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Guilhen et al. present a new approach to estimate denitrification rates and associ-
ated emissions of the greenhouse gases CO2 and N20O in Amazonian wetlands. Their
method is based on a combination of satellite data, in situ hydrographic monitoring and
remote sensing. The study is of high relevance since it aims to use the new method for
providing a large-scale assessment of carbon and nitrogen cycling in the Amazonas
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basin. To date such an endeavour has been limited by the scarcity of available obser-
vations. Although | generally think the method used by the authors is sound, the lack
of a rigorous explanation of the procedures they followed to setup their model and treat
the in situ data does not allow the reader to assess if and how their method can be
used to address the proposed scientific questions. The authors write that their study
“aims at delivering an enhanced understanding and quantification of the denitrification
process over Amazonian wetlands with their associated fluxes of N20O and CO2”. Yet,
based on the manuscript it is not clear at what extent the suggested drivers for denitrifi-
cation in the basin are applicable in situ, and how much of the variability is explained by
the model assumptions. Along these lines, | noticed that the authors use wording such
as “it is supposed/assumed” several times throughout the manuscript without further
substantiating their reasoning. | am aware that any model needs some assumptions;
however, these need to be based on clear, comprehensible criteria. | believe authors
have good reasons to adopt the assumptions they used for their model setup. How-
ever, if they are not mentioned in the manuscript, this inevitably affects its credibility.
Examples of this are the selection of the N20O/N2 ratio and constant nitrate values over
the entire basin during the whole annual cycle. Being nitrate a central parameter for
the estimated denitrification rates, this is certainly something that has to be discussed
in further detail. Unsubstantiated assumptions are also frequent during the discussion,
in which processes or results shown during previous studies are generally considered
as valid for the author’s investigation without discussing if and what extent they are
applicable. In addition to these issues, the manuscript has several flaws in terms of
grammar and format consistency. | therefore strongly recommend the authors to revise
these aspects on a future version.

All in all, although the manuscript by Guilhen et al. is of scientific significance for

environmental sciences, there are several aspects of scientific quality and presentation

that need to be addressed before it is considered for publication. Hence, in its present

form | do not recommend this manuscript for publication in Biogeosciences. In the

following, | list general and specific comments which, in my opinion, could improve the
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manuscript.
General comments -

Due to the lack of clarity with respect to the model setup and how the denitrification
rates and trace gas emissions were computed, it is hard to grasp whether the specific
objectives of the study were successfully tackled or not. In particular, | recommend the
authors to clearly differentiate between inferences that apply to natural processes and
those which are derived from model-driven improvements and that only tell something
about the model’s performance. -

After refining the methods (see above and specific comments), | suggest the authors
to more clearly formulate their discussion and conclusions in order to highlight the rel-
evance of their study for a wider community (potentially very important in my opinion).
At the end of the manuscript | would expect to have answers to the questions: were
the drivers for denitrification in the Amazonian wetlands successfully identified? What
is the extent of the emissions of CO2 and N20 and how they compare with global
estimates? -

There are several misspellings and redaction problems throughout the manuscript, as
well as inconsistent presentation of measurement units (several types used for the
same variable) and acronyms (abbreviated and spelled in full throughout). | kindly
suggest the authors to carry out a careful revision of these aspects to improve the
scientific presentation. Also please note that chemical compounds (such as N20 and
CO2) should not be italicized.

"We thank the referee for the detailed review of our paper associated with very relevant
comments and suggested enhancements. The referee exposed a lack of clarity with
respect to the model setup and how the denitrification rates and trace gas emissions
were computed. Therefore, we revised parts of the Materials and Methods section to
give more clarity on how we built our dataset, our hypothesis and the model perfor-
mance. We combined sections 2.2 and 2.3 into a new Materials section. Section 2.2
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“In situ data from the HyBAm observatory” was improved . We particularly detailed how
we built our DOC and NO3 datasets. Descriptions on how we refined the methodology
are detailed in the specific comments sections. Our model only simulates denitrifica-
tion and associate trace gases emissions (CO2 and N20). In the manuscript, all the
consideration made to build our input dataset are now presented. The considerations
are linked to the soil texture map database (FAO to assess porosity - nitrogen content
in soil (see comment P.8 |.7)) or in situ gauging stations of the HyBAm network (for river
discharges and DOC concentrations). Overall, we improved the section 2 “Materials
and methods” and the manuscript to detail how we modified the denitrification equation
from Peyrard et al., (2010) for the case of the Amazon basin. We clearly separated the
assumptions made for building our dataset (DOC and NO3-) and the inferences of the
model. The discussion and conclusion sections have been modified to emphasize the
inferences brought by our model and to show it successfully answers our stated objec-
tives. According to the model, we identified that both the DOC concentrations and the
extent of water bodies (the SWAF values) are the main drivers of the denitrification and
trace gases emissions. CO2 emissions from denitrification account for 0.01% of the
Amazon Carbon budget and represent a fraction of 3.5 x 10°-6 of the global CO2 emis-
sions (natural and anthropogenic). When we compare our simulated N20O emissions
to other estimations over the Amazon basin we find that our estimations are higher (+
28%) even though we only take wetlands into account. For that reason, we discussed
in the manuscript the importance of distinguishing wetlands in N20O models as those
areas are significant sources of N20 emissions. The manuscript has been carefully
revised to correct all grammatical, misspelling and typo errors. All figures have been
regenerated for enhanced presentation and for some better content. We will upload
a revised manuscript in the new version as soon as we are invited to do so by the
Editors."

Please re-check all figure captions since as they stand they are not informative and
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rather repeat what is already shown by the figures’ legends.

The figure captions were checked and corrected to avoid redundancy with the figure
legends. Figures referencing in the text was also enhanced to emphasis on the results.

Figure 1 caption is now: “The Amazon river basin and it's main tributaries mapped over
the SRTM digital elevation model.”

Figure 2 caption is now: “Monthly averages from 2011 to 2015 of the SWAF surface
water fractions over the Amazon basin based on Vertical polarization brightness tem-
peratures (TB V) at 32.5\textdegree{} incidence angle acquired by the SMOS satellite.”

Figure 3 caption is now: “Map of the spatial parameters of the denitrification model.
DOC contents in mg/L mapped over each sub-basin of the main streams in January
2011 with local observation stations in blue circles (Left). NO3- contents (mol/l) of the
watershed over FAO’s soil types (Right).

Figure 4 has been updated to enhance visibility and caption is now: “Spatial represen-
tation of N20O, CO2 and denitrification summed over the year 2011 to year 2015. The
location of the main floodplains (hotspots) are outlined in the Denitrification map.”

