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MEASUREMENT OF THE UNDERWATER RADIANCE DISTRIBUTION:
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cnes FIRST RESULTS FROM A NEW RADIANCE CAMERA
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Summary : Comparisons of distributions (Lu(Q)): Deployment systems:

Optic-Med Station 70

The underwater radiance distribution over both the upward and downward hemispheres allows deriving all| | Radiance distributions over a full > At surface (1 camera)

apparent optical properties (AOPs). We present here an underwater multi-spectral "radiance camera® and| | hemisphere (L (€)) are compared to:
ﬁrst data fro;ri this lesltrur(?ent. 1\3#3.53:6(% radlancels an(}l1 1rrad1;mces ar; coxgpa{ed to ValuES gom c(lia(siswal >Modeled L (Q) (ref 1), Optic-Med
in-water profilers. Full radiance distributions are also shown, rom surface dep .oyments (Ly(©)) and down| | _ . (Western Mediterranean sea).
to 80m depth from a two-camera profiler (L,(€) and L,(Q2)). Radiance distributions are compared to a case| | Comparison of the Q factor (E,/L (<))
1 waters model and to measurements of another radiance camera (NURADS; Voss & Chapin, 2005). in all directions and 5 wavelengths

- » measurements of L () normalized to
The radiance camera : nadir. LSCVOS cruise (Western

This development was funded by the French space agency (CNES). The design was proposed by the CIMEL company. Mediterranean sea), NURADS "'/ ‘ ‘ ‘

The overall project is supervised by the Laboratoire d’Océanographie de Villefranche. instrument. L o
Characteristics : \
: . . LSCV08 Stations 6&27
- 184° field of view, 0.5° angular resolution - Ccompact design (@96 * 260 mm) |
- Multispectral: & = 406, 438, 494, 510, 560 and 628 nm) - High sensitive CMOS sensor, 12 bit , HD LSCV08 Station 27, 494nm Foo
i . .1 o CamLum/Nurads _ N=3230
- Auxiliary sensors : compass, depth, tilt, Int. Temp. & humidity - Deployment capability down to 100m depth g
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° » “ & oo : Measurements using the two-camera profiler
Angle Optics design (patented) The radiance Camera
H : . s F - Upwelling and downwelling radiance measurements Malina, Station 235-2 (Aug 23), 494 nm
Absolute calibration: comparison to in-water L, and E,, profilers at depths by using a Free-fall profiler o
Radiance and Irradiance Absolute comparison Data from the Malina cruise (Beaufort Sea; Arctic). Ly o 05 1 15 > 5m
Comparisons of irradiance and nadir radiance — 1.0003x Radiance ) /
measurements were done between our camera and the - éz =0.9800 Ly 0 01 1 5 Vi
following instruments: g N =150 Malina, Station 235-1 (Aug 22) g g "
»C-OPS, biospherical, Malina cruise (Beaufort Sea), .E 1 o x1 = b
data provided by S. B. Hooker (NASA). L, at 395, E ‘ \ B
412, 443, 490, 510, 560, 625, 665 nm. K o | 7 =5m \\
i 0.1 + Cops_Radiance ! f g \
g . ) 1 5
»miniPRO, Satlantic, Lscv08 cruise (Western 3 ‘ m!n!ProfRadl.ance §1 X X
Mediterranean sea), data provided by G. Zibordi * miniPro_lrradiance = _
.- 3 | Z=20m
(JRC). E, and L, at 412, 442, 490, 510, 555 nm 0.01 £3 g
0.01 0.1 1 £ .
Radiance Camera § $ i x3
T 2 406 nm Z=40m N
Improvements and data exploitation: ? o 438nm N 80m
© 494 nm
» Improvement of the profiling system 81 ° 510nm x10
560 nm 2
» Measurement and modeling of the bidirectionality of the marine reflectance in case2 waters. This work is important S y ) o 628nm Z =60m N
to increase the quality of the ocean color data in costal waters. T T T T 4 m
0.001 0.005 0.050 0.500
» Inversion of IOPs (VSF) from L (Q) distributions. Eu (normalized) x20 g
> Inversion of IOPs (VSF) and particle size distribution (PSD) from L,(Q) distributions. E, obtained from integration of L,(€2) 7 =80m f % B L””s()m p1 ﬁ . 51 p1
wIN e Ly Anti-Solar pl L.:,Anli-Solar pl.
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