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This paper uses a DGVM to examine how ecosystem productivity and biome distribu-
tions respond to hypothetical changes in the intensity and frequency of daily rainfall
events as well as wet season duration, all without changing mean annual rainfall. Sim-
ulations span all of Africa, covering a wide range of annual rainfall conditions. Results
show increased productivity with greater frequency and lower intensity, or with longer
wet seasons but reduced frequency or intensity of daily events. Biome shifts are evident
in some regions, though remain largely modest over the whole of the content for sim-
ulations spanning plus and minus 20% of the current climatology. The use of a model
to identify sensitivities within model assumptions is reasonable, as is the approach to
synthetic weather generation for driving the model and generating scenarios. Overall,
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I judge this to be a good study on a worthwhile and understudied topic of importance,
but the paper could use some improvement as recommended below.

1) Mechanistic explanation of why GPP increases or decreases, and why biomes shifts
occur is largely lacking. This is particularly disappointing given that the study uses a
model, and thus it is possible to fully document why the observed dynamics emerge
in the way they do. Specifically, new analysis of the reduction in productivity from a
maximal rate due to soil water stress should be added, with daily and cumulative time
series similar to those shown schematically in Figure 7 but with real data from your
simulations, and also with extension to GPP, not just soil water.

2) The rigidity of rainfall regime assumptions is rather disappointing, mainly the lack of
multiple wet seasons (as important in East Africa) and the lack of seasonal variability
beyond a binary, wet versus dry season set of statistics. While the realism could be
improved here, I must admit that it is unlikely to have a major impact on the qualitative
dynamics that are demonstrated with the current approach.

3) In Figure 2 please reiterate what the symbols represent, either in the caption or in
the figure itself (lambda = daily rainfall frequency, alpha = daily rainfall depth, Tw = wet
season duration).

4) The writing is quite poor throughout the manuscript, riddled with errors of grammar,
syntax, diction, tense, accord, use of plural/singular, etc., making the paper rather
frustrating to read. It is beyond the responsibility of a reviewer to edit the manuscript but
it really should be thoroughly improved before it can be considered for final publishing.
The authors should either pay for copy-editing or do it themselves.

5) L88: This statement is not true. Croplands have greater sensitivity to hydrological
variability than grasslands, according to recent synthesis of global flux tower data.

6) L173: “fine-scale” is vague and should be clarified.

7) L348: “negative impact” in what sense? Grasslands are not bad, so an expansion
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of grasslands at the expense of woodlands is not a negative impact. Please rephrase
this.

8) L540: To suggest that this modeling study solves the noted debate is surely stretch-
ing what is possible with a model. This should be rephrased to better reflect the nature
of the study and its methods.

9) L571: This first sentence in section 4.3 is incorrect. The study did not fully demon-
strate importance of rainfall seasonality. Seasonality is treated in this study in such a
simplistic way that it is a misrepresentation and overstatement to make this claim.

10) L585: The focus on phase and magnitude seems to miss the potential influence of
seasonality beyond the simplistic treatment adopted here toward, for example, month-
specific probabilities of daily rainfall. Depth and frequency statistics can vary over
shorter intervals of the year than simply being static for wet versus dry season. This
notion should also be drawn out here.

Interactive comment on Biogeosciences Discuss., 11, 7575, 2014.
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