Figure 5 caption is now: “Monthly denitrification (kg-N), CO {2} (kg-C)and N20 (kg-N)
emissions over the entire Amazon watershed for the period 2011 - 2016.”

Figure 6 has been updated to include impact of N20O/N2 ratio values showing only N20O
emissions and caption is now: “Monthly time series of N20O emissions over the basin,
the O-M FP, the Madeira FP and the Branco FP over the period (2011-2016). The lines
represent the emissions for a N20 / N2 ratio of 0.1 whereas the coloured areas refer
to the potential range of the same ratio : 0.05 - 0.2. Denitrification and CO2 emissions
follow the same patterns but with a scale factor of times 10 for denitrification and times
2 for CO2.

Figure 7 has been formatted as a bar plot and caption is now : Average monthly con-
tribution of each floodplain to the Basin denitrification, over the Obidos - Manaus, the
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Madeira, Branco floodplains and total denitrification. The residual contribution from the
100\ % is associated to the other wetlands in the basin.

Figure 8 caption is now: “Monthly anomalies at the basin and main floodplains scale
for denitrification throughout the period (2011-2015).”

Note that table captions where also improved.
P.1 1.6 “denitrification and trace gas emissions”
We added the term “trace gas emissions” in the sentence P1. L.6 which is now:

“Our results show that the denitrification and trace gas emissions present a strong
cyclic pattern linked to the inundation processes that can be divided into three distinct
phases: activation - stabilization — deactivation”

P.1 1.7 “activation-stabilization-deactivation”: This is mentioned here and then suddenly
during the results. However, there is no explanation as to what is the meaning of each
term. Please include a brief description.

A description was added in the result section 3.1 P.8 1.20. “We find that the denitrifi-
cation process can be separated into three phases. First the activation phase that is
triggered by the increase of the flooded areas and the increase in the microbiological
activities. Second, the stabilization phase which corresponds to a maximum denitrifi-
cation rate and a peak in microbiological activities. And third, the deactivation phase
which corresponds to the retreat of inundation which also reduced the microbiological
processes of denitrification. Note that this conclusion is not independent of the selected
model implementation and associated assumptions.”

Also, in the limitation section of the discussion the following paragraph was added on
potential enhancement that can be done to better simulate the processes. P17 L27

” Considering the dynamics of the activation-stabilization-deactivation of the denitrifica-
tion, they can be more precisely assessed if variables like water surface temperatures
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and water depth were added in the future. These variables can inform on the speed
at which the activation and deactivation of the microbiological process of denitrification
are triggered.”

P.1 1.14-15 “data driven approach”: All studies are data based, please clarify whether
you mean data-model-based approach.

“Data driven approach” was used to identify that the model implementation and cali-
bration is based on data information and numerical approaches. In their book’s (Hydro-
logical data driven approach) Introduction, https://doi.org/10.1007/978-3-319-09235-5
(Remesan & Mathew, 2015) explain that They “explore a new realm in data-based mod-
elling with applications to hydrology.” So, we are in phase with the reviewer comment
as data driven can be considered as a sub-approach to data-based-modelling. And as
the term data-based-modelling can be considered as more universal then “data driven
approach” it was replaced in the text by “data-base methodology”.

P.2 1.4 “(Borges et al., 2015)": This publication deals with CO2 and CH4, not with N20O.
An additional reference for N20 was added. The sentence is now: “This phenomenon
is intimately linked to nitrous oxide (N20O) (Wu et al., 2009) and carbon dioxide (CO2)
(Borges et al., 2015) emissions to the atmosphere.”

Wu, J., Zhang, J. and, J. W., Xie, H., Gu, R., Li, C, and Gao, B.: Im-
pact of COD/N ratio on nitrous oxide emis-sion from microcosm wetlands and
their performance in removing nitrogen from wastewater, Bioresource Technology,
100,30https://doi.org/https://doi.org/10.1016/j.biortech.2009.01.056, 2009.

P.2 1.29-30 “However, considering the carbon budget (. . .)”: It seems odd to refer to
a sink here when the whole last paragraph is about sources. Perhaps this sentence
needs to be swapped with the next one.

The two sentences were combined and are now:

“In regards to the carbon budget, some studies show that the Amazon basin is more

Cc7

or less in balance and even acts as a small sink of carbon at the amount of 1GtC/yr
(Lloyd et al., 2007).

P.3 1.8 “provide”: Perhaps "identify" is more appropriate. “Provide” was replaced by “to
identify”. The sentence is now: “The specific objectives of the study are to highlight
the main key factors controlling the denitrification and to identify the hot-spots and hot-
moments of denitrification over wetlands.”

P.4 1.15-16 “Devol et al. (1995). . .”: This sentence is a repetition of the previous one.

The previous sentence P.3 1.13-14: “The Amazon hydrology is governed by three main
sources: the Andes, the Brazilian and Guyana shields and the lowlands. “ was re-
moved.

P.4 1.2 “paramount”: The word "crucial" would be a better fit here.

The three uses of paramount were replaced in the manuscript: P2 L11: replaced by
“key tools” P4 L2: replaced by “essential” In conclusion: replaced by “essential”

P.4 1.10 “floodplain (O-M FP)”: replace by "floodplain (in the following O-M FP)”.
Modified, the sentence is now:

“Here we consider the three main floodplains: the Branco floodplain in the northern
part, the Madeira floodplain in the southern part and the floodplain between Odidos
and Manaus which is called Obidos - Manaus floodplain (in the following O-M FP)”

For the sake of homogeneity, all through the manuscript text the Branco Flood-
plain, Madeira floodplain and Obidos-Manaus Floodplain are refered to as Branco FP,
Madeira FP and O-M FP.

A rigorous check on the use of acronyms was also done.
P.4 1.14 “In situ data and gauging stations data”: Please explain clearly which data you
are referring to; i.e. which variables you used, their accuracy and spatial resolution.
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The paragraph (section 2.2) concerning the used datasets was clarified as follow:

“In situ data were obtained from the HyBAm long-term monitoring network that main-
tains, in collaboration with the national stakeholders and local universities, 13 gauging
stations in the Amazon catchment basin since 2003. For the Brazilian part of the
basin, a network of eight local stations is maintained by the French Research Institute
for Development (IRD) and the Amazonas Federal University (UFAM). Geochemical,
sedimentary and hydrological data are available freely at www.so-hybam.org for each
of the gauging stations. River discharge records are available daily while geochemical
data, including DOC, are available monthly. In our study we extracted both the daily
river discharges and the monthly DOC concentrations. The list of stations we used in
the study are found in Fig. 3 (left)”

P.4 1.14-15 Spell all abbreviations in full upon first usage. Abbreviations were tracked
throughout the manuscript and corrected to ensure uniformity. For SMOS, Hybam,
POC, DOC,

P.4 1.16 “with associated quality and uncertainty”: What does this mean? It seems the
sentence should have ended at "rivers".

