
Raman inelastic scattering
Raman scattering is a process by which photons, interacting with water molecules, lose or gain energy and are scattered at
a different wavelength than the one they were originating from. In Supplementary Fig. A3 and Supplementary Fig. A4, one
can observe a decoupling between Kd and KLu at longer wavelengths, possibly due to inelastic Raman scattering. To validate
this hypothesis, we used the HydroLight radiative transfer numerical model to calculate downward irradiance and upward
radiance and their associated attenuation coefficients in a water column.

HydroLight simulations
Two HydrolLight simulations were carried out to model downward irradiance and upward radiance with and without taking
into account Raman inelastic scattering. The simulations were parameterized using an IOPs profile (ac-s from Sea-Bird
Scientific)measured on the first ofMay 2015 in the BaffinBay. Simulations were performedwith the following characteristics:
• A surface free of ice.
• A surface without waves.
• Sun position at noon for May 1st (solar zenith angle = 45.39 degrees).
• A cloudless sky.
• No fluorescence.
• Using HydroLight default atmospheric parameters.
• The scattering phase function of water was described by a Fournier-Forand analytic form with a 3% backscatter frac-
tion.

• EcoLight option was run.
The HydroLight simulations showed a decoupling between Kd and KLu starting at around 600 nmwhen Raman scattering

was modelled (Supplementary Fig. A5). Similar decoupling was also observed with the in situ data (see Supplementary Fig.
A3).
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Supplementary Fig. A5: Scatter plots showing the relationships between Kd and KLu calculated from the downward ir-
radiance and upward radiance profiles modelled with and without Raman scattering. The dashed lines represent the 1:1
lines.
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