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Ultimately this paper may have fundamental flaws in its design. Two major flaws exist in
particular. Firstly that this paper makes extreme claims about the role of diffuse light in
boosting plant productivity while ignoring the effect of a reduction in total PAR, and
secondly that it neglects to measure diffuse PAR at all - the exact variable that is the focus
of the analysis. While the modeling work done to circumvent this lack of data is admirable
and is backed up with seemingly high-quality measurements of GEP using eddy
covariance, I am skeptical of results that are principally obtained from a model driven by
inferred data. This skepticism is especially acute when confounding effects such as a
changing light-response curve and the real-world relationship between total and diffuse
PAR are not well-discussed, and the results themselves disagree with other similar papers
by an order of magnitude.

 

1. Firstly and most importantly, this manuscript evaluates the influence of diffuse light
within a plant canopy, but contains no direct measurement of diffuse light. Could no
applicable measurements be either made or found to validate the data the authors use to
drive the CANVEG model? Without real data directly describing PARdiff, I am unconvinced
of any of the final claims made in this manuscript, especially given the substantial
anthropogenic aerosol influence present in Northern and Eastern China. The Reindl model
employed to estimate the fraction of diffuse light in this study was developed in Europe
and North America ~30 years prior, and does not account for any anthropogenic aerosol
effects in its input variables. The scattering and reflective properties of these aerosols are
unknown for the study period in this paper, and may represent significant uncertainty
which is not accounted for anywhere I can see in this author's analysis. 

 

2. The authors of this study elected to remove the effect of total light when analyzing the
influence of PARdiff on canopy GEP. Other literature sees a very real negative correlation
between the fraction of PARdiff and magnitude of total PAR, which is acknowledged in this
study. This effect more often than not results in an overall reduction of GEP under diffuse
conditions, since total PAR is reduced beyond the capacity of PARdiff to compensate
through increased light use efficiency within the canopy. Under highly diffuse conditions



when total PAR is significantly reduced, C3 plants such as wheat exhibit a steeply-sloped
light response curve as opposed to the light-saturation they experience under direct
sunlight. It seems likely that this large rate of change with additional PAR (in absence of
the influence of total PAR) is driving the large increase in GEP noted in this study, but is
not mentioned anywhere except for the methods section, side-by-side with the
explanation of EC gap-filling. Even then it is addressed only in passing, when it deserves
serious examination in the discussion section with more complete citations. 

 

3. The decision to remove total PAR from the analysis entirely is also questionable. If this
paper is intended only to inform model development, then this may be a relevant
experimental condition. In nature however, PARdiff and PARtotal are inextricably linked.
The results of this paper claim a 53% increase in total-canopy GEP when PARdiff varied
from (0-200) to (>1,000) umol/m2/s. It's unlikely that such extreme clear or diffuse
conditions occurred during their observation period, since the Clearness Index range
varied only from ~0.45-0.60. Such a clearness index indicates consistently high
aerosol/cloudy conditions on most days, which seems likely since the study site is located
nearby the Beijing metropolis. Additionally, in figure 7 the 200-400umol data point
indicates much higher GEP than the 400-600umol data point in mid-canopy GEP. How
might this be explained? Might it represent a weakness within the modeled results as a
whole?  

 

4. Finally, the 53% increase in GEP under diffuse conditions reported in this manuscript is
extraordinary, and (in the words of Carl Sagan) requires extraordinary evidence to be
believed. The evidence presented in this paper consists of inferred PARdiff data which
drives a model that describes conditions within but also outside the range of values
which were directly observed at the site of interest, mainly conditions which produce fully
diffuse and fully direct PAR. In comparison, similar studies have found increases in GEP on
the order of 1.2%-4.2% under extremely diffuse conditions which were directly observed.
How useful is this modeled 53% increase when it remains unvalidated and represents an
order of magnitude discrepancy from prior studies examining the effect of PARdiff in other
plant canopies? Might it be misleading for those reading the paper who could drastically
overestimate the role of diffuse light in driving increased GEP? If improving modeled
effects of PARdiff is this paper's goal, it should be very explicit about this and carry strong
words of caution that this ~50% increase is not a real-world increase in plant productivity
that is ever likely to occur in the field. 
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