The sentence was updated as in the above answer (P4L14). ” P.5 Figure 2: The re-
gional differences are hardly visible with this color bar. Consider replacing it or perhaps
using ranges to fewer colors to improve the display. Also, it is a mystery to the reader
what V-polarization and 32 means, please clarify.

The figure caption was updated as stated above and an explanation was added to in the
text to explain V-polarization: “The SMOS satellite observes the Earth surface at full
polarization (Horizontal (H) and Vertical (V) polarization) with multi-incidence-angles
variable incidence angles.” More detailed information is found in Parrens et al., (2017)
for the description of the SWAF product and (Al Bitar et al. 2017) for the brightness
temperature angle binned brightness temperature products from SMOS.
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Fig. 2 was reworked using a different set of colours to improve the visibility.

Figure 2: Monthly averages from 2011 to 2015 of the SWAF surface water fractions
over the Amazon basin based on Vertical polarization brightness temperatures (TB V)
at 32.5° incidence angle acquired by the SMOS satellite.” P.5 Methods: Subsections
2.2 and 2.3 should be moved to this section.

A separate Materials sub-section was added after subsection: study site in which the
two paragraphs were added. Now Sub-section “2. Materials and Methods” contains
a Materials subsection divided into: 2.2 Materials 2.2.1 In situ data from the HyBAm
observatory 2.2.2 Water surface extents from L-Band microwave

P.5 1.3-9: Please re-check this whole paragraph since it is not clear at all.

We changed to paragraph P.5 1.3-9 to improve the clarity of our methodology. The
paragraph is now:

“In this study, we modified the denitrification rate proposed by Peyrard et al. (2010) to
fit tropical wetland conditions. Denitrification is the consumption of dissolved organic
carbon (DOC), particulate organic carbon (POC) and nitrate (NO3-) in the soil. This
process is limited by dioxygen (0O2) and ammonium (NH4+) availability. Denitrification
occurs during flood events when the soil has low oxygen concentrations, thus O2 con-
centration is not a limiting factor (Dodla et al., 2008). Furthermore, as there is only
one long flood pulse in the Amazon watershed, we consider that all the ammonium is
processed into nitrate between two consecutive floods. We also consider that NH+ 4 is
not a limiting factor. The fact that nitrate stocks are reconstituted by nitrification under
aerobic conditions, e.g when soils are no longer flooded, is a reasonable assumption in
the case of the Amazon basin and more particularly for the wetland parts as shown by
(Brettar et al., 2002) upper Rhine floodplain. Besides, many studies consider denitrifi-
cation as a combined consumption of nitrates and carbon (Scofield et al. (2016); Dodla
et al. (2008); Goldman et al. (2017)). Taking into consideration the above statements,
the denitrification rate is expressed as:”
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Also do not italicize chemical compounds. All chemical compounds are now in non-
italic font throughout the manuscript. The “chemformula” package was used for the
chemical equations.

Moreover, | recommend to avoid using the word “suppose” and derivatives since it
gives signs of lack of accuracy in your statements. The word “suppose” was replaced
in the manuscript by “consider”. P.6 1.25-27: If these values were taken from literature,
please cite the corresponding sources. Also substantiate your choices and why they
are the best for this particular study.

Concerning porosity, the following descriptions were added to the text: “Soil Porosity
() is computed based on the soil texture from the FAO database at 11 km resolution
and other studies (Sun et al., 2015). The porosity is averaged over the computa-
tion nodes (25x25km) using a bilinear interpolation.” Concerning kPOC, kDOC, kNOS3:
“kPOC, kDOC, kNOS3 are obtained from Sun et al., (2015) who performed a study
of denitrification over the Garonne catchment (temperature anthropogenic watershed).
We adapted these parameters to the case of the Amazon basin. The parameters result
from the best simulation. To our knowledge these parameters were never measured
over the Amazon basin and the value we used are the best published estimates that
we have.”

P.6 I-29-31 “On the other hand (. . .) (Sanchez-Pérez et al., 1999)”: Rephrase, it would
appear as the results on that paper would be results of this study which is of course
not the case.

The sentence was changed to: “On the other hand, Sanchez-Pérez et al., (1999)
showed that when denitrification is active during flooding event, nitrate pool of wet-
lands is provided and sustained by nitrate content coming from streams, in the case of
the forested Rhine floodplain.”

P.7 1.2-3 “Dissolved organic carbon”: This was already defined as an abbreviation be-
fore in the text. For consistency keep using the abbreviations after first usage.
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As mentioned above all abbreviations are now well mentioned in the manuscript.

P.7 1.3 “stable seasonality”: Seasonality implies, by definition, changes. I'm guessing
the authors mean marked seasonality (i.e. that can be observed reliably every year).
Also please state with respect to which parameter this seasonality is strong; is it the
discharge?

The sentence is clarified as follows: “In terms of discharge, the marked seasonality of
the Amazonian streams was demonstrated by prior studies (...)”

P.7 1.5 “regarding”: Consider replacing by “according to”. The paragraph was rewritten.
Similar misuse of the word “regarding” were checked throughout the manuscript.

P.7 1.5 “main sub-basins”: Is this an operational criteria or are there any particularities
to the different sub-basins? The authors state that Branco basin has differences with
respect to the soil properties and therefore | wonder if and how this would affect your
approach of using the same "extrapolation” uniformly.

The delineation applied in the study is based on the gauging stations used in the study.
The location of the stations is in Fig.3 left below

Figure 3: Map of the spatial parameters of the denitrification model. DOC contents
in mg/L mapped over each sub-basin of the main streams in January 2011 with local
observation stations in blue circles (Left). NO3- contents (mol/l) of the watershed over
FAO'’s soil types (Right).

Therefore, we spatialized our data (DOC) from the gauging station to the sub-basin.
The figure was replotted to better show the separation between the sub-basins. Soil
property is one particularity that is considered in the computation of the NO3- dataset.
NO3- concentrations are associated with a given type of soil. The impact of soil type
on Nitrate concentration is shown in fig.3 right. In his study, Ludwig et al., (1996)
demonstrated that DOC concentration was a function of discharge, soil carbon content
and slope. In our study, we analysed the DOC measurements over the HyBAm stations
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and noticed the marked seasonality. We then used discharge to estimate spatialized
DOC concentrations. Thus, this methodology draws a general trend of DOC behaviour
with average values. As so, it narrows the variability of DOC concentrations for one
sub basin.

