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1)

Is the charge clearly described?

The general charge seems to be well described in the Executive Summary (ES), lines 129-138.

The introduction to Chapter 2, however, does not really set the stage for the discussion of air quality decision support tools.  It seems to be added on after the fact to address issues that hamper modeling of the response of air quality to climate changes. It doesn’t really provide a context for the discussion of CMAQ.

It would help to mention the current or proposed role of CMAQ in assessing the impact of climate change on air quality.  Say why this chapter is about CMAQ and why CMAQ is important.

Are all aspects of the charge fully addressed?

There were five topics listed in the ES.  Number 3 is to “Characterize the nature of interaction between users and producers of information in delivering, accessing, and assimilating information.”  The author discussed somewhat how the modelers interact with data sources, but there is little discussion of how decision makers will use the model results in a climate context or if and when the model results will be reliable enough to draw conclusions about the future air quality impacts of climate change.

Do the authors go beyond their charge or their expertise?

No.

2)

Are the conclusions and recommendations adequately supported by evidence, analysis, and argument? 

Mostly.  See comments under #8.

Are uncertainties or incompleteness in the evidence explicitly recognized? 

Pretty much.

If any recommendations are based on value judgments or the collective opinions of the authors, is this acknowledged and are adequate reasons given for reaching those judgments?

Yes

3)

Are the data and analysis handled competently? Are statistical methods applied appropriately?
Yes.

4)

Are sensitive policy issues treated with proper care? 

Yes

Are the advantages and disadvantages of alternative options, including the status quo, considered?
NA

5)

Are the report chapter's exposition and organization effective? 

See #1 and #8.

Is the title appropriate?

The title of the chapter is “Decision Support For Air Quality”. This title  doesn’t reflect the climate context.  The chapter is really about the ultimate use of CMAQ to help assess the response of air quality to climate change.
6)

Is the report chapter fair? 

Yes.

Is its tone impartial and devoid of special pleading?

Yes.

7)

Are chapter-relevant appendices, if any, appropriate to the charge?

NA

8)

What other significant improvements, if any, might be made in the report chapter?
General comments:

See answer to #1 regarding setting the stage with the chapter introduction.

There is a lot of good information here, but the chapter is hard to follow in places unless you already know the subject.  This is partly due to extensive use of acronyms and abbreviations, not all of which are defined, especially in the tables.  A list of acronyms and abbreviations is needed.  The “Source” column in Table 1 and the “Owner” column in Table 2 could use footnotes (or an appendix) that spell out the abbreviations and give contact or reference information for the entries.  The usefulness of this chapter will be as a general overview and as a source of specific information (contacts, references) that readers can use to pursue their own needs.
Specific comments are included below by line number by line number.  Some editorial suggestions are included.
ES lines 162-164 and 519-521:  CMAQ is claimed to be the most widely used regional scale decision support tool, but no evidence or reference is given for this claim.  Other models such as CAMx may well be used as much or more.  The report shouldn’t make claims that are not backed up.

ES lines 258-261:  CMAQ was not really designed to “evaluate longer-term pollutant climatologies…”.  See Glossary of Meteorology: climatology—The description and scientific study of climate. Descriptive climatology deals with the observed geographic or temporal distribution of meteorological observations over a specified period of time. Scientific climatology addresses the nature and controls of the earth's climate and the causes of climate variability and change on all timescales. 

The primary objectives for CMAQ are described in lines 859-864 as:  “... improve the ability of environmental managers in evaluating the impact of air quality management practices for multiple pollutants at multiple scales, and (2) enhance scientific ability to understand and model chemical and physical atmospheric interactions (http://www.epa.gov/asmdner/CMAQ/ (accessed May 2007). It is also used to guide the development of air quality regulations and standards and to create state implementation plans.”  We actually feel that the primary objectives were the latter two.  We understand there is a difference of opinion at EPA between the funders and the developers regarding the objectives of CMAQ.

The uses of CMAQ for forecasting and for assessment of climate change impacts came later and have been subsidiary to its primary uses.  This report should be clear about the origin and use of CMAQ.  These other uses of the tool are great uses, but CMAQ was not originally developed with these uses as its primary functions.

ES line 270: “Aircraft” would be better than “airplanes” to be more inclusive and consistent with later usage.

Line 851: remove “due” after “clouds”.

Lines 853-854:  There is some text missing between these two lines.

Line 860:  “...in evaluating...” might be better as “...to evaluate...”

Line 862:  I couldn’t access the URL shown.

Line 865:  The end of the sentence (and maybe more) is missing.

Line 870: Why limit to ozone and urban/regional scales here?  Lines 256-257 say: “tropospheric ozone, fine particles, toxics, acid deposition, and visibility degradation”.  The last sentence in the paragraph notes scales to continental scale.

Line 884: “global modeling community” makes it seem like CMAQ is a “global” model.  How about just “modeling community”?

