
Smoothing radiance data
Due to the low scattering coefficients used to reproduce in situ conditions observed during the sampling campaign, radiance
profiles were noisy because only few photons were scattered back in the upward direction (note the different y-scales). To
overcome this problem, upward radiance data were smoothed using a Gaussian fit accordingly to Equation A1:

f (x,ϕ,µ,σ ,k) = ϕe
−
(x−µ)2

2σ2 + k (A1)
where x (m) is the horizontal distance from the center of the melt pond, σ (m) is the standard deviation controlling the width
of the curve, ϕ is the height of the curve peak (ϕ = 1

σ
√

2π
), µ (m) is the position of the center of the peak, and k an offset

coefficient.
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Supplementary Fig. A2: Examples showing the number of downward irradiance (A) and upward radiance (B) photons
captured by the detectors of the Monte Carlo simulation at different depth ranges (numbers in gray boxes) as a function of
the horizontal distance from the melt pond. The red lines represent the fitted Gaussian curves.
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