Response to Reviewer 2 (RC2)

We thank the reviewer for their comprehensive and positive review of our manuscript.
Please find our responses to each point below.

1. The report explicitly reports on fire C emissions, but does not discriminate between
emissions of CO2 and CH4, despite the big difference in global warming potential (GWP).
The emission factors of CH4 and COZ2 depend heavily on fuel characteristics and change
with changing fire patterns: e.q., late-dry-season (LDS) burning of dry, highly flammable
grasses in southern African savannahs have a smaller CH4:CO2 ratio than
early-dry-season fires. The fire C emissions may be larger in LDS (due to higher fuel loads),
yet the total GWP is smaller because most C emissions are in the form of CO2, see, e.g. a
critical note by Paul Laris and references therein
(https://doi.org/10.1038/s41467-021-25141-1). Do the authors account for differences in
GWRP of C emissions in their assessment?

Thank you for this insightful comment. We agree that the composition of fire emissions,
including differences in the relative contributions of CO2 and CH4, is important when
considering their impacts on climate. Our analysis does not currently distinguish between
individual chemical species, instead reporting total C emissions, consistent with other
annual reporting efforts such as the Global Carbon Budget (Friedlingstein et al., 2026). We
recognise that this distinction, and its implications for interpreting our results, should be
made clearer to readers.

We also recognise the need for care when interpreting the climate impacts of fire emissions,
particularly in distinguishing gross emissions during combustion from their longer-term
climate effects. Gross fire emissions do not account for subsequent carbon uptake during
post-fire ecosystem recovery, which influences the longer-term net contribution of fires to
atmospheric CO,. Applying GWPs to gross emissions without considering these processes
could therefore lead to misleading interpretations of their net climate impact.

Overall, we agree that our reported C emissions should not be interpreted directly as a
measure of climate warming, and have revised the Methods and Results sections to clarify
these limitations, as follows.

Methods (section 2.1.2.2):

“Emissions estimates from both GFED5 and GFAS represent the total carbon (C) emitted
from fires. encompassing carbon released as CO, H4 and other carbon-containin

species. Although both datasets provide estimates of individual emitted species, our




analysis does not distinguish between them or account for differences in their global
warming potentials (GWP). Importantly, these gross emissions estimates also exclude
subsequent carbon uptake during post-fire ecosystem recovery, which influences the
longer-term net contribution of fires to atmospheric CO,. We therefore report emissions in C
terms and do not convert them into CO,-equivalent climate impacts. which would require
consideration of both the composition of emitted species and the longer-term carbon
balance of affected ecosystems.”

Results (section 3.1):

These values represent gross carbon emissions from fires, rather than their net
contribution to atmospheric CO, or climate warming. Th

of emitted gases, subsequent carbon uptake during ecosystem recovery, and the timescale

considered (see Section 2.1.2.2).”

2. The decision to publish the regional reports separately is appreciated, because it makes
the regional findings and efforts more visible and can receive credit in their own right.

We thank the reviewer for noting this change, and agree it improves the visibility of the
regional reports which are important standalone pieces.

3.0n line 796 it is mentioned that MERRAZ2 is used for Northwest Iberia, whereas for all
other regions, ERAS is used. Can the authors elaborate on their decision to use another
model in this particular region?

Thank you for making this important point that we omitted to fully explain this in the
submitted paper. We excluded MERRA2 from the analysis for Chile as 2026 data wasn’t
available at the time of processing. We also excluded it for Canada, as it was found when
we processed the data that the seasonality and spatial pattern compared to data from ERAS
and National Research Council Canada were found to be incorrect for this region, including
not representing any winter lull in fire risk. We have added to the text accordingly:

We do the same for reanalysis products. We use {ERAS for all focal regions, and MERRAZ2 for
Northwest Iberia. MERRAZ2 is excluded for Chile as 2026 data wasn’t available at the time of
processing, and for Canada as the seasonality and spatial pattern were found to be incorrect

compared to data from ERAS and National Research Council Canada).




Please find additional minor comments below.

1.1123-124: "(...) while BA extent in the region is 46 times greater.” -> This subsentence
follows two statements on (increased) likelihoods, which affects its readability. | suggest to
write this in a new sentence to form a bridge to the subsequent statements on "record or
high-ranking BA and fire C emissions".

Thank you for this suggestion, we have edited as follows:

In the Midwestern Canadian Shield Forests, the epicentre of Canada’s anomalous season, we
find that anthropogenic climate change has doubled the likelihood of extreme fire weather in this
region and made the observed BA around 61 times more likely during July-August 2025.while
BA extent in the region is found to be 46 times greater. Many parts of Europe also experienced
record or high-ranking BA and fire C emissions...

