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General comments:

Based on the in situ observations, the manuscript proposes a root growth model that
simulates both the dynamic rooting depth and fine root distribution. Subsequently, the
model was used to simulate the forest-soil water relationships, including soil water
availability and the temporal—spatial dynamics distribution of the dynamic rooting depth
and fine root distribution in the Loess Plateau (LP) of China. Further, a long-term simulation
was performed to address the drying soil layers issues in the region. The results show that
incorporating the dynamic rooting depth into the currently available root growth models is
necessary for accurately reproducing the drying soil processes. The manuscript is well-
written and innovative. The proposed provides a much needed and powerful tool to
address the drying soil layer issue than in situ sampling techniques. The findings on the
thickness of the drying soil layer and the difficulties in recovery offer insight and strong
implications for forest—-water management in this region. The manuscript is of interest to
the readers of the journal as well the wider ecohydrology community. | only have the
following minor suggestions for the authors to consider:

Thanks for the valuable comments and suggestions. We revised the manuscripts following
the comments and suggestions. The point-to-point explanation to the revisions are as
follows.

Specific comments:

Yes, it is true how the black locust roots and soil water interact has not been addressed in
previous modelling studies in the Loess Plateau of China, a brief and precise of similar
findings/studies for other tree species in other regions/countries would help readers
understand the current research gap and strengthen the innovative nature of the
manuscript.

The suggestion is crucially important.

We accessed the latest publication that is published on Biogeosciences on 12 July 2021,



which is closely related to our work.

Sakschewski et al. (2021) reviewed the root growth approaches in the current Earth
System Models and concluded that “none of those studies have acknowledged resource
investment, timing and physical constraints of tree rooting depth within a competitive
environment”. To deal with this issue, they proposed a variable rooting depth approach for
the LPJ model. Their results indicate that “variable tree rooting strategies are key for
modelling the distribution, productivity and evapotranspiration of tropical evergreen forests”.
In this work, the maximum rooting depth is related to the tree height by a logistic growth
function (Sakschewski et al., A5) and the vertical distribution of the fine roots follows a
shape function (Sakschewski et al., A2).

In our work, root growth and soil water are coupled. Growth of the coarse and fine roots is
determined by an optimization function that takes account of the ratio of water uptake and
the biomass allocation between the coarse and fine roots.

The variable root approach by Sakschewshi et al. (2021) deals with the trade-off of biomass
allocation between the above- and below-ground parts. Our work of dealing the similar
issues is still on-going. It is hoped that better understandings of vegetation — water
interactions in the semi-humid and semi-arid Loess Plateau can be achieved soon.

We incorporated the latest information into the revised manuscript.
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P7 Eq. 6 defines the relationship between the coarse and fine roots. An addition of the
definition of coarse and fine roots in the introduction would also clarify the potential
confusion about the distinction of the two.

The definition of coarse (>2 mm diameter) and fine roots (<2 mm in diameter) in the classic
approach is used in this study, and we will try to clarify this in introduction part of the revised
version.
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P3, Line 79, “potentially beneficial...” should be “potentially benefit..”
We made the correction in the revised version.
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