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General impressions and broad comments

In this manuscript, Page et al. apply the stochastic antecedent modeling framework to
predict fluxes of carbon and water across a number of Australian flux tower sites. They
found that consideration of lagged meteorological effects significantly improved the
prediction of fluxes, and this improvement was greatest at arid sites. This result was
replicated across a number of different modeling approaches that consider different ways
of accounting for these lags.

The use of methods to understand the influence of temporal lags on ecosystem fluxes is a
very important way to improve our understanding of ecosystems and guide the
development of broader models such as TBMs, and the authors do an excellent job of
highlighting this. The writing throughout the manuscript is incredibly clear, as are the
analyses. As a result, I have very few technical comments. Great job!

I do have a few broader concerns, largely surrounding the precise contributions this
manuscript is trying to make to the field.

As far as I can tell, the methods and results are very similar to that of Liu et al. 2019,
which the authors cite extensively. I think that a stronger case needs to be made for
what new contribution is being made here. I agree that the paper makes a compelling
case that lagged effects matter for improving flux predictions, but does not make much
of a distinction for how this manuscript adds on to the Liu et al. work, or Samuels-Crow
et al. 2020, or the other cited papers using the SAM model (or other lagged models) to
predict fluxes. The primary novelty seems to be that they are using sites that are more
closely distributed than Liu et al., which the authors claim can help bypass some of the
confounding factors brought up in the Liu et al. paper. This may be true to some



extent, but the sites in this manuscript are also quite spaced apart, and in my view is it
just speculation that having a different geographic distribution of sites improves the
interpretability of the results.
While I do think that methods such as these are important tools for showing that
lagged processes matter in TBMs, the discussion does not seem to offer much targeted
recommendation besides claiming lagged processes matter (which is not novel). Do the
results suggest any specific ways that lags could or should be incorporated? Which
processes/drivers could feasibly be incorporated into TBMs? On L354 there is text about
how the results could guide model development… how?
I completely see the idea behind including CABLE results, but in my opinion they do not
offer much by themselves. It seems obvious that these complex lagged effect models
can predict fluxes better than CABLE. For one, they are statistical models run on the
actual data and not process-based models. CABLE was also not calibrated, so the actual
model performance is unknown. Is there any idea how a fully calibrated CABLE might
perform compared to the lagged effects models?

 

Line by line comments

L2-3: This sentence is a bit confusing, are direct versus long-term physiological responses
supposed to be in contrast to each other?

L11-14: Would there be an easy way to quickly describe what type of memory effects
helped improve model performance? Specificity could help here.

L57: Probably most accurate to just say non-structural carbohydrates here, since ‘storage’
implies longer time scales than the likely lag between photosynthesis and synthesis of
structural carbon.

L109: How were they predicted? Is this a typo? It is confusing to mention anything
regarding prediction here.

L121: Where were PET data from?

L146: Are these short-term predictors half-hourly? Hourly? What time scale?

L151: Similarly, is long-term precipitation always 1 year? It is unclear from the text, which



says “up to a year prior”. Is this summed precipitation, or averaged?

L390-411: I think the other possibility – that the trend just doesn’t hold when considering
smaller sample sizes – should be given equal value here. This text could also be shortened
since it is a fairly minor result in my opinion, but I will just mention that as a suggestion.

L401: Typo, “groupd”.

L440-442: This is a pretty big claim, especially considering that the basis for it is just from
a few arid sites in one region. Is there any reason to believe that model performance in
arid regions is better globally (or even outside of Australia)? The improvement you see
could be related to model structure or data quality or other factors, as opposed to just
aridity.

Figure 5. The caption makes it seem like the “+ all climate lags” is equivalent to the EM
model, which in my understanding, it is not. Plus, the red crosses differ from the “+ all
climate lags” boxplots, which makes that wording confusing.
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