Self-shading of field radiometers is usually performed following
Gordon & Dingl< (GD).

Additional shading corrections are however needed when the
radiometers are installed on large platforms!dfl (Fig 2).

1. CONTEXT

BOUSSOLE is a bio-optical mooring deployed in Case 1 waters of the
NW Mediterranean Sea since September 2003[2-P:8l and which
provides ocean color products for satellite cal/val activities from
measurements of multi- and hyper-spectral upward radiance and
irradiance and downward irradiance at 4 and 9 m depth.

A buoy-shading correction is presented here.
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Fig. 1: 3D schema of the BOUSSOLE buoy structure (a) and different views of the model
used for the Montecarlo simulations : top (b), side (c) and blow up of the multi- (d) and
hyper- spectral (e) radiometers assemblage. Pictures of the multi- (f) and hyper-
spectral (g) radiometers are also shown, arrows indicate their position on the buoy
structure.
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2. COMPUTATIONS

Fig. 2: Picture taken from the top of the BOUSSOLE
mooring, showing the shadow of the buoy structure.

* Backward 3D Montecarlo simulations (SimulO)thl.

* Buoy structure and instrument assemblage specific design (Fig 1).

* Absorption and reflection properties of major elements.

* Homogeneous |IOPs over depth following Morel & Maritorenalel.

* 5 TChl concentrations : 0.1, 0.5, 1.0, 5.0 pg I-*.
* Azimuth angle from 0° to 360°, with 5° step.
e Zenith angle from 0° to 90°, with 5° step.

« 7 wavelengths (380, 412, 443, 490, 510, 555, 670).

e Shading lookup tables (LUT) derived for each radiometer (Fig 3).
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Fig. 3 : Examples of shading matrix coefficients for E; (a) and L, (b) at 9
m. The two main area of shading at azimuth angle around 90° are
originated by the buoy superstructure. The secondary shading area for
E, at azimuth angle around 270° and low zenith angle is caused by the
4 marm.

The new LUT are convoluted with matrix simulating the radiant field to
provide correction coefficients that replace GD in the BOUSSOLE data
processing.

Examples in Fig. 4 and Fig. 5 show the effects of the new corrections.

The whole data set has been reprocessed with the new coefficients. An
evaluation of their impact on the main ocean color products derived
from BOUSSOLE measurements is given in Table 1.

3. EVALUATION
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Fig. 4 : Comparison of a full day of L, derived using the GD and the new correction
coefficients at 442 nm (a) and 665 nm (b). The relative percentage deviation (RPD) and
the azimuth angle (6¢) are also shown. Zenith angle was 27.7° at noon on the selected
day (03/05/2009).
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Fig. 5 : A full day of L,(555) from multi- and hyper-spectral radiometers derived using the
GD (a) and the new (b) correction coefficients. RPD and are also shown (6¢). Zenith angle
was 34.9° at noon on the selected day (31/08/2010).

N 2386 5408 5443 5471 2776 5262 3644 1442 5377
298 272 222 187 100 122 450 338 11.3
418 360 269 202 191 201 202 102 9.92
800 938 9.99 799 546 499 099 0.88 0.00
"R | 300 271 221 186 091 114 456 3.38 114
e, 417 360 270 202 184 2.00 203 102 9.97

Table 1 : RPD for the main ocean color products derived from BOUSSOLE measurements
processed with the two corrections. Statistics are limited to multispectral data collected
between 10h and 13h UTC with surface irradiance within 20 % of its theoretical value.
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