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General Comments:

The authors outline an enhancing modification of the JULES land surface model,
termed JULES-BE, where BE stands for bioenergy. They describe a change to the
dynamics of how cropland expands based on the assumption that new cropland will
be planted, rather than being filled by the natural expansion of existing cropped area.
They show that this change makes the area in bioenergy crops more faithfully conform
to that prescribed by the driving IAM scenario in a 21st century simulation. They also
present a PFT parameterization for the popular bioenergy crop Miscanthus. This PFT
reproduces growth and structural characteristics of Miscanthus for a site in the United
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Kingdom but doesn’t capture the the full variability of yields observed globally. The PFT
also tends to predict unrealistically high yields for hot regions. They also added the abil-
ity to simulate coppice, rotation forestry, and litter harvest for bioenergy using existing
woody species PFTs. They conclude the paper with demonstration forest bioenergy
simulations and initial comparisons to European observations.

The authors convinced me that JULES-BE model represents a useful advancement
that will help address important questions in the field. The paper is well written and
outlines the technical aspects of the model clearly. | also appreciate the fact that the
limitations of model and possible ways to address them are clearly identified. However,
there are a few issues in the text that could be clarified or improved, which | detail
below.

Specific Comments:
Section 2.2.1 (page 4, line 3):

The rationale of the 30% litter harvest assumption should be briefly described. While
this is an existing model assumption the authors chose not to changed it and must
therefore feel it is supported. The cited reference does not provide the reasoning for
this assumption.

Section 2.5.4 (page 7, line 14):

Explain the rationale for cutting to 1 m in height.
Section 3.1 (page 7-8):

Lines 24-28:

It also seems notable that the model shows onset of growth much earlier than the
observations.

Lines 29-30:
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The model underestimated the height somewhat for the simulation period (figure 2B)
and slightly underestimates the observed aboveground biomass for the UK (Linchon-
shire) site for the modeled heights (below ~2.6m, figure 2D). Given this it would seem
that aboveground biomass should be low compared to observations. How then does
the modeled yield exceed that at the Linconshire site by over 60%?

Section 3.4 (page 9):

This section is underdeveloped. While the authors do make it clear that the simulations
are mainly proof of principle they will be of considerable interest to many readers as
they demonstrate the culmination of the model changes presented. In particular, the
residue forestry panels in figure 9 are not even mentioned. These results suggest that
litter harvest can provide roughly the same biomass yield as coppice while having very
little impact on forest growth (comparing to the first 40 years of the rotation panels).
This is a very provocative initial result and should be contextualized in the text as is
done for the coppice and rotation simulations.

Section 4 (page 10):
Sentence line 22-23:

The interpretation of this sentence depends on the definition of ‘crop’. Throughout the
paper the term crop is used generically with section 2.4 explicitly stating "JULES-BE
can represent any type of plant as a bioenergy crop" and in a few places is explicitly
qualified, e.g. ‘crop grasses’. Please clarify the meaning here. If the statement pertains
only to annual crops like grasses | accept the conclusion. However, if trees are included
in the definition of crops | would expect that the day of harvest has some potential to
impact yield of short rotation coppice but will have very limited impact on predicted
yield for longer forest rotations.

Last paragraph starting line 26:

I am not convinced by the authors’ contention that the TRIFFID completion scheme
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can be made to inform the choice of bioenergy crops appropriate to a given location.
The authors present potential changes to the competition scheme that, if | am reading
it correctly, would allow PFTs placed in the same land class to compete on the basis of
aboveground biomass and / or post season yield calculations. Even if these changes
were made it is not clear how this would add greater insight than performing indepen-
dent simulations with potential PFTS and comparing yields directly. More fundamen-
tally yields do not seem to be the appropriate metic for comparing bioenergy crops in
the context of an ESM. If yields were the main concern species specific crop models
would probably be sufficient for this purpose. While yield is certainly important for the
economics of species selection, it is not sufficient for climate relevance. The value of
an ESM is that it allows the impact of bioenergy crops to be examined holistically. As-
sessing alternatives requires considering the status of carbon stocks and biophysical
feedbacks alongside the offset of emissions from crop yields. | do think JULES-BE will
be useful in performing such an analysis, just not in the manner described here.

Figures 2 and S1:

Consider providing goodness of fit statistics for figure 2C, 2D, and for at least the se-
lected model (case 1) in figure S1.

Technical Corrections:
Section 2.2.2. (page 4, line 4):

For consistency with the remainder of the formula litC, on both sides of the equation,
should have time subscripts.
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