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Short Comments

| enjoyed reading the paper by Gao et al. and | believe that the coupling of simple
rainfall-runoff (as Soil Conservation Service - Curve Number, SCS-CN) and erosion
(as Universal Soil Loss Equation, USLE) models is a good approach for the estimation
of event soil loss. In fact, potentially, it can provide a simple tool to be applied in
different regions and climates. Moreover, | fully agree with the authors that the soil
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moisture conditions prior the rainfall events play a significant role for the estimation of
runoff and, hence, erosion.

It is just for this reason for which | decide to post this (very) short comment that mainly
deals with the hydrological part (SCS-CN method) of the paper. The method used by
the authors to incorporate the Antecedent Moisture Conditions (AMCs) in the SCS-CN
method is not clear. Basically, the antecedent 5-day rainfall, Ps, is used as indicator
of the antecedent soil moisture conditions but (if | well understood) it is employed both
for M estimation (equation (9)) and for modulating the C'N; and C' Ny values (equa-
tions (16) and (17)). So, AMCs are updated continuously through equation (9) and
with sudden jumps through equations (16) and (17).This procedure seems to me quite
confusing. Moreover, by reading the paper results it can’t be understood which is the
effect of different AMCs for the rainfall-runoff events analyzed. For instance, how do
the AMCs vary from event to event? Is this variability significant for runoff estimation?
This is one of the main aspects of the paper but it is only marginally considered in the
description of the results.

Additionally, there are several studies that attempted to incorporate actual soil moisture
observation for the direct estimation of the Soil Potential Maximum Retention parame-
ter, S, in the classical formulation of the SCS-CN method by assuming a simple linear
relation (Brocca et al., 2009a) that is more clear of the approach used in the paper.
In particular, the use of in situ (and modelled) soil moisture observations have been
compared with the other indices based on antecedent rainfall, initial discharge and
groundwater table for the estimation of S (Brocca et al., 2009a; Tramblay et al., 2010,
Tramblay et al., 2011; Coustau et al., 2012). Additionally, satellite-derived soil moisture
observations have been also employed for this purpose (Brocca et al., 2009b; 2011b;
Beck et al., 2010). In all these studies the common aspect is that actual soil moisture
observations (by in situ and remote sensing measurements) are the best indicators of
the catchment wetness conditions providing a significant improvement for runoff esti-
mation through the SCS-CN method. Based on that, the linear relation has been also
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incorporated in a continuous rainfall-runoff model (Brocca et al., 2010; 2011a) to obtain
a low parameterized but reliable modelling tool aimed at flood simulation.

| believe the authors could try to test this simple approach in their study thus obtaining,
in my opinion, more robust and easy to understand findings.
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