
Scientific Significance 

This paper presents the results of experimental laboratory fires used to investigate the influence of 

fire spread mode and phase of combustion on gas emissions.  According to van Leeuwen and van der 

Werf (2011), explaining the large within-biome variability of emission factors that is so pronounced 

in the findings of Akagi et al (2011; Table 2.2) remains one of the main challenges for biomass 

burning emissions science. By focussing on measuring fires burning with different fire spread modes, 

this paper addresses one of van Leeuwen and van der Werf’s main suggestions – that measurement 

campaigns need to pay more attention to ambient conditions. The significant differences found 

between emissions from different fire spread modes goes some way to explaining why we see such 

large variability within and between different studies of fire emissions from a particular biome (in 

this case, Australian temperate forests). More papers are needed like this one that attempt to 

describe AND explain emissions variability within a particular biome. The links made to carbon 

accounting and sequestration are important. 

Scientific Quality 

I am impressed by the attention to detail in the description of the experimental and analytical 

methods. A lot of effort has been made to explain and justify the experimental setup, and the 

particular equations used for calculating emission factors. These justifications are supported by 

referencing recent examples in the literature that use similar approaches. Few fire emissions papers 

attempt to explore statistical relationships between fuel/ambient/ignition conditions/characteristics 

and the resultant emissions (Meyer et al. 2012 is one exception). The MANCOVA and MANOVA tests 

proposed in this study are appropriate. This Section (2.4.3) lacks any reference to previous studies, 

so perhaps it is worth referring to Meyer et al. 2012 who also use statistical methods to explore 

relationships between fuel characteristics/ambient conditions and fire emission factors. 

The discussion does a good job of comparing findings with the few previous studies of Australian 

temperate forest fire emissions. Whilst I appreciate that there has been little investigation into the 

influence of fire spread mode on emissions, and probably no studies of this for Australian temperate 

forests, it would be useful to see a comparison with any study that does look at this relationship. The 

only one that I can think of is that by Wooster et al. (2011) who report differences in emission 

factors between headfires, backing fires, and residual smouldering in field measurements of African 

savannahs (see Table 4 in their paper).  

 

References: 

Akagi, S.K., Yokelson, R.J., Wiedinmyer, C., Alvarado, M.J., Redi, J.S., Karl, T., Crounse, J.D., 

Wennberg, P.O. (2011) Emission factors for open and domestic biomass burning for use in 

atmospheric models. Atmospheric Chemistry and Physics 11: 4039–4072. 

van Leeuwen, T.T., van der Werf, G.R. (2011) Spatial and temporal variability in the ratio of trace 

gases emitted from biomass burning. Atmospheric Chemistry and Physics 11: 3611–3629. 

Meyer, C.P., Cook, G.D., Reisen, F., Smith, T.E.L., Tattaris, M., Russell-Smith, J., Maier, S.W., Yates, 

C.P., Wooster, M.J. (2012) Direct measurements of the seasonality of emission factors from 



savanna fires in northern Australia. Journal of Geophysical Research 117(D20305), doi: 

10.1029/2012JD017671. 

Wooster, M.J., Freeborn, P.H., Archibald, S., Oppenheimer, C., Roberts, G.J., Smith, T.E.L., Govender, 

N., Burton, M., Palumbo, I. (2011) Field determination of biomass burning emission ratios and 

factors via open-path FTIR spectroscopy and fire radiative power assessment: headfire, backfire 

and residual smouldering combustion in African savannahs. Atmospheric Chemistry and Physics 

11: 11591–11615. 


