays)
inorganic

phytoplankton

CDOM (colored dissolved organic matter)
water

What is the size range of these materials?



Stemmann & Boss (2012)
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What is the size range of these materials?
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Davieset al (2021)
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Influence of “large” particles on optical properties
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Figure 4. Changing imaginary refractive index (columns) on cumulative contributions to (top row) scattering,
(middle row) backscattering, and (bottom row) absorption. Red, black and green lines represent PSD slopes of

3.8, 3.5 and 3.2 respectively. Failure to reach a horizontal asymptote implies that the range of significant particle
sizes extends beyond the range of sizes simulated here (0.001-5000 pm).
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Refractive index, m
m=n,+in,

where

n, representsthe
phase velocity of
light

n; representsthe
extinction of light
dueto absorption
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What are these large particles?
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Remote sensing of zooplankton swarms
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Passive ocean color remote sensing

Active ocean color remote sensing
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Why the Gulf of Maine ?
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Fig. 1. Sea surface temperature trends from the Gulf of Maine and the global ocean. (A) Daily
(blue, 15-day smoothed) and annual (black dots) SST anomalies from 1982 to 2013, showing the
long-term trend (black dashed line) and trend over the decade 2004-2013 (red solid line). (B) Global
SST trends, 2004-2013. The Gulf of Maine is outlined in black. (C) Histogram of global 2004-2013
SST trends, with the trend from the Gulf of Maine indicated at the right extreme of the distribution.
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Optically significant material (OSM)

What are we doing?
Look-up-table (LUT)

RED GREEN | BLUE | OSM1 | OSM2 | OSM 3

-




Building the LUT
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Where do the SIOPs come from?

IOP(A): m

IOP(A) = slope * [OSM]

[OSM]

How do we measure the IOPs?

ac-9 (or ac-s) gives absorption, attenuationand
scattering
bb-9 (or bb-3 or Hyper-bb) gives backscattering
PSICAM (point source integrating cavity
absorption meter) give absorption

e Particulate & dissolved absorption (CDOM)
Filter pad absorption

* Total particulate, non-algal pigments,

phytoplankton absorption

Offshore stations used to derive CHL-specific IOPs
Onshore stations partitioned using CHL SIOPs



Building the LUT
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Longitude

B:443 nm
G:488 nm
R: 555 nm
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McCarry et al (2023)



Building the LUT
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What are we doing?
Look-up-table (LUT)

RED | GREEN | BLUE | CHL | MSS | CDOM CAL
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DeltaE: Color Difference

The difference between the visual
perception of two colors

Delta E Perception

<=1.0 Not perceptible by human eyes.

1-2 Perceptible through close observation.
2-10 Perceptible at a glance.

11 -49 Colorsare more similarthan opposite
100 Colors are exact opposite

Defined by the International Commission on lllumination (C/E) & a standard
qguantity in colorimetry



What are we doing?
Look-up-table (LUT)

RED | GREEN | BLUE | CHL | MSS | CDOM CAL
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DeltaE anomaly map CHL, MSS CDOM
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DeltakE anomaly map CHL, MSS CDOM Cal
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Includes Calanus
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Includes Calanus
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Remote sensing reflectance
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emote sensing reflectance .
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Where we are now?

*Compare satellite data record with in situ
datasets

*What about a full spectral approach, rather
than eRGB?
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