P.7 1.6 “average monthly discharge”: Please show some numbers on this as well as
the details of the calculation. How many stations per sub-basin were used? Are there
significant differences?

Fig.3 (left) above, now displays the gauging stations used for the study. We selected
the stations considering few criteria: availability of DOC and discharge data location of
the stations. Some stations are out of the flooded areas (shown by the SWAF data),
so we decided to discard them for the study as we only consider DOC in the flood-
plains. Overall, we have one station per main sub basin. For the average monthly
discharge, we extracted the mean discharge of each month from each station. Finally,
we calculated the mean average discharge for each month on the basis of daily mea-
surements. In order to clarify our calculation, we changed “average monthly discharge”
to “the mean monthly discharge” in the section 2.4.2 (2.3.2 in the new manuscript)

P.7 1.6-7 “We then used those discharge (. . .)”: This needs to be explained. Did you
use in situ data and extrapolate spatially? If so with which approach? Any caveats
that should be considered? Did you grid the data? This is really important since in the
current manuscript it comes as a bit of a surprise that the authors present a full map of
DOC that sets the basis for some of the large-scale calculations. Without knowing the
origin of this data, it is difficult to trust the model results.

The DOC data is computed on the basis of each sub-basin using the relation between
DOC and discharge provided in Ludwig et al. (1996). We then associated the calcu-
lated values to the main sub basin. For example, for the Madeira sub-basin (see new
Fig.3 left) we selected only one gauging station. Discharge and DOC were extracted
from the station. We then built our DOC dataset using our methodology based on

C13

the hydrology marked seasonality and the relationship between DOC and discharge.
Eventually, the DOC values were extended to the whole Madeira sub basin. The para-
graph is now modified as follows: “The daily discharge was extracted from the gauging
stations used in the study (Fig. 3} (left)) from the HyBAm database (1983 — 2012).
For each station, we calculated the mean monthly discharge from the daily observa-
tions. In terms of discharge, the marked seasonality of the Amazonian streams was
demonstrated by prior studies (Paiva et al., 2013). For the DOC concentrations, we
extracted the monthly measurements for the same stations over the same period. As
the SWAF’s periods (2011 — 2015) and the DOC measurements are not concomitant,
we calculated a mean average monthly DOC concentration for each station. When the
information of DOC concentration was not available, our dataset was gap filled using
a linear relationship between DOC concentration and discharge (Ludwig et al., 1996)
based on the discharge marked seasonality of the Amazonian streams. Finally, we
extended the calculated values to the associated main sub basin.”

Ludwig, W., Probst, J.-L., and Kempe, S.: Predicting the oceanic
input of organic carbon by continental erosion, Global  Biogeo-
chemical Cycles, 10, 23-41, https://doi.org/10.1029/95GB02925,
http://onlinelibrary.wiley.com/doi/10.1029/95GB02925/abstract, 1996.

P.7 1.7-8 “It was supposed that (. . .)”: This seems arbitrary. Is there are reason why it
should not change?

In the paragraph, we state the marked seasonality in terms of discharge for the
streams. Moreover, DOC concentration is linked to discharge (DOC = f(Q)) (Ludwig
et al., 1996) so DOC has the same property as discharge and shows a marked sea-
sonality. Hence, DOC concentrations change little from year to year (as discharge).
Thus we considered that the monthly time series of DOC (for each sub-basin) are sim-
ilar for the different years.

Overall, section 2.4.2 (now 2.3.2 in the manuscript) was changed to: “The model
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parameters for the denitrification are taken from references studies and in situ mea-
surements. The sediment porosity ¢ was set to 25%. It is computed based on the
soil texture from the FAO database at 11 km resolution and other studies (Sun et al.,
2015). The porosity is averaged over the computation nodes (25x25km) using a bilin-
ear interpolation kP OC , kDOC and kNO3 were calibratedto 1.6 x 10—-7d —1, 8 x
10—3 d —1 and 30 umolL—1 respectively. They are obtained from Sun et al., (2015)
who performed a study of denitrification over the Garonne catchment (temperate an-
thropogenic watershed). We adapted these parameters to the case of the Amazon
basin. The parameters result from the best simulation. To our knowledge these pa-
rameters were never measured over the Amazon basin and the value we used are
the best published estimates that we have. For P OC concentration, according to the
studies performed by Moreira-Turcq et al. (2013), it was considered constant over the
whole watershed and for the global period of the simulation (2011 — 2015) to 10 %.
The daily discharge was extracted from the gauging stations used in the study (Fig. 3
(left)) from the HyBAm database (1983 — 2012). For each station, we calculated the
mean average discharge for each month on the basis of daily measurements. In terms
of discharge, the marked seasonality of the Amazonian streams was demonstrated
by prior studies (Paiva et al., 2013). For the DOC concentrations, we extracted the
monthly measurements for the same stations over the same period. As the SWAF’s
periods (2011 —2015) and the DOC measurements are not concomitant, we calculated
a mean average monthly DOC concentration for each station. When the information
of DOC concentration was not available, our dataset was gap filled using a linear re-
lationship between DOC concentration and discharge (Ludwig et al., 1996), based on
the discharge marked seasonality of the Amazonian streams. Finally, we extended the
calculated values to the associated main sub basin.

Nitrate concentrations were calculated for every type of soil given by the FAO’s clas-

sification in the upper 30 cm layer. Batjes and Dijkshoorn (1999) drew a complete

description of total the nitrogen content of the soils of the Amazon region. Evaluating

nitrates in the upper layer of the soils was executed adapting the mineralization rate
C15

which is based on the average temperature of the region and the proportion of both
clay and limestone. For the most biologically active soils, as gleysols and fluvisols, the
mineralization rate was set up to 7% of the organic nitrogen amount, which is the maxi-
mum observed value in the region. On the contrary, regosols are biologically less active
soils with mineralization rates hardly reaching 2% (Legros, 2007; Sumner, 1999). Fi-
nally, we determined the nitrate concentrations by combining the nitrate content in each
type of soil with the water storage capacity for each type of soil (L), deducted from the
FAO soil database. Nitrate concentrations (NO3-) were considered constant over the
period. On the one hand, as the Amazon is one of the most active region of the world
(Legros, 2007) in term of microbial soil dynamic, it was assumed that on the one hand,
during non-flooding period, mineralization of nitrogen was sufficient to compensate ni-
trate loses by plant assimilation and leaching. On the other hand, Sanchez-Pérez et
al., (1999) showed that when denitrification is active during flooding event, nitrate pool
of wetlands is provided and sustained by nitrate content coming from streams, in the
case of the forested Rhine floodplain.”

