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OVERVIEW COMMENTS

Comment by Referee #2

The work addresses a remarkably interesting topic. The characterization of hydraulic
hysteresis in situ and the role of such dynamics on slope stability can provide useful
information for landslide practitioners. In this regard, the work represents a valuable
contribution to research on such topics. According to my view, it could be suitable for
publication after minor revisions are implemented.

 

 Reply by Authors

Dear Referee #2,

many thanks for your comment. We really appreciated your positive assessment. We
sincerely hope that the paper, which highlights the crucial role of field monitoring to
understand the slope response to weather forcing, can provide useful information to
landslide experts.

The replies to the specific comments are reported in the follow.

 

 LINE-BY-LINE COMMENTARY 

R1 - ABSTRACT: In my view, the Abstract should be reviewed. First the main
Target could be introduced, after the collected data to investigate the issue could
be presented. In this regard, they should be differentiated: volumetric water
content and suctions are used to investigate the soil hysteretic behaviour while
the other ones provide the boundary conditions regulate the exchanges among
soil, vegetation, and atmosphere. Furthermore, temperature data could be cited
also if not directly managed by the Authors. 

A1 – The abstract will be modified following the provided suggestions.



 

R2 - In my view, the significant detail about the role of imbibition/drying rate
deserves more attention in the initial description. In this regard, it should be
presented in advance with few sentences about all the mechanisms regulating
the hysteretic process (air entrapment, ink effect). Rows 46-51 could be
anticipated.

A2 – As suggested, rows 46-51 will be anticipated in order to present in advance the
hysteretic mechanism.

 

R3 - Figure 2: please introduce T and TDR in the caption of Figure 2.

A3 – We will explain “T” and “TDR” in the caption.

 

R4 - L52: the investigation of soil hysteretic behaviour is usually carried out by
using laboratory tests. Which are the main benefits associated to the use of field
data (also accounting for the higher difficulties in retrieving and post-processing
data)?

A4 – The laboratory tests are, of course, of prominent importance because they allow to
precisely define the soil response to imposed well known boundary conditions. Field data
however may help, since they can highlight different and sometimes unexpected factors
which also affect the hydrologic response of natural slopes and that can be recognized and
understood only by in-situ monitoring.

 

R5 - L57-58: temperature data are also available.

A5 – We will provide such change in the text.

 

R6 - Figure 4: which are the reference time spans over which the average values
are computed? How long is the interval? If possible, a measure related to the
“spread” could provide information about interannual variability.

A6 - The monthly mean temperature data used for the estimation of PET are calculated
with the 1979-1998 monthly temperature data from the meteorological station of
Montesarchio, managed by the National Hydrologic Service, which was located some 4 km
from the test site, approximately at the same elevation (560 m). The minimum and
maximum mean monthly temperatures are for all months within ±2.3°, corresponding to
maximum variations of few mm per month of the estimated PET. These small variations,
which typically compensate throughout single years, do not significantly affect the slow
water exchanges due to effective evapotranspiration. Rainfall data used for the calculation
of the mean monthly rainfall are from the rain gauge of Cervinara, belonging to the
meteorological alert network managed by the “Functional Centre for forecast, prevention
and monitoring of risks and alerting for civil protection” of Campania Civil Protection
Agency. Rainfall variability is obviously higher, compared to temperature, but the aim of
Figure 4 is to give information about the local climate, and we think that inserting
minimum and maximum monthly values would make the graph less readable without



giving clear information to the reader (monthly precipitation deviations from the mean
also usually compensate throughout the year).

Given the point raised by Reviewer #2, we will add some information about interannual
variability of meteorological variables in the text of the revised manuscript.

 

R7 - L119: please provide brief insights about the choice of such period. For
example, a comparison between temperature, rainfall heights, PET of the
selected period and the average trends could be useful to retrieve its
peculiarities joining the content of Figure 2 and 6.

A7 – Such period has been chosen because of the abundance of available data about both
suction and moisture content. We will provide a short insight to help the comparison
between the average (Figure 4) and specific (Figure 6) weather data.

 

R8 - Figure 5: please report the paper(s) where the meaning of the different
acronyms used in the legenda can be retrieved. If relevant for such investigation,
please report also in the Manuscript.

A8 – The used acronyms are those reported in the provided repository dataset. We will
clarify that in the caption.

 

R9 - Table 2: please replace “q” with “theta”; for theta, please use the same
symbol.

A9 – Thanks for your advice. It’s likely that the format has been accidentally changed. Of
course, we will provide the requested correction.

 

R10 - L157: please mention that, as the station is not located on the slope and
probably at different altitude, some discrepancies can arise. If possible, include
the position of temperature sensor in Figure 3 or provide some details about the
location.

A10 – We will provide such consideration in the text, adding further details.

 

R11 - L191: please provide more details about iso safety factors permitting a
clearer understanding about their meaning (e.g. anticipating lines 301-312).

A11 – We will insert a “Data and methods” section between current Section 2 (“Monitoring
site”) and Section 3 (“Results of field monitoring”) in order to help the understanding of
the contents of lines 301-312.

  

R12 - L196: please consider that, probably, in the final part of the period, the
atmospheric demand could be not fulfilled by soil water.



A12 – We agree. Indeed, we did not mean that actual evapotranspiration is in any case
able to totally accommodate PET, but just that during the period of flourishing vegetation
it may approach this limit. We will modify the sentence and add the suggested
considerations.

 

R13 - L196: please introduce further details about how main drying curve has
been identified.

A13 – As reported in section 3.2, the man drying curves at the two depths have been
identified by assuming that they coincide with the final parts of the scanning paths (see
line 33) individuated in the retention plane by fitting with the Equation (1), proposed by
van Genuchten (1980), the experimental points monitored during the driest time windows
(red curves in Figure 8a and 8b). We assumed the same saturated and residual volumetric
water contents (θs = 0.75; θr = 0) already assigned to the main wetting curve
(determined by lab tests shown in Figure 2) and m = (n-1)/n, thus identifying only the
parameters α and n. The proposed curves, even though reliable, can be just
“hypothesized” (as defined in Figure 8), because we have of course no information about
the actual in-situ primary drying stage.

We will add this information in the text.

 

R14 - L261: please provide, if possible, an attempt value for field capacity
suction for your soil.

A14 – As reported in line 188, the field capacity of investigated soil is about 0.25 m3/m3.
We will remind such value in line 261 too.

 

R15 - L268: probably, internal hysteresis within the scanning curves could be not
relevant (the same insight can be retrieved from other Research papers).

A15 – The internal hysteresis is not particularly relevant according to our field data too.
However, some little differences between the drying and the wetting scanning paths have
been recognized at both depths when the highest measured water content is attained
(next to the main wetting curve). In particular:

at the depth z = 0.60 m, curve FG is above curve EF (Fig. 10a)
at the depth z = 1.00 m, curve HM is above curve EH (Fig. 10b)

We will remark such observations in the text.

 

R16 - L314-317 If possible, I suggest also including the trends in terms of safety
factors in Figure 7 and 9 (Figure 11 and 12 are then anticipated).

A16 – As suggested, we will eliminate Figure 11 and 12, inserting the corresponding
safety factor trends in Figure 7 and 9.
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