Summary — This manuscript tracks post-fire recovery of MODIS albedo and LAI for forested
burned areas across the western U.S. The scale of the effort and its findings are important, but
the Methods and Discussion both need revision, and | had concerns about how snow cover was
considered and how burn severity was characterized.

Major Comments

Line 185 — Patterns of winter albedo and LAI will be highly dependent on the consistency of
snow cover (and to a lesser degree snow depth). Grouping by snow cover conditions is briefly
mentioned on line 185 but it isn’t clear how or if this was controlled for or evaluated. Please
provide more detail here, and control for snow cover consistency in the winter albedo results. For
sites with inconsistent snow cover, producing an average D, J, F value will likely contribute quite
a lot of “noise” to the findings.

Response: The reviewer is correct that snow cover can have a major effect on surface albedo,
which is why albedo data products are commonly stratified into snow-covered and snow-free
conditions, where a threshold of day-specific snow cover percent is adopted to sample these
different conditions while ensuring sufficient data populations. We assigned pixels to these two
conditions with thresholds of less than 30% and greater than 75% snow cover on a given day and
pixel for snow-free and snow-covered data populations. This is explained in the methods at
Lines 158 — 164, reading as follows.

“We stratified the sampling of white-sky albedo by snow-free and snow-covered conditions based
on the presence or absence of snow, determined at a pixel level by the MODIS daily snow cover
500 m product (MOD10A1; Salomonson and Appel, 2004). We assigned snow-free and snow-
covered conditions using a threshold of less than 30% and greater than 75% snow cover. We
chose these thresholds as a balance between inclusion for robust sampling and exclusion to
reduce noise from pixels with an unclear mix of snow and snow-free conditions.”

We believe that our sampling technique of averaging daily value for a pixel for all of the dates on
which its snow cover was above 75% over the three month period is an adequate approach to
characterize to derive the snow-covered winter albedo, establishing snow-dominated conditions
while balancing the need for statistically-robust sampling. The sampling does not require a given
pixel to have snow cover consistently over three months for it to contribute to the data population
of snow-covered conditions.

Line 197 — as MTBS severity classes are subjectively determined per fire, they are rarely used
and typically not intended to be used across multiple fires, instead authors more often use MTBS
for fire perimeters, then generate dnbr and threshold burn severity classes independent from
MTBS classes. The use of burn severity classes across many fires, therefore, really needs to be
justified. In addition, because everything is being resampled to 500 m, why not just use MOSEV
(ESSD - MOSEV: a global burn severity database from MODIS (2000-2020) (copernicus.org))
to classify burn severity?



Response: Thematic classification of burn severity in MTBS is already based on dNBR so we
did not generate ANBR and burn severity classes of our own and independent of the MTBS’s
attribution to these classes. We agree that dNBR is not a perfect metric of severity and we have
discussed this limitation in the discussion and conclusion section. We used the fire severity
classes as identified by MTBS for consistency across ecoregions. We preferred MTBS data for
two reasons 1) it has finer resolution and 2) it provides discrete fire severity classes. In addition,
while aggregating to 500m, we selected only those 500m pixels that are at least 75% burned at
high severity. This sampling technique improved our ability to sample MODIS albedo pixels that
have relatively homogenous burn conditions, thus reducing the noise with an unclear mix of
burned and unburned conditions and with variability in burn severity.

Discussion — the discussion is currently 15 pages long! This is way too long, especially relative
to the length of the other sections, for example the Introduction is 3 pages long. Please cut this
section at least in %4, I think otherwise people just aren’t going to read any of it. Although the
section is very nicely organized and well written, most of the paragrahs and sections could be
written a lot more concisely. For example, lines 700-717 could be easily re-written to be 1-2
sentences.

Response: Thank you for pointing this out. Although we have used double line space in this
manuscript, we agree with the reviewer that the discussion section is long compared to other
sections. We have attempted to reduce the discussion section in the newer version of our
manuscript, removing 22% of the total original word count.

Minor Comments

Lines 3-4 — | would disagree that efforts are lacking over larger geographic scales, please reword
this sentence maybe to use the word “limited” instead. Examples to the contrary here could
include:

e Yang et al. 2017 Continental-scale quantification of post-fire vegetation greenness
recovery in temperate and boreal North America - ScienceDirect

o Littlefield et al. 2020 A climatic dipole drives short- and long-term patterns of postfire
forest recovery in the western United States (pnas.org)

«Hislop et al. 2020 A satellite data driven approach to monitoring and reporting fire
disturbance and recovery across boreal and temperate forests - ScienceDirect

Response: We changed “lacking” to “limited” and now also cite the papers that were brought to
our attention by the reviewer.

Line 9 — were prescribed fires excluded from the fires? Probably more appropriate to use
wildland fire as the term here.

Response: We do not include prescribed fires. Regarding the term wildland versus wildfire, we
appreciate the difference and although wildland fire and wildfire are used interchangeably in



scientific literatures, we have found that wildfire is used most often, and we have followed that
practice here.

Figure 1 — I would recommend changing the spruce/fir/hemlock to a different color to improve
contrast with the burned area. Also consider changing wildfire to “burned area” since that is what
is being mapped.

Response: Updated as recommended.

Line 125 — change “reprojected” to “resampled”

Response: Updated as recommended.

Lines 127-132 — how many fires were sampled? Total burned area by forest type? It would be
helpful to include some basic numbers in a table to help clarify how much area was included in
the analysis.

Response: We sampled all the wildfires that occurred between 1986 and 2017, but only those
pixels that were burned with high severity in each forest type were included in post-fire
biophysical dynamics analysis. We have reported total area burned by sub-ecoregions in
supplementary table (Table S1)

Line 175 — change “projection” to “resolution”

Response: Updated as recommended.

Line 197 — In line 109 the authors specify that they only used high severity MTBS? How was 3
classes of burn severity present then? How were mixed severity classes attributed during the
resampling process? Please clarify in the text.

Response: We used only high fire severity to quantify the biophysical dynamics in post-fire
environment. However, in a separate analysis of attribution of recovery, we used MTBS fire
severity classes (low, medium, and high) to examine how these classes determine the recovery of
LAI and albedo 10 and 20 years after fire. For this purpose, we did not use our own
classification, rather we used fire severity classes strictly defined by MTBS.

Line 213 — Specify what parameter values were selected

Response: The following line was updated in the revised manuscript:

“We created four RF models with 500 binary decision trees for each forest type (one for each
time horizons for both LAI and albedo)”

Figure 2- Is this supposed to be “Coastal sage”? Also, where sub-ecoregions are used in multiple
panels, please try to keep the color the same for that sub-ecoregion.



Response: The reviewer is correct. We have changed it to “Coastal sage”.

We believe that the reader might find it difficult to read the figures using the same color for a
sub-ecoregion (n=21) in all forest types. Please see the figure below for your reference. The
purpose of using distinct colors for sub-ecoregions (separate legend) in each forest type in our
manuscript is to increase the readability of the graph.
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Figure 4 — Some of the lines don’t seem to extent through -3, what is going on there? Also some
of the forest types, like panel b and e, show dramatic variability in winter albedo pre-fire, any
idea what is going on there?

Response: We are lacking snow-covered albedo samples during pre-fire years in some of these
forest types causing it not to extent through -3. The dramatic variability is likely due to noise
associated with smaller sample size and variability of snow cover in some extent which is stated
in the discussion section.

Lines 143-144 — 1 wonder if this is because of using MTBS as well as resampling burn severity
from mixed MTBS severity classes.

Response: We are not sure how this comment is related to the statement in lines 143 — 144 that
describes the algorithm used in MODIS LAI product.