P.7 Figure 3 caption: Delete “easily” A new caption is provided (see answer to first
comment).

P.7 1.11 “nitrates”: Please refer to nitrate concentrations instead of nitrates. Alternatively
use the chemical formula throughout the manuscript after defining it upon first usage.

The chemical formula NO3- is now used in the manuscript instead of nitrate. It was
applied to all chemical compounds such as NH4+, O2, etc.

P.7 1.16: Consider rephrasing: do you mean "regardless of" instead of "regarding"?

The sentence P7 1.16: “We consider that the gases produced during the denitrifica-
tion are entirely emitted to the atmosphere regarding the supersaturation of pCO2 in
groundwater (Davidson et al., 2010)” Was changed to: “Because of the supersatura-
tion of pCO2 in groundwater (Davidson et al., 2010), we consider that CO2 and N20O
produced during denitrification are entirely emitted to the atmosphere.”
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P.8 1.4-5 “Soil data were determined (. . .)”: The word “determined” should be replaced
by “extracted”, “retrieved” or other appropriate option. Also, please specify which pa-
rameters were used. The word determined was replaced by “retrieved’. We referred
to the NO3- concentrations that were calculated for each type of soils. We added a
paragraph on that statement; see comments below.

P.8 1.5-6 “The soil description file (. . .)”: Consider rephrasing, this sentence is con-
fusing. Also, does this mean that you used in situ nitrate data? If so, this information
should have appeared earlier in the manuscript. The sentence is removed and all de-
scription of the use of soil types is now assembled in the previous section. We did
not use in situ data to build our NO3- dataset as most of NO3- measurements are
performed in streams and we focus on floodplain soils.

P.8 1.7 “nitrogen”: Above it says you retrieved nitrate data but here you write that it
was derived from the nitrogen contents. Please clarify whether the nitrate values were
obtained directly or indirectly. Should the latter be the case, explain how this was done.
Also, "contents" is not a precise indication of the magnitude of this variable; please
refer to concentrations or other appropriate expression with the corresponding unit.

To clarify our methodology we added in section 2.4.2 a short paragraph on how we
generated our nitrate dataset: “Nitrates were calculated for every type of soil given by
the FAO’s classification in the upper 30 cm layer. Batjes and Dijkshoorn (1999) drew
a complete description of total the nitrogen content of the soils of the Amazon region.
Evaluating nitrates in the upper layer of the soils was executed by correcting the min-
eralization rate for a given soil. For the most biologically active soils, as gleysols and
fluvisols, the mineralization rate was set up to 7% of the organic nitrogen. On the con-
trary, regosols are biologically less active soils with mineralization rates hardly reaching
2% (Legros, 2007; Sumner, 1999). Finally, we determined the nitrate concentrations
by combining the nitrate content in each type of soil with the water storage capacity for
each type of soil (L), deducted from the FAO soil database.”

C17

From P8 |.3 to P8 I.11: the paragraph was reworked to : “where DNO3 is the net
denitrification in mol/month, RNOS is the denitrification rate in mol/month/L, SWAF is
the fraction of land covered with open waters and Qwa is the water storage capacity
for each type of soil (L), deducted from the FAO soil database. In summary the model
requires the inputs and parameters for : (1) the nitrate concentration for each type of
soil (mol/L), (2) the DOC concentrations of the streams that overflow, extended to the
associated sub-basin and (3) the extent of inundated surfaces. The model was applied
at monthly scale from January 1st 2011 to December 31th 2015 and monthly maps
were then generated. Note that in order to assess the denitrification only occurring
in wetlands, the minimum SWAF value recorded during the period (2011 - 2015) is
subtracted to each month simulation, as it accounts as a residual artefact of streams.”

P.8 1.28-29 “The mean annual denitrification (. . .)”: It is not clear to me what is
meant with this sentence. Which trends? Here we refer to the average general trend
of denitrification observed over one year for the whole basin (e.g Fig. 7 black line).
It shows the three different phases (activation - stabilization - deactivation). For more
clarity, we added few lines at the beginning of the paragraph:

“The average monthly denitrification over the basin for the period 2011 - 2015 (depicted
in Fig. 7 as the black line) represents the main trend observed over the Amazonian wa-
tershed. We find that the denitrification process can be separated into three phases
activation — stabilization - deactivation. First the activation phase that is triggered by
the increase of the flooded areas and the increase in the microbiological activities.
Second, the stabilization phase which corresponds to a maximum denitrification rate
and a reach of microbiological activities And third, the deactivation phase which corre-
sponds to the retreat of inundation which also reduced the microbiological processes
of denitrification.”

P.8. 1.29: “Hot moments”: In the author’s response to the comments of reviewer #1 |
saw that this term seems to be widely used in the community and because of this they
would prefer to keep it. However the journal has a wide readership and therefore it is
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appropriate to briefly explain what is meant by this.

The definition and the reference for the expression “hot moment” were added in the
paragraph P.8 1.29 before detailing them: “A hot-moment corresponds to a short period
of time with disproportionately high reaction rates relative to longer intervening time
periods (McClain et al., 2003).”

P.9 Figure 4: Having a border on the same color as one of the categories of the color
bar is not appropriate. Also the image quality does not allow distinguishing the features
described in the text.

The figure was changed to avoid confusions with the different colours and to improve
the quality of the image.

Figure 4: Spatial representation of N20, CO2 and denitrification summed over the year
2011 to year 2015. The location of the main floodplains (hotspots) are outlined in the
Denitrification map.

P.9 Section 3.2: Reconsider this subtitle since as it stands is not informative as to which
is its content.

Changed to : “Denitrification, CO2 and N20O emissions: focus on the three main Ama-
zon floodplains”

P9 I.7: “The following comments can be given:”: At this stage | would prefer to talk
about results, observations, inferences based on data, or similar, but not “comments”.
Please consider a different option. Also, using an active voice rather than a passive
one would improve the text here and in similar instances. | kindly invite the authors to
check for this.

The sentence was replaced by “the results of the model provide the following infer-
ences:”. Moreover, we corrected the manuscript to avoid the use of the passive way.

P.9. 1.8 “global trend”: Probably you mean “overall trend”; using the word “global” here
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can be misleading because this statement refers to the basin, not the globe.
The word “global” was replaced by “overall” when relevant.

P.11. Figure 6: Bar plots (e.g. stacked bars) would convey much better the relative
contribution of each floodplain to the total denitrification and the emissions of CO2 and
N20.

