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General comments: 

This manuscript presents the operational chemical weather forecasting system of ECCC.  I would 
like to express my applause for the authors’ many works to summarize this.  This will be beneficial 
to trace the entire history of modeling development in ECCC, and we can learn from this broad 
perspective in this manuscript.  Therefore, it's unavoidable that it ends up being long.  I do not have 
any critical concerns about its current presentation quality, but I have minor requests for improving 
the readability. 

Response:  We thank the reviewer for their generous assessment of this manuscript and for their 
helpful comments.  We respond below (in blue font) to their specific comments. 

Specific comments: 

 Abstract (after line 30): Because the Part 2 manuscript presents the modeling performances not 
only for PM2.5 but also for gases and depositions, it would be better to provide this relevant 
information, such as ADOM-2 gas-phase chemistry. The current description just relies on the 
aerosol. 

Response:  Thank you for this comment.  We have modified lines 34‒37 of the Abstract to include 
information about the gas- and aqueous-phase chemical schemes. 

“Details covered in this paper include a summary of the dynamical representations and physical 
parameterizations used in the three GEM-based forecast systems, which are highly harmonized, 
the chemical species and parameterizations used in the MACH chemistry module, including gas-
phase, aqueous-phase, and inorganic heterogeneous schemes and associated numerical 
solvers, system inputs, including both anthropogenic and natural emissions of chemical species, 
system outputs, and run configuration, strategies, and timings.  One simplification in addition to 
the use of the condensed ADOM-2 gas-phase chemistry scheme that was made to reduce 
RAQDPS023 execution time for operational deployment was to …” 

 Lines 967-968: I understand that these emissions were not considered in RAQDPS023, but is there 
a rationale for excluding them from the forecasting system in Canada?  Regarding the aerolian 
dust, I could see the discussion in the final paragraph of Section 3.12; what about other sources? 

Response:  We agree with the reviewer that a one-sentence mention of model simplifications with 
respect to natural emissions is insufficient.  We have moved this sentence to the end of Section 
3.11.3 and expanded it to give a rationale as follows: 

“Note, however, that some other sources of natural emissions, including lightning emissions, 
volcanic emissions, pollen and other biological emissions, oceanic gas-phase emissions, and 
aeolian dust emissions, were not considered by the RAQDPS023.  While all of these emissions 
affect atmospheric chemistry, their impacts on near-surface gas-phase and PM2.5 concentrations 
over Canada are assumed to be small, especially when compared to biogenic, biomass burning, 
and sea-salt emissions, the three types of natural emissions that are considered.  Lightning NO 



emissions occur intermittently above the Earth’s surface.  While they have little influence on 
surface concentrations locally, they can influence NO3

- wet deposition (e.g., Appel et al., 2011; 
Zhang et al., 2018b).  Volcanic SO2 emissions can affect atmospheric concentrations and 
deposition, but active volcanoes are not a significant source in populated areas of Canada or the 
U.S. although this is not true in Mexico (e.g., Fioletov et al., 2016).  Pollen and other biological PM 
emissions are an important source of atmospheric PM and aeroallergens, but they occur mainly as 
particles larger than 2.5 µm in diameter, including pollen grains generally larger than 20 µm but 
fungal spores in the 1‒10 µm range (e.g., Efstathiou et al., 2011; Sierra-Heredia et al., 2018; Subba 
et al., 2021).  Oceanic emissions of gas-phase species such as DMS and isoprene contribute to 
background atmospheric chemistry, although DMS emissions are small at higher latitudes and 
marine isoprene emissions are small compared to terrestrial emissions (e.g., Bates et al., 1992; 
Khan et al., 2025).  However, as discussed in Sect. 6.2 emissions of halogen species such as iodine 
can affect surface ozone levels.  Aeolian dust emissions are discussed further in Sect. 3.12, but 
such emissions are very sporadic and are much less important in Canada than the U.S.” 
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 Line 3290 (Figure 1): I would like to request an improvement in this figure. For example, RAQDPS 
includes various sub-components, and it could be included within this figure. As the final 
application (post-processing), RDAQA and UMOS-AQ are described, but the purposes for each part 
could be briefly described in the arrow. Moreover, the colors for RDPS and RAQDPS could be 
unified in Figure 2 for better presentation. 

Response:  As suggested by the reviewer we have revised this figure to add more information about 
key characteristics of each system.  We have also made the colours for the RDPS and RAQDPS 
boxes consistent with the colours used in Fig. 2 for the corresponding system grids. 

 

 

Technical points: 

Lines 321, 335, 910, 916, 1150, 1380, 1528, 1531, 1604: For Moran et al. (2025), it will be better to 
represent this as “a companion paper by Moran et al. (2025)” (Line 52). 

Response:  This is a good suggestion, and we have made changes in a number of places in the 
paper to adopt it.  We have also made similar changes in the Part 2 paper to refer to this paper. 

Line 520: Use a subscript for the chemical species shown in this line. 

Response:  We have clarified the meaning of “species” in this sentence, which refers to the model 
gas-phase species listed in Table 3, by making the following modifications (in bold):  

“… abundances of 42 of these model gas-phase species were forecast and advected while the 
abundances of four model species (CH4, C2H6, O2, M) had …”. 

Line 577: Use subscript “NH3”. 

Response:  Made change as suggested. 

Line 3263: Please define “LRT”. 



Response:  “LRT” is defined in the footnotes to Table 7.  However, we have reordered these 
footnotes for clarity so that we first define L, R, and T, and we have also modified the nomenclature 
slightly by changing “LRT” to “LwRT”, in order to avoid confusion with the use of the symbol L (for 
liters) in the units of the universal gas constant R. 


