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Dear reviewer, dear dr. Schymanski 

Thank you for your remarks and suggestions, your constructive comments are very
helpful.  Please find our reply below as well as in the attachment.

The reviewer found the results difficult to interpret and the conclusions difficult to
verify. `The paper consists of essentially three separate methods and results sections,
one for each model version. It is not clear which parameters were calibrated in each
model run and how, e.g. whether in 2.4 only u3 was calibrated or also u2, and on what
data precisely. “

In each section, one extra parameter is calibrated, while the other is taken from the
previous step:

In section 2.2 (‘root follows moisture’ model) the vertical extension velocity u1 is
calibrated on the measured root growth profile/distribution. Note however that the
results are not that sensitive to this parameter (figure 4) 
In section 2.3 (soil moisture and water uptake model) The water extraction rate per
centimeter of roots in saturated conditions u2 is calibrated based on the soil moisture
data, while u1 is taken from section 2.2 (based on the root growth data) 
In section 2.4 (the prognostic model) the root density growth in saturated (assumed to
be ideal) conditions u3 is calibrated on the root density data. u1 (calibrated against the
same root growth data) and u2 are taken directly from the previous sections and thus
not calibrated for the `updated’ version of the model. We fully agree that it would be
necessary to repeat these experiments for different datasets, in order to get more
confidence about the parameter values. 

This will be clarified in the MS.

2. It is also not clear in which soil depth how much irrigation was applied when, and
whether the vertical soil moisture differences were induced by differential irrigation or root
water uptake. 

The authors will make the levels of irrigation visible in figure 2. The irrigation level was
increased in steps (but normally remained constant in the order of days). We will indicate
the days at which the irrigation level was adjusted in figure 2. At each moment only one



level is irrigated; so the flow rate at the applied level equals the total flow rate which is
indicated in figure 2A. We noticed that the dotted lines in the first panels in figure 2 C
were missing by omission, this will be corrected in the manuscript. During the first 14days
water was supplied at 0cm, on day 15 the level was adjusted to 10 cm depth (the roots
already appeared around the 10 cm line around day 8, but until the 17th there was no
significant growth in the 10cm-20cm interval. We will make the sequence of steps, and
the implication for causality, better visible in the MS.   

3. The reviewer is a bit confused in how far the vertical soil moisture distribution was
controlled and if it really triggered differential root growth. More information about the
experiment strategy would be helpful. 

The vertical soil moisture differences were induced by a combination of differential
irrigation and differential water uptake. The irrigation supply, controlled at (relatively
constant) low rates during the experiment, is the truly independent system driver
(however not constant). The irrigation depth was generally adjusted only after the rooting
depth seemed to stabilize (so the soil moisture was the first factor that changed, followed
by active root growth). The spatial correlation between the water content and the root
density growth rates (figure 2) suggests a causal relationship. By adding more information
about the sequence of events, we will be able to clarify this.   

4.The reviewer proposes to consolidate the methods and results in two separate sections
as per standard convention, and include sufficient details about the experimental and
modeling methods to enable reproduction of the experiment and analysis. 

The authors agree with the reviewer that sufficient details should be given to enable
reproduction. The review process helped the authors to identify the missing information in
the paper, which we will add to the MS. The authors are able to provide sufficient details
to enable reproduction of the experiment and analysis. However, the authors think that
sufficient clarity can be given without changing the structure of the paper. 

5. The authors promised to publish the data for producing the plots and results in the
future, and provided links for the referees, but unfortunately, the links did not work for
the reviewer,, so he was not able to assess if the promised material will be indeed
adequate to enable reproducibility of results. 

The authors are very sorry that the data has not been visible before. We will have an
active DOI soon, but the data is now `already' accessible via the following link:
https://figshare.com/s/f206405c95ebfbbf9bf7 

6.  The reviewer notes that some of the equations provided are incorrect, but that he
cannot tell if they were correct in the analysis. 

The authors revised the equations in the code, and were delighted to find that the
indicated errors were omissions in the text (not in the code). However, the remarks led us
to discover another omission in the code;  the `effective saturation van Genuchten’ 
(equation 2) was used instead of `soil wetness’ in equation 6 and 7. This has been
corrected and the results were analyzed. Fortunately, the resulting differences in the
graphs are small and do not affect the main results and conclusions of the paper. All the
figures and calibration values that are affected (figure 5,6,8) will be adjusted in the
manuscript. 
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