We would like to acknowledge the valuable work mdme Witold Strupczewsky and a second
anonymous reviewer with their constructive commemisllowing the reviewers’ suggestions we
revised the manuscript as described in the follgveinswers.

Response to Reviewer 1, Witold Strupczewsky
Specific comments

RC1: Prior to a reading the paper, | consideredsksvness of annual maximum rainfall distribution
as the dominated factor for the AM peak flow skesmealue. Then | have learned from the TCIF
analysis that the runoff mechanism can increasediméall intensity skewness even more than three
times (see Table 9 as example). The fact of areas& does not surprised me as being in agreement
with various concepts of causes of inverse-powstridution in nature (e.g. Strupczewski et al., @01

but its high rate is amazing. Is it realistic, ®itithe feature of TCIF distribution only? It lsetnovelty
being in the contrary to McCuen and Smith (2008ylifags (recalled in Introduction p.5562, line 28
till p.5563, line 3).

AC.1: | am sure we don’t say anything new if wealethe Matalas so called “condition of separation”
(i.e. high dispersion of coefficients of skewnassinnual maximum floods, Matalas, 1975). The same
condition is not frequently observed in rainfall. hilé such observation has triggered a lot of
hydrological research and mainly the studies onrélggonal analysis of floods, we have found that,
apart from simple sample variability, still therg space in the hydrological literature for trying a
physical motivation for it and this is what the Fdhodel tries to provide exploiting the specifiotty
different mechanisms of runoff generation.

On the other hand the results of the applicatiothefTCIF model to real cases (lacobellis at &11,19
shows that the ratio between skewness coefficiefilbods and rainfall can be characterized by high
values as we can observe looking at the followiggre in which the €of floods versus the {bf
rainfalls of the for 33 river basins located in 8win Italy is reported:
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Flood skewness

On the other hand, such kind of situation coulddbated to particular values of the solil properthest
could even be not easy to observe in nature bu¢ weduded in the sensitivity analysis in order to
provide a complete picture of possible Cs values.

Regarding the McCuen and Smith (2008), as explaingtle introduction, they found that the flood
skew estimation mainly depends from rainfall skewd avatershed storage and that the flood skew
decreases from the rainfall skew as storage inesgaas shown in the tables 5-9, we found that the
flood skewness increases for low values of stocageacity and decreases for high values of storage
capacity: this last behavior is in accordance with findings of McCuen and Smith (2008); we
presented a sensitivity analysis performed assumamgall as exponential distributed; the differenc
respect to the findings of McCuen and Smith (20@8psists in the fact that in our case the rasyilti
flood skew is always higher than that of rainfafidait reaches its maximum values when the
probability of observing two different runoff compents is high. Nevertheless such issue is stlieto
considered an open field of investigation.

By the light of such considerations we reinforce plaper introduction and conclusions.

RC.2: A great number of variables and parameteastesed all over the paper discourages from
studying it. The list of all variables, parametansl acronyms would be very helpful.

AC.2: We accepted this suggestion, in the new oersif the paper we introduce a list of model
parameters.



RC.3: Describing the properties of a pdf by meahsioments and moment ratios one usually starts
from the mean then variance and coefficient ofatayn and so on. What about to start from lower
order moments of TCIF? In fact, the IF (but not FCinodels’ relationship between the coefficient of
variation (Cv) of the annual flood series was scibje lacobellis et al. (2002) paper.

AC. 3: In the proposed paper, we start from thdyarsof the skewness rather than the average for
two main different reasons:

1) we believe that the behavior of the mean and thefficeent of variation of the TCIF
distribution is strongly influenced by the ordinacgmponent, thus, both aspects have been
addressed in previous articles (with referencéné&lE model lacobellis et al., 2002 and Gioia
et al., 2005) but may be investigated in futureksaxith specific reference to the TCIF model;

2) in the hierarchical approach for regionalizatiomo(éntino et al., 1987) , the procedure for
parameters estimation, starts from the evaluatiagheohigher order moments, so it make sense
to investigate first the spatial variability of #eeparameters that in the actual procedures are
often keep constant because of their high samplabibty.

By the light of such considerations we reinforce paper introduction.

RC.4: p.5564, lines 3-4. Please explain why in Ganalmstribution the§ is named the scale parameter
but not “the shape parameter” and the and ay the position parameters instead of “the scale
parameter”. Compare p.5569 I. 13.”.

AC.4: In several research papers (e.g. Rossi atldnvV1992), mainly based on the flood index
method, it is possible to find reference to pararsetiepending on the mean as “location parameters”,
on the coefficient of variation as “scale paranmg&temd on the coefficient of skewness as “shape
parameters”. Nevertheless, in order to avoid amyfusion in the reader, in the new version of the
paper we eliminate from the revised paper any ohseferences and refer ta parameters strictly
correlated to the coefficient of variatioand parameters dependent from the mean value tiateECyV

is fixed, as from the parameter equations”.

