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This paper is written as the second part of a study “Application of WRF/Chem-MADRID
and WRF/Polyphemus in Europe” and follows after the first part: “. . .Part I: Model De-
scription and Evaluation of Meteorological Predictions” by Y. Zhang et al. (Companion
Paper acp-2012-977).

General Comments:

This paper presents results of comprehensive model evaluation and comparison of
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two 3D air quality modeling systems applied for Europe. This study is really inter-
esting and scientifically sounding. Such comprehensive analyses and evaluation for
Europe are novel and done in such a configuration for the fully online coupled WRF-
Chem model applied for Europe for the first time (at least to my knowledge). Definitely
these papers are very interesting for a reader, give new knowledge/experience of on-
line meteorology-chemistry models applications for meteorology and air quality and the
papers are suitable for publication in ACP.

However, I cannot say that the methodology, simulation design and setup for these two
models evaluation and comparative analysis are optimal.

These two ACT models considered are very different in their assumptions, resolu-
tions (e.g. vertical) and compositions, and one of them, WRF/Chem-MADRID, is
an online coupled ACT-MetM model (with two-way feedbacks) and the second one,
WRF/Polyphemus, is an offline ACT model just using meteo-fields from the WRF model
outputs (without feedbacks). So, in such a simulation design it is very difficult to ana-
lyze and distinguish differences in models behaviors due to the online vs offline cou-
pling and chemistry feedbacks, and due to differences of the models formulations and
setup. Of course, it does not mean that the suggested model setup is not suitable.

This Part II of the paper is focusing on the evaluation of chemical concentrations, sen-
sitivity simulations, and aerosol-meteorology interactions. These two models simulate
different concentrations in terms of domainwide performance statistics, spatial distribu-
tion, temporal variations, and column abundance. In my view this part is well written,
it is done in more harmonized style and is well focused on the main goal of two ACP
models evaluation for chemical weather prediction.

I think the performance statistics for meteorological variables for both WRF and
WRF/Chem-MADRID simulations and study of the chemistry/aerosol feedbacks on the
meteorology would be better to move from this part to Part 1 where a comprehensive
analysis of the WRF meteorological predictions with different model resolution runs is
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considered.

P. 4072: It would be good to add a bit more justification of the selected monitoring
sites: why these sixteen and twenty one sites from three observational databases were
selected. What criteria were used and were other stations less informative or with
incomplete datasets?

Interactive comment on Atmos. Chem. Phys. Discuss., 13, 4059, 2013.
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