We understand that the reviewer is mentioning figure 7 bar plots, we answer the ques-
tion related to it in the corresponding comment. Concerning figure 6 it has also been
updated to include the impact of the physical extent values of the NO2/N ratio.. Also
onlyN20 emissions are shown now.

P.11 1.3: Again, global should be replaced by total, overall or similar in this context.
Answered above.

P.11 1.6-8 “While the O-M floodplain (. . .)”: This sentence is confusing. Is the main
message here that most of the variability in denitrification and emissions of CO2 and
N20 can be explained by the O-M FP and that this result is statistically significant?
If so with which level of confidence? What are then the exact values or percentages
of the contributions? It is not enough to say that one floodplain is the main source if
this is not supported by numbers. | strongly suggest to rephrase and substantiate this
statement.

In this section we tried to determine if the three floodplains have a different or similar
contribution to the denitrification / emissions. To do so, we run an ANalysis Of VAriance
(ANOVA) on our complete time series (monthly value from 2011 to 2015) with a level of
confidence alpha = 5%. The results indicate that the FP have indeed an impact on the
processes (p.value = 1.35 x 10°-8). We then ranked the three FP by applying a post-hoc
analysis (same alpha and p.value). The analysis revealed 2 separated groups: group A
=the O-M FP, group B = the Madeira FP and the Branco FP. On the one hand, we found
that the O-M FP is the main source of emissions; on average it provides 38% of the
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emissions. On the other hand, we found that the Branco and the Madeira floodplains
contribute similarly to the processes (on average 25% and 21% respectively).

In the manuscript P.11 1.6-8 was changed to : “We then run an ANOVA and a post-hoc
analysis to determine the contribution to the basin denitrification of each floodplain.
The results return two different groups (p.value = 1.35 x 107-8, alpha = 5%). The first
group is constituted by the O-M FP which is the main source of denitrification for the
basin and provides 38% of the process on average. The second group is constituted
by the Branco and the Madeira floodplains. They contribute similarly to the processes
(on average 25% and 21% respectively).”

P.12 Figure 7: Change “Denetrification” by “Denitrification” on the y-label axis. Also in
this case stacked bars might improve visualization. As for the caption, it contains an
unnecessary repetition of information already contained in the plot itself.

The y-label was corrected to “Denitrification”. Fig.7 was replotted as stacked bars with
an updated caption.

Figure 7: Average monthly contribution of each floodplain to the Basin denitrification,
over the Obidos - Manaus, the Madeira, Branco floodplains and total denitrification.
The residual contribution from the 100\ % is associated to the other wetlands in the
basin.

P.12 1.2 “are twice as much higher”: Based on the numbers in the table | would say
the authors mean two orders of magnitude higher rather than twice as much. Please
check. Corrected in Review 1.

P.12. .2 “Averagely”: Replace by "In average" or similar. The correction was made and
replaced by “on average”. No other use of “averagely” was found in the manuscript.

P.12 Table 1: The exponent notation on the emissions of CO2 and N2 for the Amazon
basin should read “x 1010” and not “x 1010”. Also, | believe the table captions should
go on top of them. Please check the journal’s style guidelines.
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Exponents were corrected.

P.13 I.1-2: “Over the whole basin (. . .)”: | am assuming this means no significant
trend. If this is correct please state it with a more clear formulation and substantiate
with numbers/plots.

Indeed, we observed no significant differences of yearly emissions at watershed scale
during the period for both CO2 and N20 emissions. In the manuscprit we changed
from P12 1.3 to P.13 I.1-2 to : “Table 1 depicts the yearly emissions of CO2 and N20O
over the Amazon basin and the three main floodplains. Emissions of CO2 from denitri-
fication are twice as much higher than N20 emissions over the basin. The total yearly
emissions of CO2 and N20 over the Amazon basin are significantly identical from 2011
to 2015 (Kruskal-Wallis p.value = 0.9929). On average, flooded areas produce 2.76 x
109 kg C-CO2 per year and 1.03 x 109 kg N-N20O per year by denitrification from the
natural NO3- pool of the watershed.” P.13 Section 3.2: Replace “gazes emissions” by
“trace gas emissions” or “CO2 and N20 emissions”.

The title was change to “Denitrification and trace gas emissions anomalies”
P.13 1.8-9: “la Nifia year”: Citation is needed and at best provide an index.

A reference was added that details el Nino and la Nina events on the Amazon basin.
“On the one hand, year 2011 was a “la Nifa year” (Moura et al. 2019).

New ref: https://doi.org/10.1016/j.scitotenv.2018.09.242

P.13 1.15: Replace “anormalies” by “anomalies” here and subsequent instances. Also,
the study covers 2011-2015, not 2010-2015.

Modified.

P.131.16: “were calculated by (. . .)”: | suggest rephrasing this sentence. If | understand
this correctly, you took the mean of a given month across the years 2011-2015 and then
subtract it from each month in the time series to calculate the anomaly. However this
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does not easily comes across in the text.

The calculation explanation was changed P13 115 -16 to: “Anomalies were determined
by first calculating the mean value for each month across the period 2011 - 2015.
This mean value was then subtracted from each corresponding average month in the
series.”

P.13 1.18: What is the exact number for "the most"?

We substantiated our inferences with more results in the manuscript P.13 1.18: “(...)
during La Nifa year and the heavy precipitations period, most of the anomalies are
positive especially for the first months (66% - 66% for the total denitrification, 16% -
83% for the O-M FP, 25% - 33% for the Madeira FP and 100% - 50% for the Branco FP
respectively).”

P.13. .19 “However”: This word implies contradiction, which in this case does not exist
because the second sentence is not related to the first one. Please check.

Agreed. The sentence P.13 |.19 starts now as : “During el Nino episode (...)"

P.13 1.20 “significant effect on (. . .)”: Please state precisely what is meant here. How
is an effect measured? Is it the denitrification rate? With significant do you mean a
statistically significant difference?

Here we performed an ANOVA on our time series (monthly values from 2011 to 2015) to
assess if a meteorological event had an impact on the processes. We associated each
month to an event; el Nino, la Nina, heavy rainfall or regular (as factor). The results
show that only El Nino has an effect on the denitrification/emissions. To evaluate this
difference, we compared the value simulated during the months el Nino to the average
value of this given month. For example, Dec 2015 was under el Nino conditions. So, we
compared the simulated value of Dec 2015 to the mean value of all the Dec during 2011
- 2015. On average we find that during el Nino conditions denitrification / emissions
are 27% lower than the expected mean values.
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P.13. 1.22: “It appears”: This does not appear but rather it is exactly what is shown in
Fig. 8. On the other hand, | do not see necessary to plot all years if only 2011 and
2015 are compared. The other years in between only distract the reader. That being
said, it is interesting to see that the responses of the Madeira and Branco floodplains
are decoupled and completely change sign during La Nifia and EI Nifio years, whereas
between 2012 and 2014 they seem to be coupled. A discussion as to why this is the
case would argue in favour of keeping the plot as it is.

