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Abstract. A new multiple-scattering Monte Carlo 3-D radiative transfer
model named McSCIA (Monte Carlo for SCIAmachy) is presented. The
backward technique is used to efficiently simulate narrow field of view
instruments. The McSCIA algorithm has been formulated as a function of
the Earth's radius, and can thus perform simulations for both plane-parallel
and spherical atmospheres. The latter geometry is essential for the
interpretation of limb satellite measurements, as performed by SCIAMACHY
on board of ESA's Envisat. The model can simulate UV-vis-NIR radiation.

First the ray-tracing algorithm is presented in detail, and then successfully
validated against literature references, both in plane-parallel and in
spherical geometry. A simple 1-D model is used to explain two different
ways of treating absorption. One method uses the single scattering albedo
while the other uses the equivalence theorem. The equivalence theorem is
based on a separation of absorption and scattering. It is shown that both
methods give, in a statistical way, identical results for a wide variety of
scenarios. Both absorption methods are included in McSCIA, and it is
shown that also for a 3-D case both formulations give identical results.
McSCIA limb profiles for atmospheres with and without absorption compare
well with the one of the state of the art Monte Carlo radiative transfer
model MCC++.

A simplification of the photon statistics may lead to very fast calculations of
absorption features in the atmosphere. However, these simplifications
potentially introduce biases in the results. McSCIA does not use
simplifications and is therefore a relatively slow implementation of the
equivalence theorem.

 Final Revised Paper (PDF, 640 KB) = Discussion Paper (ACPD)

Citation: Spada, F., Krol, M. C., and Stammes, P.: McSCIA: application of
the Equivalence Theorem in a Monte Carlo radiative transfer model for
spherical shell atmospheres, Atmos. Chem. Phys., 6, 4823-4842,

2006. = Bibtex = EndNote = Reference Manager

Copernicus Publications
The Innovative Open Access Publisher

Search ACP

Library Search

¥¥

Author Search

News

Sister Journals AMT & GMD

Financial Support for
Authors

Journal Impact Factor

Public Relations &
Background Information

Recent Papers

01 | ACPD, 16 Jan 2009:
Impact of climate change on
photochemical air pollution in
southern California

02 | ACPD, 16 Jan 2009:
Peroxy radical observations
over West Africa during the
AMMA 2006 campaign:
Photochemical activity in
episodes of formation of
convective systems on the
basis of radical
measurements

03 | ACPD, 16 Jan 2009:

The time evolution of aerosol
size distribution over the
Mexico City plateau






