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We thank the referee for the positive review. In the following we cite comments by the
referee and provide our responses in normal font.

[Referee 1: “The authors used direct rainfall quantities as a predictor variable in the
model - both DGVMs and many fire behaviour models and simulation use a measure
of soil moisture (as a proxy for fuel moisture) that takes into account rainfall in- put,
and evaporation over time. Soil moisture content is also a variable available in global
climate model output. Why did the authors not include soil moisture content as a
predictor variable in the random forest modelling, in addition to precipitation, as it may
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provide a more physically relevant correlate of fire activity?”]

Initially, we indeed considered to use soil moisture as predictor for burned area. How-
ever, the FireMIP models only provided simulations of soil moisture as the total soil
moisture content (kg m-2) integrated over the entire soil depth. Each model uses a
different definition for soil depth and also the soil hydrology schemes differ. Hence soil
moisture simulations from the different models are not directly comparable. The rela-
tive soil moisture of the upper soil layer will be a new output from FireMIP models in a
next release of model results.

We also rely in our analysis for each predictor variable on an observational dataset
or data-driven estimate. For soil moisture, we initially used the ESA CCI soil moisture
dataset which is an estimate of volumetric surface (upper < 5 cm) soil moisture (m3/m3)
from active and passive microwave satellites (Dorigo et al., 2017). We have been
shown that the ESA CCI soil moisture dataset can be used as a predictor for burned
area at the global scale (Forkel et al., 2017). However, we also found that the number
of wet days resulted in better performances at the global scale. We did not further use
the ESA CCI soil moisture dataset in this study because the volumetric surface soil
moisture (ESA CCI) is only to a limited extent comparable with the column-integrated
total soil moisture content from the FireMIP models. In summary, we did not include
soil moisture as predictor because of the limited comparability of observational and
modelled soil moisture datasets.

[Referee 1: "What defines the white, presumably “missing data” cells in maps, eg.
Figure 2? It is notable that no data appears availabe for south-eastern and south-
western Australia, which are both fire-prone areas with comparable climates to eg.
South Africa, western United States, mediterranean. I see tht there is a brief comment
in the caption for figure 6 explaining there was “missing data” in the vegetation carbon
dataset for Australia and New Zealand, but I feel this needs more expla- nation given
the importance of fire in this area. What would need to be done to include this area -
is there another potential data source that could be used as a replacement?”]
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We used a map of forest and herbaceous vegetation carbon as predictor for burned
area. This map (Carvalhais et al., 2014) is based on the map of tropical aboveground
forest biomass by Saatchi et al. (2011). The Saatchi et al. map does not cover south-
ern Australia and New Zealand and hence these regions appear as “missing data”
in the random forest-based results. Alternative maps of tropical forest biomass do
not include Southern Australia and New Zealand (Avitabile et al., 2016; Baccini et
al., 2012) and global maps of forest biomass do not account for herbaceous biomass
(e.g. http://globbiomass.org/products/global-mapping/). Regional maps of vegetation
carbon or forest biomass might be available for Australia and could be potentially mo-
saicked with the used global map. However, such a mosaicking will likely introduce
artefacts (e.g. edges between both biomass maps) that might propagate in maps of
controls on burned area and associated data-model comparisons. Because of these
reasons, we did not try to create or integrate an additional vegetation carbon map
that covers the missing regions. Global maps of vegetation carbon will hopefully be-
come available with recently launched (e.g. ICESat-2) and future satellite missions
(e.g. BIOMASS). We now provide the following explanation in chapter 2.5:

“The vegetation biomass dataset does not cover southern Australia and New Zealand.
Although fire is common in these regions, we did not fill the global vegetation biomass
map with a regional map to avoid potential artefacts in the derived sensitivities that
would likely result from merging different biomass maps.”

In addition, we added the following sentence in the captions of Figures 2, 3 and 6:

“Regions with missing data (white) are either without vegetation cover (e.g. deserts,
ice sheets), had not burned area (e.g. parts of the Amazon and tundra), or were not
covered by the used vegetation carbon map (i.e. regions in southern Australia and New
Zealand).”

We changed the proposed Technical Corrections.
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