1.218-219: "above-average global BA" and "BA extent are both projected to increase” ->
This is in contrast to the observation that globally, BA is decreasing. If these statements
pertain to the Mediterranean ecoregions (or some other region), this may need to be more
clearly stated.

Thank you for pointing out that this isn’t written very clearly. We have revised the text as
shown below, which we hope clarifies the point that this is pertaining to global changes in
burned area due to climate change alone, separate to socio-economic changes in
population and agriculture which have a suppressive effect globally:

The contribution of climate change to irereases-r global BA is rising each year, partially
offsetting socio-economic suppression, and increasing the probability of experiencing months
with above-average global BA by 22% (Burton et al., 2024b).

1. 1003: Remove spurious "out”
We have changed this to “from” to hopefully make this clearer:

BuRNN exists from ewtef 55 Long Short-Term Memory networks (LSTMs)...

1. 1115: "half below average" -> Do you mean "half of the average value?" Please rephrase
for clarity.

Thank you for this suggested re-phrasing, this does indeed help clarify the meaning. We
have changed accordingly:

South America, by contrast, experienced a much lower fire season than in 2024-2025:
continental BA and fire carbon emissions were both around half of the betew average value.



Il. 1190-1208: These paragraphs present absolute totals and differences in addition to
relative differences and are somewhat difficult to read. Please consider rephrasing or
putting the numbers into a table or figure for clarity.

Thank you for this suggestion. We agree that presenting several measures of population
exposure together can make these paragraphs too information-dense. We have therefore
made changes throughout to simplify the reporting of exposure statistics and improve
readability, while retaining the distinction between areas with the largest numbers of people
exposed and those experiencing the most unusual exposure relative to their historical
baselines. The various revisions implemented can be viewed in the track-changes version
of the manuscript, section 3.2.1.

Readers are able to access the data via the Zenodo repository linked to in the Methods and
the Data Availability sections, as well as through the interactive apps which display those
data on the State of Wildfires website.

Il. 1284-1289: "Industrial sites (...) at regional scale." -> These are important considerations
of the limitations of the data set, but it appears at an unexpected location, as this might be
more suited in either the section describing data sets or in the discussion. In any case, the
statement should be made more specific regarding how the static mask "could potentially
affect the analysis at regional scale."

Thank you for this suggestion. We agree that this discussion of uncertainties associated
with GFAS is better placed in the Methods section. We have therefore moved it to the 'Air
Quality Impact Assessment' subsection and revised the wording to reflect the screening
procedures used in GFAS v1.4.2. We have also clarified how residual spurious detections
could affect simulated PM2.5 concentrations at regional scale. The revised text is provided
below, and the changes can also be seen in the track-changes version of the manuscript.

Text added to the Methods (section 2.2.3):

GFEAS v1.4.2 applies screening procedures to minimise spurious fire detections associated
with industrial sites, reflective surfaces and gas flares. However, these procedures may not

eliminate all non-vegetation thermal signals, potentially introducing false fire emissions that
could affect simulated PM2.5 concentrations, particularly in regions with relatively little

vegetation fire activity.”

Text removed from the results (section 3.2.3):

“Industrial sites, reflective surfaces, and gas flares can introduce spurious signals into the
analysis. GFAS emissions minimise these spurious detections by applying a screening
mask to ensure that the data is largely based on vegetation fires. However, the screening
procedure relies on a static mask rather than one generated in real time, and newly



established industrial sites could potentially affect the analysis at regional scale.”

I. 1616. "wildfire activity, driven primarily by extensive BA and emissions in Canada." -> This
is a case of reversed logic: extensive BA and emissions in Canada are what define the
extreme wildfire acitivity, i.e., more like symptoms than drivers. Please rephrase the
statement, possibly by replacing "driven primarily by" with "characterised by".

Again a very pertinent and astute edit, thank you for picking this up. We have revised
according to your suggestion:

The 2025-2026 fire season in North America marked a third consecutive year of extreme wildfire
activity, characterised drivenprimarily by extensive BA and emissions in Canada.

I. 1850: "that produced” -> "with"
Edited as suggested:

Consistent with large wildfire years in the boreal forests of Canada, the focal region experienced
a prolonged heat wave in early May 2025 with thatpredueed substantial drying across the
central portion of the Canadian shield.

1.3055-3056: "These political commitments provided evidence that countries need better
data..." -> Strictly, the commitments only show that nations are joined in wishing for better
data; it doesn't prove that they need it. Please revise the statement accordingly.

True. We have revised as follows:

These political commitments demonstrate the need for previded-evidence-that-ceuntriesneed

better data...