The sentence P.13 .22 now starts as: “extreme meteorological events do not have an
uniform impact on the whole basin.”

We included all the years in our analysis (ANOVA). Moreover, heavy precipitations were
recorded from October 2013 to March 2014. We think that it is important to notice
that la Nina and heavy rainfall lead to wetter conditions but have no impact on the
denitrification and the emissions. Two conclusions are made here. First, only el Nino
event has an impact on the processes; all the anomalies are all negative. Second,
the other events (la Nina and heavy precipitations) have no impact on the processes.
Moreover, no clear general trends for the anomalies were found during those events.
The referee’s comments are correct and interesting nevertheless we believe that no
conclusion can be made regarding the fact that only one la Nina and el Nino events are
recorded over the study time span.

P.13 1.25-26: “As so, it can be (. . .)”: Before it was stated that there were no significant
trends; therefore "assuming" here is speculative and contradicts your results.

(Table 2) We indeed found no significant trend at a yearly time step for the whole
basin in general. When we focus on the three floodplains: the emissions of the OM
FP and the Madeira FP increase but with a small statistical significance whereas for
the Branco FP it decreases and denitrification is reduced by a factor 2 from 2011 to
2015. We associated the drying of the Branco FP as a reason of the decrease of its
denitrification. This is consistent with our model design, the decrease is attributed to
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the decrease of the inundated surfaces of the Branco FP.

we revised the manuscript accordinglyP.13 1.24-26 “The average denitrification rate
for the whole basin shows little inter annual variations. However, in 2015 simulated
denitrification for the Branco FP was twice as low than for the year 2011. As so, it can
be assumed that this floodplain has been drying off during the 2011 - 2015 period and
thus is much more sensitive to drier conditions than other parts of the watershed”

Was modified to:

“The average yearly denitrification rates for the whole basin, the O-M FP and the
Madeira FP show no clear trend between 2011 and 2015. For the Branco FP, a de-
creasing trend was identified during the study period. From 2011 to 2015 the simulated
average yearly denitrification for the Branco FP drops by a factor two.”

P.14 1.7: “analysed analytically”: Redundant, but beyond that, what does it mean?
Corrected, that was a redundant mistake. We meant analysed

P.14 1.9-10 “Overall, the denitrification (. . .)”: This sentence is an example of how the
variables important for the model and the variables that are key for the processes in
situ cannot be clearly distinguished. Please clarify.

We refer here to the variables that are important to the model. We further clarified our
statement by changing P.14 .10 to: “DOC and SWAF are the main driving variables of
the denitrification model.” P.14 1.14: “processing”: It is not clear what this means here.

Here we wanted to emphasize on the biogeochemical processing potential of wetlands.
To clarify our statement. In the manuscript we completed the sentence P.14 .14 as :

“The denitrification values show that all the three floodplains are particularly active
systems in terms of ecological services for processing organic matter and NO3-. “

P.15. 1.2: “natural ecosystems”: Which ecosystems? References?
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This statement was a loose sentence. The section P.15 [1-2 “The Branco floodplain,
which is the bottom value of the set with an average potential of 38.8 kgN/ha/yr, has
values at least twice as much higher than natural ecosystems.” was removed from the
text as it confuses the reader and it is not of interest considering the paragraph.

P.15. .7: “sensing waterbodies”: Probably here it is meant to say: “(. . .) conducting
remote sensing—based monitoring of water bodies”.

The sentence was changed to: “This result strengthens the importance of Earth Ob-
servation (EO) based monitoring of water bodies for determining inundated surfaces
patterns and intensities and their impact on biochemical processes.”

P.151.12 “(equation 1)”: Please check the journal’s style regulations but | believe here
an abbreviation (Eqg. 1 or similar) should suffice.

All equations are references as Eq. X in the updated manuscript.
P.15 I-14-15: Spell all abbreviations in full.

The model’s abbreviations are now spelled in full: N2O Model Inter-comparison Project
(NMIP) Dynamic Land Ecosystem Model (DLEM) Vegetation Integrative Simulator for
Trace gases (VISIT) Organising Carbon and Hydrology In Dynamic Ecosystems - Car-
bon Nitrogen (ORCHIDEE-CN)

P.151.19: “kPOC and kDOC”: These parameters were taken from the literature. Hence,
a reader that is not familiar with the cited work won’t understand how temperature,
water saturation of the soil, nitrogen contents, soil pH and micro-organisms activity are
accounted for. Please clarify.

We added a brief description to explicitly explain how temperature and others are ac-
counted for in kPOC and kDOC. “kPOC and kDOC are the mineralization rate pa-
rameters. They describe the kinetic processing of organic matter into POC and DOC
respectively. The organic matter processing is performed by microbial communities.
Therefore, environmental conditions such as temperature and soil pH have a direct
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influence on the bacterial activity and turnover. The cumulated impact of tempera-
ture, soil pH and micro-organisms activity, is accounted indirectly for in our approach
through the parameters kPOC and kDOC and the mineralisation rate describe in Eq. 1
((Peyrard et al., 2010; 20 Sun et al., 2017).”

P.151.22-23: How can it be that the N20O emissions from the wetlands only are higher
than for the whole basin in which they are included? Please check.

The results are correct. The difference is due to the spatial extent that is considered.
There is one total amount of N2O for the whole basin that originates from the flooded
areas. But it can be weighted by the basin area or the wetlands area. So we have 2
different values of weighted emissions: the wetland is higher because associated to
the smaller area.

P.151.23: “global”: See comments above with respect to this term. Answered above

P.16 1.1 “We consider it as being produced (. . .)”: This is another statement that is not
substantiated at all and leaves open questions as to what the model does. It is crucial
for the reader to know this right on the methods section.

This consideration is made when building the NO3 database. Our model only simu-
lates denitrification along with CO2 and N20 emissions. The new section 2.3.2 (2.4.2
in the non revised ms) is clearer on how we built our NO3 dataset and details the con-
siderations with relevant references (see answers above) and removes any confusion.

