Anonymous Referee #1

General comments

1. The authors assert several times that the damfprocess introduced bias to average EC-
based flux values, as an explanation for model. bi@svever, there does not seem to be much
justification for this assertion beyond the facttit is a convenient explanation for model bias
relative to EC values. At the least, the authowukh describe the gap-filling method in more
detail rather than referring to another manuscsptce the results and potential for bias of the
gap-filling method are stated to be important te tlesults of this study. Hirano et al 2007
conducted gap-filling using look-up tables createry three months and incorporating soil
moisture and temperature, so these values woulee hagorporated changing ecosystem
conditions such as water table effects, as lontheg were not occurring at faster time scales
than the time scale of the gap-filling method. Hé tauthors believe the gap-filling introduced
bias to EC values, | recommend that they compareEi@@ values with an alternate gapfilling
method or otherwise attempt to assess the biassyst@matic way. The authors could refer to
Richardson and Hollinger (2007) for estimates ofartainty resulting from gap-filling, and to
Desai et al (2008) and Moffat et al (2007) for camgons of multiple flux partitioning and gap
filling techniques and their potential to introdub&éas and random error. Overall, the EC
measurements were a major part of the study anaddhe more fully described in the methods
section.
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Reply: A new section (Sect. 2.2.2) is now includetde manuscript describing EC methodology,
flux partitioning, gap-filling and uncertainty estations in sufficient details. The reasons for
systematic divergence between modelled vs. gapHdlQ fluxes are now discussed in details
(Fig. 1) (Sects.3.1 and 4.2). Gap-filling techniguwend uncertainty estimations were, however,
parts of the objectives of previous studies (eigartd et al., 2007, 2009, 2012). The main focus
of this study was to simulate the seasonal andantaial trends of WTD effects on NEP and not
to examine the adequacy of a particular gap-fillibgchnique. Inclusions of comparisons
between different gap-filling methods may obscheemain focus of this study and hence are not
done. However, that can be a focus of a separatdyst
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2. Modeled values are compared to eddy-covarianlees throughout the study, but there is no
presentation or discussion of the uncertainty inalties. This is especially important in Fig. 5,
where it is impossible to tell whether the diffecea in EC fluxes between hydroperiods are
significant or not. If possible, the authors shoa&timate uncertainty in EC values and show
error bars on those values, especially in Fig. 5.

Reply: Estimation of random errors due to EC measwents was not possible due to the lack of
multiple tower measurements. However, algorithmgeligped by using multiple tower fluxes
over forested site with similar flux magnitudes evesed to estimate random errors due to EC
measurements (Table 2). Error bars are now addedh& graphs of seasonal (Fig. 6) and
diurnal (Fig. 7) NEP indicating whether or not trdifference in mean NEP between two
hydroperiods are greater than the variation in NERhin each of those hydroperiod. Single
factor ANOVA (Fig. 6) (Sect. 2.2.6) was also perfed to test the significance of WTD effects
on NEP throughout the study period.

3. The Discussion section presents several newaetsodel results (see specific comments
below). The manuscript would be easier to followh#se were presented in the Results section.
Reply: Those new sets of model results in the siéson are now moved to the result section
(Sect. 3.5).

4. Fig. 6 shows a systematic positive bias in 68 and Re in the model relative to EC values.
This bias is not explicitly discussed in the mamysc even though it could have important

implications for the accuracy of the model.



Reply: The systematic divergence between modeledELC-derived GPP and Rare now
examined in detail (Sect. 4.2). Some of the caargealso discussed in the Specific Comments.
Specific comments

Abstract: It would be helpful to state the meanifigpositive and negative NEP explicitly. The
abstract only talks about how well the model repoas$ the measured effects. It would help to
include some more information about the scientésults.

Reply: NEP sign conventions are now included inahstract. Also major scientific findings in
the study are now added to the abstract (line 26-32

Introduction: 13354, Line 25: Define WTD — thisdsfined in the abstract, but should be defined
in the main text as well.

Reply: Defined.

13355, line 5: By what factor does energy yieldnfraerobic respiration exceed that from
alternate electron acceptors?

Reply: Differences in energy vyields related to thn of oxygen vs. alternate electron
acceptors varies with different alternate electazeptors. For instance, microbial energy yields
from reduction of @vs. that from reduction of dissolved organic carfp®C) are 37.5 vs. 4.4
kJ g C* (line 638).

13357, line 25: "co-existed" is a strange word ceoMaybe replace with "codominated”

Reply: Replaced.

13358, line 10: The ecosys model is first introdubere, described as "the hourly time step
model ecosys". The model should be introduced notearly as a "process based ecosystem
model” (as used below in line 17)

Reply: Done.



13368, line 6: i.e., not e.g.

Reply: Corrected.

Line 7-12: This paragraph uses the word "influxéslt, based on the figure being discussed, but
figure 5 is showing net fluxes, and has not beaogposed into influxes and effluxes. The text
states that CO2 influx was suppressed in both @allater table and deep water table time
periods but was higher during intermediate watbletaThis does appear true in 2002. In 2004
the shallow and intermediate measurements dontapyery different, and in 2003 and 2005
none of the measured periods are separated very hatween the three hydroperiods. Without
any information about uncertainty, it is impossitdeell whether there is a significant separation
in measured values in any year. So, while ther@ ctear pattern in modeled values, it is not
accurate to say that the same pattern was "alsrampn EC measured CO2 influxes".

