This review is by Owen Cooper, co-editor for ACPD/ACP and the editor of this
manuscript. I have not yet had the benefit of reading the reviews of the two anonymous
referees and their opinions will have a major influence on my decision as to whether the
paper will be published in ACP. My current opinion is that the analysis shows some
interesting capabilities of the satellites to detect biomass burning outflow from particular
biomass burring events, but the paper requires a major revision before it can be
considered further. Please find below my list of concerns and suggestions for improving
the manuscript.

Sincerely,

Owen Cooper

Major concerns:

1) One major problem with the paper that requires additional analysis is the assumption
that the aerosol and CO features are due to smoke from pyro-convection, even though the
satellites did not cross the fire region at the presumed time of pyro-convection. I read the
Dirksen et al. paper to find their evidence for pyro-convection and was very surprised to
see that their paper offered no firm evidence, they just assumed that pyro-convection
occurred. While it appears likely that pyro-convection occurred you need to provide firm
evidence. There must have been a lot written about these fires by the scientific
community in Australia and you should scan the literature (try the Australian Met.
Service) for evidence. A more direct way would be to look at the Japanese geostationary
satellite IR images for the fire time period. Pyro-convection should show up as cold cloud
tops with brightness temperatures typical of the upper troposphere directly above the
fires. NCDC has archived IR images above the Japanese/Australian hemisphere for your
time period every 3-hours at 10 km resolution:
http://www.ncdc.noaa.gov/oa/rsad/isccpb1/index.php

Or if the temporal and spatial resolution of this dataset is not adequate you can try
contacting the Australian Met. Service to see if they have the data.

2) The Introduction needs a lot or work to improve the style but more importantly to
improve the accuracy and relevance of the references.

In the first paragraph the discussion switches back and forth between the importance of
CO for air quality and for climate change. Please organize the discussion into two
paragraphs, one on air quality and one on climate change.

page 23667 line 14

When you say that CO emissions are regulated worldwide it gives the impression that all
nations are regulating CO which isn’t accurate. Instead say the emissions are regulated by
many nations worldwide.



page 23667 line 15-16
You discuss the impact of CO on climate change through its reaction with methane and

ozone but provide no references. Please see the many recent papers on this topic by A.
Fiore (NOAA) and J. West (UNC-Chapel Hill).

page 23667 lines 16-17

In addition to Logan (1981) you need a more recent reference that discusses the
tropospheric CO budget. Thompson et al. 1994 only look at the impact of convection on
CO above the central US and is not an appropriate reference for a global CO budget.

page 23667 line 25-26

You mention the global decrease of CO from 1990 to 2000, but none of the referenced

papers address global CO over this full 10-year period (most only discuss just the early
1990s while Parrish et al only discusses US emissions). Please find recent references to
support your claim.

page 23667 line 27-28

You discuss the link between climate change and increase in biomass burning but as far
as I can tell the link has not yet been shown, at least by the papers referenced. What does
IPCC 2007 say? For example Wotawa et al 2001 state in the first sentence of the abstract
that they found no clear trend in the 1990s. Van der Werf et al. 2007 show no trend in
global biomass burning from 1997-2004. Wouldn’t Yurganov 2008 be a better reference
than Yurganov 2004? And what about Van der Werf et al 2008? If you want to keep this
discussion in the conclusions please list in your response to my comments the papers that
show a link between increased biomass burning and climate change along with a brief
summary of their conclusions.

While it is appropriate for you to discuss the general importance of biomass burning on
global atmospheric chemistry and climate, your paper focuses just on Australian fires so
the discussion of Northern hemisphere, European and Indonesian biomass burning is not
relevant. Please delete the text from page 23668 line 3 to page 23669 line 6.

3) Please clearly state the primary goal of this analysis at the beginning of the last
paragraph of the Introduction. It would be helpful if you began with the sentence:

“The primary goal of this study is to demonstrate.....”

then state whether it is to

- show that GEOS-Chem needs a pyro-convection scheme

- or to demonstrate that TES and MLS are capable of detecting relatively small features
like the outflow from pyro-convection.

- or to argue that greater spatial coverage by satellites is required

Then go on to state how your study differs from that of Dirksen et al (2009) who use
satellite retrievals to study the same event.



4) I’'m not clear on the use of the GEOS-Chem plume-rise model. If it is still under
development and has not yet been fully implemented, how do you know that it shows that
the aerosols reached the upper troposphere?

5) An important conclusion of your study is that the current spatial and temporal
coverage of the satellites is inadequate for fully tracking these types of events. You say
the next generation of satellites needs better coverage, but if your paper is going to have
any concrete influence on the design of these satellites you need to give a specific
recommendation of what the minimum spatial and temporal coverage should be.

Minor comments:

If no explanation is given for a comment, please insert the suggested text into the
appropriate place in the manuscript

page 23670 line 8
presumably caused pyro-convection

page 23670 line 12
upper troposphere

page 23671 line 22

It would be helpful to place these high CO mixing ratios in the context of other studies
that have measured biomass burning CO in the upper troposphere. This will give the
reader an idea of whether the event is typical or anomalous. A good comparison would
be:

Extreme CO concentrations in the upper troposphere over northeast Asia in June 2003
from the in situ MOZAIC aircraft data

Author(s): Nedelec P, Thouret V, Brioude J, et al.

Source: GEOPHYSICAL RESEARCH LETTERS Volume: 32 Issue: 14 Article
Number: L14807 Published: JUL 20 2005

Figure 1
Please increase the line width of the continent outlines.

Figure 2
The panels are still too small and the maps outlines are difficult to see. Please enlarge
each panel by 50% and make the map outlines in gray.

Figure 5
Please increase the font of the latitude and longitude labels and of the colorbar labels.



Also most of the retrievals, especially the low values are very faint and hard to see.
Instead of making the colors fade out to white, please use a color scale, like a rainbow in
which all mixing ratios show up clearly even when they are low.



