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This manuscript describes an implementation of a detailed chemistry scheme
(MECCA) within a climate model (CAM). Three aspects are discussed: (1) alignment
of chemical species between the host model and embedded chemistry scheme; (2)
testing performance of three numerical integration methods available within MECCA;
(3) balancing the computational load of MECCA within CAM for parallel execution. The
work seems to have been performed carefully and is presented clearly. My main con-
cern is that there are insufficient new developments for publication.

Alignment of chemical species between a host model and an embedded chemistry
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scheme (that was not designed specifically for the host model) is a task undertaken by
many model developers and, in the opinion of this reviewer, does not justify publication.

Three Rosenbrock numerical integration methods (Ros-2, Ros-3 and RODAS3) were
tested for computational efficiency and reproducibility of results. These solvers have
been tested previously for a range of atmospheric chemistry problems (Sandu et
al.,1997; Verwer et al., 1999) finding that all perform capably and that selection of one
over another may depend upon the accuracy desired and the stiffness of the chemical
problem. The results of this study are consistent with, but do not go beyond, results
already published.

Figure 2 of the manuscript shows “the frequency distributions of average integration
times (or waiting-time for completion of one chemistry timestep) for all grid cells varied
among the solvers tested” and is the most interesting result presented. The distribu-
tions for Ros-3 and Ros-2 tail toward long integration times and there is discussion
that this tail interferes with the load-balancing scheme and slows down model execu-
tion. The authors propose that improved load-balancing schemes could be developed
by recognizing characteristics of the distribution of chemistry integration times. Such
schemes would be valuable to the modeling community and their inclusion would im-
prove this manuscript and merit publication.
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