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Review of the paper entitled “An Evaluation of the Efficacy of Very 1 High Resolution
Air-Quality Modelling over the Athabasca Oil Sands Region, Alberta, Canada” by Rus-
sell et al.

This paper carried out a series of model-to-model experiments to evaluate the model
performances of simulations at 2.5km and 1km grid-cell, respectively. The comparisons
and evaluations between the simulations at 2.5km and 1km grid-cell with surface and
aircraft observations were also presented. The simulation results indicate that the 1km
model capture simulation values closer to observations than the 2.5km model, while,
in general, the 1km simulation has worse performance than the 2.5km simulation. The
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study is a valuable work, and the design of the simulation experiment is rigorous and
reasonable. It suggests that using a smaller grid cell size to get better model results is
unnecessary, since it won’t always lead to simulation improvements, while other factors
such as meteorology and emission should be taken into account to improve the model
simulation performance. The paper is well written and clearly structured. The paper
could be further improved if the following comments were addressed:

1. Introduction: when talking about the previous research results, most of the cited
papers were published before 2013. Adding some latest research findings might be
better and background for other models such as CMAQ model (1. Eder, B., and S.
Yu, 2006. A performance evaluation of the 2004 release of Models-3 CMAQ. Atmo-
spheric Environment, 40: 4811-4824; 2. S. Yu et al., 2014. Aerosol indirect effect on
the grid-scale clouds in the two-way coupled WRF-CMAQ: model description, devel-
opment, evaluation and regional analysis. Atmos. Chem. Phys. 14, 11247–11285,
doi:10.5194/acp-14-1-2014 ).

2. Page 7, 2.1.GEM-MACH: The authors need give a detailed description about how
“the the physics module of the Global Environmental Multiscale meteorological forecast
model” was used for different horizontal grid cell size. Specially, for grid cell size >4
km, you will need both resolve cloud and subgrid cloud scheme, while for grid cell size
<4 km such as 2.5 km or 1 km, you will need turn off the subgrid cloud scheme in your
simulations. Otherwise, you will double count the subgrid cloud effect. This is one of
the biggest problems for this study. You must clearly describe these physics module in
your paper. This may help you to understand your results.

3. P8, L200-201: “The forecasts run in a repeating cycle from new meteorological
analyses on every 36 hours, and hence are constrained by observations. . ..”. How
can the forecasts be constranined by the observations? I believe that you are doing
retrospective simulations other than forecasts. Please explain it clearly.

4. P14, regarding the model evaluation metrics, you can refer to the following paper for
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the definitions these metrics (S. Yu et al., 2006. New unbiased symmetric metrics for
evaluation of air quality models. Atmospheric Science Letter, 7, 26-34).

5. Page 16, line 394: “compare” => “comparing”

6. Page 17, line 418: “Selecting of ” => “Selecting”

7. Page 20, line 515-517: “The expected advantages of the small grid cell size, such as
better representation of the concentrations of species within plumes and hence better
representation of their reactive chemistry (c.f. Lonsdale et al., 2012), may be lost in
a standard performance analysis due to these other issues.”. It proposes an impor-
tant question, is it scientific to evaluate the model performances using the standard
statistical metrics? Please have more explanations.

8. Page 23, line 543-547: “We also noted substantial differences in the day and night
performance of both models across the methodologies.” How to explain the differ-
ences?

9. Table 2 to table 7, and tables in appendix: “GME” => “MGE” and “NGME”=> “NMGE”

10. Page 28, line 613: “Decrease to”=> “Decreasing”

11. Page 28, line 620: “this”=> “the”?

12. Acknowledgements, line 635: “with”=> “wish” or “want”
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