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Thank you very much for providing helpful feedback. Please find below a point by point
response to your comments.

Referee #5: The presentation is almost clear, but the English can be improved.

Author’s response: We will carefully check the language and improve the wording and
formulations.

Referee #5: Line 58: What is HYDE?

Authors’ response: HYDE stands for ‘History Database of the Global Environment’.
HYDE is an internally consistent combination of historical population estimates and al-
location algorithms with time-dependent weighting maps for land use including grass-
land but also cropland including its irrigated and rainfed shares. We now explain that
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abbreviation and have corrected the reference.

We improved the formulation as follows: . . .Prestele et al. (2018) mapped reported
national values of CA area from Kassam et al. (2015) to cropland from the HYDE
database (History Database of the Global Environment; Klein Goldewijk et al. (2017))
for the year 2012.

Referee #5: Line 60: “For downscaling national values Prestele et al. (2018). . .” this
sentence is too complicated. Should be rephrased.

Authors’ response: We agree and improved the paragraph as follows: Based on lit-
erature findings, Prestele et al. (2018) developed a CA adoption index per grid cell
composed by a set of spatial predictors as aridity, field size, soil erosion, market ac-
cess, and poverty for downscaling reported national CA area values. Their global map
of CA at a spatial grid resolution of 5 arc-minutes is freely available for application in
impact assessments in global model simulations.

Referee #5: Line 94: What is ESM?

Authors’ response: Thank you for that hint – we have simply overseen to define this
abbreviation. At first occurrence of the word ‘Earth system model’ in our manuscript
we now introduced the abbreviation ‘ESM’.

Referee #5: Line 106: I do not understand the sentence “. . . or can assess different
tillage impacts just in form of scenarios”. Should be rephrased.

Authors’ response: We agree that our wording is not very precise so we rephrased the
section as following: In the absence of detailed area and tillage type information, the
global ecosystem modeling community currently can assess difference of contrasting
tillage type impacts just in form of stylized scenarios simulating the effect on the entire
cropland area (Del Grosso et al., 2009; Olin et al., 2015; Pugh et al., 2015). One
recent exception is the assessment by Hirsch et al. (2018) who assess the effects of
an altered albedo from residues used for soil cover on CA areas, using the data of
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Prestele et al. (2018).

Referee #5: Line 110: “increase understanding of the drivers for different tillage prac-
tices”. What do the authors mean by “drivers”?

Authors’ response: We have revised that sentence to: The objective of this study is to
a) increase understanding of differences in tillage practices at the global scale b) for-
mulate rules to spatially map tillage systems to the grid scale, and c) develop an open
source and open data crop-specific tillage system dataset for the parameterization of
tillage events and area in global ecosystem models and assessments.

Referee #5: Line 222: “We developed several mapping rules have been in order to
allocate the. . .”this sentence is too complicated. Should be rephrased.

Authors’ response: We have revised that sentence to: We developed several mapping
rules to allocate the six tillage system to the grid scale, employing a decision tree as
shown in Fig. 1.

Referee #5: Line 228: Here the authors mentioned the depth of 15 cm, but claimed
that “we decided for a minimum depth of mechanized tillage of 20 cm” above. Please
explain this inconsistency (the same for Figure 2).

Authors’ response: In section 2.1 we state the findings of Pimental and Sparks (2000)
who state the minimum soil depth for agricultural production to be 15 cm, which we
used as a first indication of suitability for some kind of tillage. We assume generally
less soil depth to bedrock necessary for traditional tillage with hand tools and even
less for no-tillage under CA. Following the statement of Kouwenhoven et al. (2002),
we regard a minimum depth for conventional annual tillage of 20 cm as necessary for
managing perennial weeds. So our reduced tillage system area in fact comprises a
relic of mismatches between cropland reported by SPAM2005 but at the same time a
shallow soil depth reported by our soil depth to bedrock dataset, where we currently
cannot deduce which of the data products is right in the affected grid cells or in the
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case both are right – how the affected farmers in these specific cases manage their
soil.

We improved figure 1 and the entire calculation for the fraction of rotational tillage crops
on soil deeper than 15 but shallower than 20 cm depth to bedrock because of this
detected inconsistency. That cropland fraction is now newly allocated to the reduced
tillage system. An updated version of the tillage data set and R-script will be provided
in the context of this revision process.

Improved text at the end of section 2.1: We applied a downscale algorithm of national
reported CA area values on potential CA area (see Fig. 1 box “Downscaling”; see
following section for more details). The remaining cropland not being assigned to CA is
checked again for soil depth to bedrock. In case it was lower than 20 cm, the cropland
was assigned to reduced tillage assuming less depth, frequency, mixing efficiency or
alternative cultivation practices. In case of soil depth to bedrock of 20 cm or more the
remaining cropland was depending on crop type either mapped to the conventional
annual or rotational tillage system following the finding of Kouwenhoven et al. (2002)
mentioned above for perennial weed management.

Referee #5: Line 533: “global ecosystem models currently run on 0.5◦ resolution and
may have to aggregate the data for input usage” this is not always the case. In many
ecosystem models (e.g. ORCHIDEE), their dynamics are simulated at a coarse resolu-
tion, but they divide the large model pixel to smaller ones in considering the agricultural
processes.

Authors’ response: Thank you for the hint. We see that the sentence was generalizing
current spatial resolution in global model simulations too much so we rephrased it.

Improved: Global ecosystem models are currently mostly run at a coarser resolution
than our data set’s resolution and the tillage data may have to be aggregated in such
cases. This could introduce further uncertainty to the area under a certain tillage sys-
tem. Other models (e.g. ORCHIDEE) are able to account for increased resolution of

C4



agricultural input data by dividing the large model pixel to smaller ones in considering
the agricultural processes.
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