RC.5: The sign of multiplication but not the adaiitishould be between the two CDFs of L and H-type
floods’ driving mechanisms. Eqg. (4) can be foundthe quoted paper lacobellis et al. (2011) as
Eq.(A17) and has been copied in erroneous forme ez sensitivity analysis of the pdf (5) is made
modeling rainfall intensity by Exponential distrian which is the limiting case among other
distributions of Weibull distribution. Replacing etever necessary Weibull by Exponential
distribution greatly simplifies the notation makitige algebra more digestive. Also the classifigatio
into two categories of flood’s driving mechanismirequent and rare response) can mislead a reader,
who could identify frequent as low and rare as pghk flood flow.



AC.5: Equation 4 was written erroneously, we cdrtbis equation in the revised paper. Moreover we
accepted the suggestion to replace wherever negas&abull by Exponential distribution to simplify
the notation; in the revised paper we move the @opusa4 and 5 after the equation 8, simplifyingnthe
and introducing k=1.

RC.6: p.5565, line 14 and p. 5568 line 10. Thefdssuming the rainfall intensity Gumbel distribdte

k = ... " The rainfall intensity is consideredeWull distributed (p. 5564, line 2) with the shape
parameter k. So k = gives the Exponential distrdrubut not Gumbel. In fact, one can get Gumbel
distribution for annual maximum rainfall intensltgsed on the (Poisson/Exp) POT model.

AC.6: We correct the sentence (p. 5564, line 2wbi§ing: ” In compound Poisson processes, the
common observation of annual maximum series Gurdisélibuted, corresponds to exponential

distribution of the base process. In this hypoth&g may assume k%Imoreover at page 5568 — line

10, the word Gumbel has been replaced by the workponential'.

RC.7: p. 5571, lines 1-6 There is “The growth cutle@ends on scale factor”. The growth curve Kx
(Eq.16) is for the dimensionless rescaled datarefbee its parameters are dimensionless as wgll, e.

the moment ratios,Cs,. . . . . There is “The coefficient of variatiohsuch distributions, controlling
the scale factor,. . . “. The coefficient of vaigatis dimensionless therefore it can not contnel $cale
factor.

AC. 7: Again, like in AC4, in the flood index metthothe growth factor has mean = 1. Hence the
coefficient of variation only depends on the vacamnd thus controls the scale factor. Anyway, even
in this case, in the revised paper, we avoid amfusion by eliminating such kind of reference te th
scale factor.

RC. 8: p.5571. In accordance with the title of plager, one expects a demonstration of dependence of
the skewness coefficient of TCIF distribution oe 8oil parameters. It is done by Tables 5-9 while a
large majority of results is reported in the forfrgoowth curve probability plots (Figs 1-13) andlea

of them is characterized by the same mean annuabewuof flood events,. Authors claim that the
coefficient of variation of TCIF distribution mawldepends on the mean annual number of flood
eventsAq. If so the probability plot for a fixed value @f; would allow the (indirect, i.e. visual)
identification of skewness of TCIF distribution. &\ value is not given in Figures but it can be
computed from Eg. (4) putting the mean annual nurobeainfall events\, =21. It is not convenient

for a reader, if accepted it calls for explanatiémyhow the plots (Figs 1-13) allows to assess the
TCIF's sensitivity of upper quantile values to 8wl parameters which is the main interest of FFA.



1. What is a reason to use the plots instead dégalbhich seems to be more compact and gives the
values of the skewness coeffici€y ...

2. It is worth to show that the statement “the Gorint of variation of POT and in particular TCEV
distributions depends mainly on the mean annualbeurof flood events\q “ (p.5571, lines 3-8) is
acceptable for TCIF and in general for TCEV. Itye#&s show that it is holds for TCEV if the
magnitude distributions of the both variables aentical in terms of a function and parameter v&alue
and the threshold is a small value, e.g. for (PGREmModel:

T

V& [(nkg +C) + (5/F)]

Cy

where S is the Exp distribution parameter ands the threshold value while C is the Euler
constant.

AC.8: Following the reviewer’'s suggestion we hagduced the number of figures and provided the
following explanation for the display of those thetmain.

1. The plots are introduced in the paper to bstterv the effect of the soil parameters on the sksan
coefficient and, in general, on the FFA behaviarparticular the figs 1-5 are useful for showing th
influence of the soil parameters concurrently ona@d Cv of the annual maximum flood peaks; in
order to account separately for Cs and Cv, the satfseshown in Figs. 1-5 are reported in Figs. 6—10
assigning for each subplot the valuegdi strongly correlated to Cv; observing the Figs. ®B-ehe
could notice that the minimum skewness is providgd higher value of. and the largest scatter is
provided with a low value afp and a highry . The Fig. 11 groups all the TCIF cdfs having saene
values ofr_ andry in order to provide a complete overview of theeef§ due to the parametelgA,
W14 and ¢/ a; in fact in the subplots Blandb, characterized by the highest scatter in the shape
factor, the cdfs with different scale factor shownarked overlap and in the subplots 11c and d, with
lowest scatter in shape factor, the differencééndcale factor dominates the cdfs behaviour.