Reply: ‘Influxes’ are now replaced with ‘downwatdxXes’ and ‘effluxes’ with ‘upward fluxes’
or ‘nighttime fluxes’. Error bars are now included the figure showing the separation of
diurnal net CQ fluxes between different WTD hydroperiods (Fig. The agreement and
disagreement between modelled vs. EC-gap fillechdiurends of WTD effects on NEP are now
reported in detail (Sect. 3.3). WTD effects @R now further discussed from the differences
of nighttime EC-gap filled Cfluxes among the hydroperiods (Sect. 3.3). WTé&effon GPP
are now discussed from the differences betweemtgnitudes of WTD effects on daytime net
CO; fluxes and that on nighttime net gfluxes (Sect. 3.3).

The second paragraph of section 3.3 is mostly pré¢ation of the results and presents
hypotheses for mismatches between modeled and nedaglues. This type of text should be in
the discussion.

Reply: They are now moved to discussion sectiat.(8&).



13369: Line 12-21: This paragraph discusses Figu6makes no mention of the clear positive
bias in simulated GPP and Re. Section 3.4: Whyéset a discussion of bias in NEP but no
mention of the bias in GPP and Re? The contentirggawith "This can be explained by : : "
should be in the discussion section. This explanat also problematic. The authors believe the
gapfilled EC fluxes to be biased, but only bacls thyp by stating that they are biased relative to
the model. Are the gap-filled values biased retatte non-gap-filled measurements? It is
dangerous to assume that the model is more "cbrileeh the measurements, especially since
the model has significant bias based on Fig. & diifficult to assess the importance of EC bias
when there is no way to visualize uncertainty in\&alies.

Reply: Modelled Rwas systematically larger than EC-derived fRedominantly in the rainy
seasons (November-April) which was consistent tgjinout the study period (Fig. 1) (Table 2).
However, modelled COfluxes for the same hydroperiods had better ages¢nwith EC-
measured fluxes (Fig. 1) (Table 2). Despite simitegasured vs. modelled soil water contents
and air-filled porosities, gap-filled COeffluxes were much smaller than the modelled, CO
effluxes during the rainy season (Fig. 1).

Systematic uncertainties embedded in EC methodelegy also thought to contribute to
larger modelled vs. EC-derived monthly and annuaéfimates. Nighttime EC NEP decreased
with u* (friction velocity) in our study site inditing the dependence of nighttime Cfux
measurements on above-canopy turbulent mixing. Mewdiological production of COby
plant and microbial respiration was independenudfin the model. Thus low u* threshold can
induce substantial underestimation of EC-derive@gtimates particularly in tropical rainforest

ecosystems which are not in the case of the madg!lestimates.



Larger modelled vs. gap-fillede.RRontributed to larger modelled vs. gap-filled aahu
GPP (Fig. 8) (Table 3). In EC datasets, GPP waswer from extrapolated daytime, fSect.
2.2.2) and hence smaller gap-filled vs. modelleghttime R would cause smaller EC-derived
GPP. Unlike EC-derived Rhat is used to calculate EC-derived GPP, modeRedvas driven
by modelled GPP through fixed C products and thtougpt exudates and litterfall. A further
cause of smaller EC-derived vs. modelled GPP cbakk been the incomplete (~80%) energy
balance closure in EC measurements vs. completgeibalance closure in the model, which
would reduce EC-derived ET and also possibly GRabig 3).

All of these above mentioned sources of larger tredlers. EC-derived Rand GPP
estimates were related to EC methodology and dhpgti These larger modelled vs. EC-derived
R. and GPP aggregates, however, could not be resoiwedur modelling since, unlike EC
datasets, every single mole of £@at was modelled from fundamental ecosystem psesavas
counted in the modelled C budget (Please see &2dor further details).

Section 4.3: This section introduces a signifiGambunt of new model results, that should be in
the Results section.

Reply: Now moved to result section (Sect. 3.5).

Section 4.4: Hirano et al 2007 conducted gap-fillusing look-up tables created every three
months and incorporating soil moisture and tempeeatThe "complex WTD effects and
biological processes” would have been reflectedthe measured data that gap-filling
relationships were based on, so this is not aldeiexplanation for model bias.

Reply: A more detailed explanation for divergencemodelled vs. observed annual trend of

WTD effects on NEP are now included (Sect. 4.2.2).



Line 24-27: This is the first mention of methanehe paper. These values should be included in
the results section, or omitted from the manusaiipte they do not appear to be integrated into
the rest of the paper.

Reply: Methane is now removed from the manuscript.

Section 4.5: This is a separate model experimaitshould be presented in the results section
rather than introduced in the discussion section.

Reply: Now moved to result section (Sect. 3.5).

Section 4.6: This section includes numerous moellts that were not reported in the Results
section. Move those to the results section.

Reply: Now moved to result section (Sect. 3.5).

Section 5: 13377, line 26: It is not accurate tpthat "ecosys required sophisticated coupling : :
:" The ecosys results were not compared to a meitlebut these sophisticated couplings, so the
authors cannot really state with certainty whetiranot such complexity was required in order to

simulate GPP and Re patterns successfully. Perhagmsipler model could have done just as

well. However, the authors could accurately cldnat the sophistication of the model gave them
more insight into complex processes than a simptatel could have.

Reply: Rephrased (line 844-851).



