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Abstract

Monte Carlo (MC) Radiative Transfer Codes (RTC) have been
considered for long to be slow. The emergence of easily
programmable Graphical Processing Unit (GPU) has enabled to
massively parallelize, and thus dramatically speed up MC RTC, using
only a desktop PC equipped with an additional standard graphics
card. We present here the code SMART-G (Speed-up Monte-carlo
Advanced Radiative Transfer code using GPU), that calculates
spectral polarized radiances in the coupled ocean-atmosphere
system. We give some examples where the performance and
capabilities of MC RTC codes rank first when looking for a simulation
and/or inversion tool: spherical geometry, PAR estimation, horizontal

Backward Monte-Carlo code SMART-G

"Photons" are injected in the atmosphere from the
detector and traced until they leave the atmosphere.
They are counted in angular boxes, one for each
possible solar geometry. Another version implements
the Local Estimate variance reduction technique
(Marchuk et al., 1980)

Each elementary processor of the GPU
implements the same code that is the computation
of the state of individual "photons" characterized by 3
Stokes parameters, a propagation direction and a
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e Environment, Seafloor (lambertian)

e Sea surface (Cox and Munk slope distribution or wave height realization from Fourier
spectrum of El Fouhaily (1997), under development)

e Exit and counting.
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Within the ESA SEOM program (http://seom.esa.int/), we plan to deliver a daily PAR product for
MERIS and S3/OLCI and also secondary experimental products such as under-water PAR,
spherical PAR, UV flux, absorbed fraction of PAR by live algae, diurnal variation of PAR and
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absorption, the ALIS method (Emde et al.,
2011) is currently being implemented in
SMART-G. It allows for the calculation of
spectra by tracing the photon paths once for
all wavelengths (by absorption/scattering
decoupling). ALIS method allowed CPU
o based MYSTIC Monte-Carlo code to become N

1. | as fast as the classical RTE solver DISORT for Low 1oy s

il il LBL purpose. Our preliminary
S - Implementation already shows speed-up of AL
e ~50 compared to MYSTIC.
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