Line 909:  The section title is “Potential Future Uses and Limits.”  This is misleading to me.  It implies it is about the uses and limits of CMAQ.  The section is really about uses of input data for CMAQ and the limits of CMAQ usage for climate effects due to the limitations of the input data.  

Line 910:  The rest of this paragraph or section doesn’t seem to be related to the introductory sentence on “first principles”?  

Lines 910-917:  The purpose and focus of this paragraph are unclear to me.  It could use a better introductory statement.  It might be better if the discussions of chemical mechanisms and emissions were spit into two paragraphs.

Line 912:  “understanding” is singular;  “are” should be “is”.

Line 915:  A comma after “conditions” would help.

Line 922:  This sentence continues on line 926.  It shouldn’t have a period here.

Table 1, line 924:  See the General Comments relating to acronyms and abbreviations.

The table doesn’t seem complete; e.g. land use has a much broader use in emission inventories, not just as input to meteorological models; columnar ozone values have long been used in calculating photolysis rates; sea surface temperature (SST) is used in MM5 and satellite-derived surface heat flux tendencies are used to correct for moisture availability in MM5.  Fire emissions data from the National Forest Service, NOAA, and NASA are being used in CMAQ applications.

It would be good to include more remote sensing data from NASA and NOAA and to say which data are measured in-situ and which are remote.

Under “Air Emissions”, RPO stands for “Regional Planning Organization”.

The last cell (bottom right) has an incomplete sentence.
Line 930:  Omit “of” after “most”.

Lines 946-947:  I didn’t find the definitions of “OMI”, “TOC”, “AOT”, etc.
Line 963:  Omit “the” before “global”.

Line 969:  There is a typo in “Spracklen”.

Line 970:  Omit the “s” in “wildfires”.

Line 972:  I assume it should say “a climate impact...study” rather than “the climate impact...study”.  If “the” is correct, a reference should be included.

Line 975:  “inventories” should be singular.

Line 980:  omit “of” after “study”.

Lines 985-986:  How about “...evaluating/verifying with observations the physical algorithms implemented must be ...”?

Line 986:  “systems” should be “system’s”.

Lines 988-989:  If it is included at all, the issue of incommensurability needs to be further defined and discussed.  It is not an obvious concept, and the sentence does not make sense as written.  I suspect most readers won’t be familiar with this issue and won’t understand what this sentence is about. In addition, incommensurability issues between measurements and grid cell averages do not cause prediction errors as stated. Differences between observations and model predictions can appear to be errors if the nature of each is not understood.  Incommensurability needs to be understood and models evaluated in the context of that understanding.

Lines 992-994:   The list following “in particular” seems to mix examples of “difficulties” and “forcing terms”?  The sentence is unclear.  Give examples of forcing terms and then say why models have difficulty representing them.  One additional reason is that the models don’t have adequate temporal and spatial resolution.

Lines 1026-1036:  This list is similar to but not the same as the one in the Executive Summary lines 272-280.  It seems to me that they should be consistent.  The list in the ES is written for the casual non-technical reader.  Maybe the list on lines 1026-1036 could be redrafted to be  consistent with the ES, yet still contain the technical terms.

Lines 1037-1038:  The forcing functions also include what new emission controls are implemented and what new energy sources are brought on line to replace the existing high-carbon sources.

Line 1043:  What is a “reanalysis dataset”?

Line 1049:  Where is Figure 1?

Line 1050:  “show” should be “shows”

Lines 1055-1060:  I didn’t find the definitions of all the acronyms here.  

Line 1056:  Add “the” between “are” and “most”.

Table 2, lines 1064-1066: The column shown as “Owner” should be “Model Name: Owner”.

See the General Comments relating to acronyms and abbreviations.
Is this table supposed to be comprehensive or just examples? There are lots of examples, but it’s not comprehensive. 

Table 2, GCM row: What is SRES?  Add “simulation” after “(50 yr)”.

Table 2, RCM row:  Is NCEP still providing Eta-based RCMs? NCEP is now running WRF for the NAM instead of Eta.
Line 1072:  Omit “the” before “climate change”.

Line 1073:  Omit “change” after “changes”.

Lines 1074-1079.  This sentence has over 80 words and is much too long and hard to follow.

Line 1080:  I suggest replacing “transformation in” with “transformation on”.

Line 1081.  I suggest replacing “effects by” with “effects derived from”.

Line 1082:  There are two periods after RCM.

Line 1090:  The sentence starts with a comma.  Should “Regional chemistry models” be “Regional chemistry/transport models”?

Line 1091:  Should “global Chemical Transport Model (CTM)” be “global chemical transport model (GCTM)”?
Line 1096:  I suggest replacing “events” with “from”.

Line 1113:  Was NCAR CCM3 defined?

Line 1114:  I suggest replacing “The model” with “MOZART”.

Line 1128:  “paged” should be “pages”.

Line 1136:  Omit “the” before “air”.

Line 1158:  “tools” should be singular.
