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Dear Editor and reviewers,

We acknowledge the reviewers for the time spent to evaluate our work and for their minor revisions. We
also acknowledge the Editor and we made all proposed changes in the revised manuscript. Please note that
answers are in blue and after each reviewer’s remark. When a large paragraph is added in the manscript, it
is here described in a grey box.

All reviewers remarks were taken into account and are detailed in this letter.

Text, references and Figures (captions and labels) were checked and corrected as requested.

Best regards,
Laurent Menut
July 15, 2020
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1 Reviewer #1

This manuscript presents an useful tool to support the scientific analysis of atmospheric model outputs.
This tool allows the estimation of back trajectories of plumes and it is directly linked to commonly-used
regional atmospheric and chemistry-transport models, such as WRF or CHIMERE. The fact that the tool
s is directly linked to these models allows a total consistence beteween forward and backward estimates, as
the wind field and grid are the same in both cases. The methodology is well described, with a clear and
well-structured overall presentation. The code is available, through a link provided in the manuscript.
I strongly recommend the publication of this manuscript in GMD. Here some minor comments that I con-
sider that could improve the manuscript (but not necessary for publication).

10 Answer:
We acknowledge the reviewer for these interesting comments. There is also some questions, certainly be-
cause our text was not clear enough. Some minor corrections are then put into the manuscript as suggested
by the reviewer.

1. In page 36, the authors mention that BACKPLUMES is different than other back-trajectories models,

15 such as Hysplit or Flexpart. Could the authors explain more the differences with the before-mentioned

models? As the authors mention more processes than atmospheric motions, such as chemistry and

deposition processes, can they be more precise, indicating which models consider those processes
(further than only atmospheric motions)?

Answer:

20 There is no page 36 but we assume it is probably page 2 (introduction) or page 11. The paragraph
describing the backplumes model was completely changed to answer these questions. The introduction
is simplified (because it is not the place for a model description) and the ’backplumes’ section is
enriched with more details about the model. The new part in the introduction is:

In order to quantify the impact of such new interpolation program and show examples of its
use, it is implemented in the back-tajectory model Backplumes, developed in the same team
than the CHIMERE model, Mailler et al. (2017). This host model is well dedicated for this
implementation, because the most important part of its calculation is an interpolation of a point
in a model grid box.

25 and the new paragraph for the presentation of the backplumes model is:

7.1 The Backplumes model

In order to test this new interpolation program, it is implemented in a backtrajectories model
called "Backplumes". This model was already used in some studies such as (Mailler et al.,
2016) and (Flamant et al., 2018) for example. Backplumes is open source and is available
on the CHIMERE web site. Backplumes calculates backtrajectories from a starting point and
a starting date. It is different from other ’backtrajectories’ models, such as HYSPLIT (Stein
et al., 2015), STILT (Lin et al., 2003), (Nehrkorn et al., 2010) and Flexpart (Pisso et al., 2019),
because it is launching hundreds of passive tracers and plot as outputs all trajectories. Thus
the answer is complementary compared to the other models: the output results is all possible
trajectories, and not only the most probable.

An advantage of Backplumes for the WRF and CHIMERE users is that the code is dedicated
to directly read output results of these models. Being developed by the CHIMERE developers
teams, the code is completely homogeneous with CHIMERE in term of numerical libraries.
Another advantage is that the code is very fast and calculates hundreds of trajectories in a few
minutes. Using the wind fields of WRF or CHIMERE, and running on the same grid, the results
of backtrajectories are fully consistent with the simulations done by the models.

The model is dedicated to calculate transport but not chemistry: only passive tracers are re-
leased. But a distinction could be made between gaseous or aerosol tracer: for the latter one,
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scavenging is calculated to have a more realistic trajectory. The model is easy to use and light
because a small set of meteorological parameters is required. These meteorological parameters
are described in Table ?? for WRF and CHIMERE.

2. In the comparison with Hysplit, could the authors indicate if their methodology consider the same
meteorological parameters?

Answer:
Yes, the same meteorological parameters are used and it is now explain in the new “backplumes’
section.

3. It would be appreciated to include a comment (or to highlight if already included; apparently it is
not included) about the target pollutants, if used for chemistry-transport models; if back trajectories
are mainly estimated considering atmospheric motions this code can be used mainly for non-reactive
pollutants.

Answer:
Backplumes can only calculates the transport of passive tracers. It was added in the new paragraph.

4. The authors mention through the paper "particles". Please clarify this more (or if it is a general pollu-
tant, not necessarily a particle)

Answer:
Yes, it was corrected by ’tracer’.

5. Could it be possible (not necessary for publication) to have an example of the comparison with Hysplit
and Python for the WRF and CHIMERE applications? It could be useful for potential users.

Answer:

There is no comparison with Hysplit because this is not the same kind of trajectories which are calcu-
lated. But there is a comparison of *Backplumes’ used with WRF and CHIMERE. There is an interest
to compare the same kind of calculation with two different forcings since the goal of this paper is to
present a new interpolation algorithm.
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