P.16 1.12 “simulation node”: This is the first time this term appears in the manuscript.
Please mention its meaning in the methods section. For clarification, we refer to the
computation over nodes and not pixels as we use the EASEv2 25km grid, which
has rectangular nodes that conserve surface but not dimensions over latitudes. We
changed P.8 1.11: “The model was applied at daily scale from January 1st 2011 to
December 31th 2015 and monthly maps were then generated.” to: “The model simu-
lations were applied over the EASEV2 nodes at daily scale from January 1st 2011 to
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December 31th 2015 and monthly maps were then generated. “
P.16 .15 "critically": Replace by "considerably" or similar.

We changed P.14 1.15: “Our wetlands estimations are critically lower (1074) than inte-
grated ecosystem observations.” To: “Our wetlands estimations are considerably lower
(1074) than integrated ecosystem observations.” No other use of the word “critically”
was found in the text

P.16 1.19 "participate to": Replace by "contribute with". The sentence P.16 1.19: “Over-
all, CO2 emissions from denitrification over the whole Amazon basin participate to
0.01% of the carbon emissions of the watershed.” Was change to: “Overall, CO2 emis-
sions from denitrification over the whole Amazon basin contribute with 0.01% of the
carbon emissions of the watershed.” No other use of the word “participate” was found
in the text

P.16 1.21-22 “even a small change (. . .)”: This statement is confusing. The authors
argue that even small changes could drastically modify the carbon budget. However
| would expect this to be supported by a disproportionately high share to the total
emissions. Hence, | wonder whether 0.01% is such a high contribution. Should this be
the case, | invite the authors to substantiate the statement.

Actually, the comment confirms our statement, but we need to clarify it. Our point is that
wetlands contributes little in terms of emissions so if the wetland area is converted to,
lets say, crop land or managed forests this change will drastically impact the emissions
budget as the crop land for example will have a higher contribution. Thus, a small
change in the natural wetlands cover to an anthropogenic non-inundated area has a
big impact on the emissions budget. This change can also be due to climatic events
like dry EI-Nino events. In order to reflect our statement we rephrased the sentence.
The following sentence:

“Most of the CO2 emissions over the Amazon are attributed to processes such as or-
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ganic matter respiration from biomass. Confirming previous studies, this result means
that even a small change in the distribution of wetlands cover over the Amazonian
basin may drastically modify the carbon budget.” Was changed to: “Most of the CO2
emissions over the Amazon are attributed to processes such as organic matter respi-
ration from biomass and little contributions from wetlands. Previous study from Vicari
et al. 2011 showed that the change of wetlands into forested area can increase the
carbon emissions drastically. In this context and in light of the results obtained in this
paper one can conclude that in case of very dry natural events or intense anthor-
pogenisation of the land-cover the carbon budget of the once wetland areas and now
non-inundated surfaces will greatly increase.” Vicari, R., Kandus, P., Pratolongo, P., and
Burghi, M.: Carbon budget alteration due to landcover-landuse change in wetlands: the
case of afforestation in the Lower Delta of the Parana River marshes (Argentina), WA-
TER AND ENVIRONMENT JOURNAL, 25, 378-386, https://doi.org/10.1111/j.1747-
6593.2010.00233.x, 2011.

P.16 1.22: “It constitutes (. . .)”: This seems to be a loose sentence here, please check.

We believe that regarding the current context (land use change / deforestation) over
the Amazon basin, it's important to highlight practices that impact C and N balance.
The sentence was modified to: “This constitutes an important topical subject for the
Amazonian basin.”

P.16. Table 4: Replace “gaz” by “gas”. Also, the units can be added to the caption and
the last column of the table can be removed.

“Gaz” was replaced by “gas”. The last column of the table was removed and the units
were moved to the legend.

P.17. 1.4: “close”: Consider replacing by “similar” / “alike” / “comparable”. We changed
P.17 1.4 “The N20 emissions from the Amazon and the Congo basins are close” To:
“The N20O emissions from the Amazon and the Congo basins are comparable”
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We also changed the term “close” in P.8 1.26 : “Values registered in September are
lower than in August, and yet in year 2011, 2012 and 2015, these were similar” P.1
[.L12-13 : “(...) we found that the Amazonian wetlands have similar emissions of N20O
to the tropical Congo wetlands” P18 1.6: “Overall, the results appear alike to other large
scale models; especially for N20 emissions.”

P.171.19-20 “we may”: This expression sounds doubtful and does not reflect confidence
in your results. Please consider replacing it.

In the revised manuscript we corrected all the sentence that sounded doubtful and
rephrased them when necessary.

P.17 119-20: Moreover, our results show that the Obidos - Manaus floodplain possesses
the same denitrification potential as a nitrate polluted temperate ecosystem.” P.13 .23
“Overall denitrification may not be impacted at watershed scale” Changed to: “Extreme
meteorological events do not impact the denitrification and trace gases emissions at the
basin scale.” P14 1.8-9 “NO3- is a non-limiting factor for the denitrification In the Ama-
zon basin”. P.15 1.11-12 “Overall, the denitrification rate (Eqg. 1) shall be considered as
a combination of a potential rate function (provided by DOC and POC) and limitation
functions provided by the peculiar environmental conditions.” P.18 1.5-6: “Each flood-
plain possesses its own functioning that depends on rainfalls and the hydrology of the
floodplain’s river.”

P.18 1.4 “transpires”: This word does not seem correct here. Please check.

We understand the concerns of the Referee on using the correct words. According to
the Oxford Dictionary, “transpire” means “Prove to be the case / Occur, Happen” which
reflects the wanted message.

P.18. 1.6 “(. . .) depends on rainfalls (. . .)”: Yet, no plot showing discharge is presented.
We added in section 4.5 “Limitations of the current approach” a plot that shows the dis-
charge at Obidos as well as the simulated denitrification. It shows that denitrification is
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triggered few weeks before the flooding and is maximum during that period. It indicates
that precipitations and flooding both have a key role in the denitrification process.

Interactive comment on Biogeosciences Discuss., https://doi.org/10.5194/bg-2020-3, 2020.
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Fig. 1. Monthly averages from 2011 to 2015 of the SWAF surface water fractions over the
Amazon basin based on Vertical polarization brightness temperatures (TB V) at 32.5° incidence
angle acquired by the SMOS
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Branco FP
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Fig. 2. Spatial representation of N20O, CO2 and denitrification summed over the year 2011 to
year 2015. The location of the main floodplains (hotspots) are outlined in the Denitrification
map.
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Fig. 3. Monthly averages from 2011 to 2015 of the SWAF surface water fractions over the
Amazon basin based on Vertical polarization brightness temperatures (TB V) at 32.5° incidence
angle acquired by the SMOS
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