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Response: We thank the reviewer for their time to provide critical feedback on
our manuscript. We addressed each of their comments, which are all listed
below, in responses that are shown in bold font.

The manuscript titled “Mechanisms of consistently disconnected soil water pools
over (pore) space and time” describes a study that uses the stable isotopes of
hydrogen and oxygen in soil water, precipitation, local streams, and groundwater
to identify apparently separate soil water pools and assess specific processes that
result in bypass flow in soils. This study adds to the increasing amount of evidence
that confirms the occurrence of the partitioning of soil water between tightly bound
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immobile water and mobile water that moves downward to discharge in streams and
recharge groundwater, as suggested by the two water worlds hypothesis. In addition,
this study puts effort into assessing the mechanisms that result in this partitioning.
Overall, this paper is very well written. It addresses a very relevant scientific question
that has implications for determining the proper way to interpret stable isotope data in
ecohydrology and for better understanding the local water balance in different areas.
The scientific methods and assumptions are valid and sound, and the conclusions,
which are supported by the results, add significantly to our understanding of ecohy-
drology.

Response: We are glad to hear that the reviewer believes that our work con-
tributes to a better understanding of ecohydrological processes.

The only significant modification to the paper that | would suggest is the addition of a
figure that shows:

1) The global, regional, and local location of the study area

2) Soil and water sample locations

Response: In the revised manuscript, we will add a figure that shows the loca-
tion of the Can Vila research catchment in Spain, the study site, where the soil
water sampling, piezometer sampling and rainfall sampling were done within
the catchment, and the outlet, where stream water isotopes and discharge were
measured.

The figure will look similar to the preliminary Figure 1.

Other minor suggested edits include:

1) Abstract — The second sentence is awkward and should be revised. The third sen-
tence appears to describe an observation from the study before the study objectives
and other details are defined. This sentence (and one or two additional sentences)
should describe observations of other researchers to define the problem that this study
addresses.

Response: We will rephrase the second sentence and we actually intended
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to refer to earlier studies in the third sentence. We will revise this part of the
abstract to be clear about that. The revised part will read as follows:

“However, how much subsurface mixing of water occurs, how much of the water
is available for plants or otherwise percolating to streams and the groundwater
is not yet understood. Some studies found based on stable isotope (2H and 180)
data that water infiltrating into soils can bypass older pore water. Though, the
mechanisms leading to a separation between water routed to the streams and
water held tightly in smaller pores are yet unclear. Here, we address the current
limitations of the understanding in subsurface mixing and its consequences for
the application of stable isotopes in ecohydrological studies. We present an
extensive data set...”

2) Page 1, line 28 — Change the word “since” to “for.”
Response: Will be changed as suggested.

3) Page 1, line 30 — Change the word “unraveled” to “of interest” or something similar.
Response: Will be changed as suggested.

4) Page 3, line 2 — Add a citation for a reference that describes suction lysimeters or
include more details about them.
Response: We will provide a reference for the suction lysimeter.

5) Page 3, line 3 — Include a citation of the cryogenic extraction procedure.
Response: We will add a reference to (Martin-Gomez et al., 2015), where more
details on the extraction can be found from the laboratory that conducted the
extraction and isotope analysis.
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6) Page 12, line 17 — change wording to “...mechanisms by which...”
Response: Will be changed as suggested.

Other comments: The figures are quite complex, and it takes time to fully understand
them, but they do show a lot of valid information. The authors state that tightly bound
water is composed of relatively old water. | am wondering if they could suggest an
actual age or range of ages for this tightly bound water (months, years, decades??).
Response: On Page 9, line 5 — 10, we briefly discuss the difficulty to assess
how much the mobile and tightly bound water are in exchange with regard
to their isotopic composition and we argue that numerical models would be
a way to test different hypotheses of inter-pore mixing. We are currently not
aware of a isotope enabled soil hydraulic model that could account for both
a dual-permeabilty representation and a variable lower boundary condition,
that accounts for temporarily pressure heads that reach the soil surface (as
observed in the piezometer). However, we know that we are limited in our
interpretation of stable isotope data to a few years due to the annual cycle of
the rainfall isotope signal. Thus, if the tightly bound water older than two years,
there would be now way in detecting that with the current data set. We are
planning to add on page 9 the following to the discussion to pick up the idea of
Reviewer 1 and a potential solution to this question:

“Thus, based on our field data, we can currently not assess the actual age
(months or years?) of the tightly bound water, but experimental approaches with
deuterated (enriched in 2H) water could help assessing how much of exchange
between the mobile and tightly bound water can occur (Evaristo et al., 2019).”
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Fig. 1. Planned figure to be added during the revision showing the study site within the Can
Vila research catchment.
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