In order to provide the reader with a clear evideotsuch behavior and at the same time reducig th
number of figures, we eliminated figures: 2, 3,14b and 13. (Figure numbering as in the original
manuscript version)

2. before the reviewer's comment we were confidleat strong relationship holds betweggnand the
Coefficient of Variation based on the same consitlens he makes. After his comment we have
numerically investigated the relationship betwegnand the Coefficient of Variation and we found
that the coefficient of variation of the TCIF dibtition depends mainly on the mean annual nhumber of
flood events\q. Such results were mentioned but not includetiérévised paper.



RC.9: p. 5574-5576. Conclusions. It would be coremnfor a reader if every conclusion is referred
to respective Tables or Figures.

AC.9: Done.

Technical corrections

RC.1: 5570, line 6. “varies "instead of “aries’ .

AC.1: Done.

RC.2: Tables 5-10. Incomplete titles “standard kdveness” does not make any sense. By the way,
although the origin of the SD values of skewnesgldyed in Tables 5 to 10 is explained (page 5572
lines 4 to 7), still reading such small values @paration from the text can make illusion (Figs 3-1
that thanks to TCIF the skewness of AM distributi®itotally under control.

AC.2: Done.

Response to Reviewer 2
Specific Comments:

RC.1: The title of the paper should be changeddicate the main parameters investigated and that
the analysis is based on the TCIF model, holdihthalassumptions and hypotheses. | suggest that th
title of the paper should be changed to: “Influentesoil infiltration and soil storage capacity tire
skewness coefficient of the annual maximum flooakseusing the TCIF model”.

AC.1: Following the reviewer's comment the revigeagper is entitled: “Influence of soil properties on
the skewness of the annual maximum flood peakgwstheoretically derived distribution”

RC.2: The authors should spell out the acronym TRbdel at least once in the beginning of the
paper. This will help the reader of the paper.

AC.2: Done



RC.3: The derived CDF (Eqg. 4) should be the proddfiche two CDFs of L- and H-type events and
not the addition of those. Please correct.

AC.3: As indicated in the response to RevieweAT:5, we have corrected the equation 4.

RC.4: The authors, correctly, present the TCIF rhddewever, there are too many symbols and it is
difficult for the reader to follow them. | suggestthe authors to put a list of all symbols (wikteit
explanation) used in the paper. For some of theretts no explanation at all in the paper,/gg.

AC.4: As reported in the response to Reviewer 1C-2A in the new version of the paper we have
introduced a list of all model parameters and sysjbo

RC.5: On page 5 line 14 and elsewhere later irp#per is written “Assuming the rainfall intensisy i
Gumbel distributed.....” But on page 4 line 24 isttem “The rainfall intensity is considered Weibull
distributed.....” Please correct.

AC.5: we have already revised the text as discusstite response to Reviewer 1 - AC.6;

RC.6: The authors use a very large number of tadtesfigures to present their results. However,
some of them are repetition of others. For exantpke information conveyed by Tables 5 to 9 is also
graphically shown in Figures 1 to 10 and the raspiesented on Table 10 are reproduced on Figure
12. | prefer the analytical information conveyed the tables. The authors may keep some of the
figures in the paper for specific cases (not a# tases presented on the tables) for illustration
purposes. However, Figures 11 and 12 and Table rélredundant and convey no additional
information.

AC.6: we have already discussed such point ingepanse to Reviewer 1 - AC.8;

RC.7: The authors use interchangeably the ternhgndiltration and permeability. They should useth
term soil infiltration.

AC.7: the terminology will be reviewed thoroughtythe text.



Minor Technical Comments

RC: 1. In many pages of the paper the specificrégwand tables should be denoted as Figures and
Tables. (e.g. page 6 line 28, it should be Tablesilead of table 1). 2. Page 7 line 2. It should be
written egs. 6 and 7 instead of eq.s. 6 and 7 3T&ble 1, the two casésg and i>¢ +Wj, should be

put on the headers of table columns. 4. On Tabl@stbe caption of the tables should be written as
“Mean and standard deviation of skewness coefficieh 5. Page 11 line 32. “...this figures...
should be corrected to “: : :these figures..” 6g€a2 line 1. “...this figures...” should be corrected
“...these figures..” 7. The reference Loukas, 2002ésl¢dwo times on the reference list.

AC: All these changes have been made.
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