
Reply Referee #2 

The paper deals with the assessment of water balance components (i.e.  water yield, evapotranspiration, 

groundwater recharge, etc.) and relative deficit in case of climatic anomalies related to seasonality in a 

Mediterranean basin. This is done by parameterizing a rainfall generator model according to two different 

schematic representation of seasonality (called “static” and “dynamic”), and using synthetic rainfall series 

as input to the SWAT hydrological model. While  shifts  and  changes  in  seasonal  patterns  have  been  

addressed  by  many  researchers as key factors in analyzing the hydrological impact of climatic 

fluctuations, the consequent issue of how these phenomena may impact the regulation of artificial 

reservoirs, designed for annual or multiyear storage purpose, deserves attention.  

GENERAL REPLY: We thank this reviewer for the comments and suggestions. In the following sections 

we have tried to provide a few preliminary replies to clarify her/his major concerns.  

The paper is in general well sounded and relevant although it could be improved in my opinion, 

accounting for the following suggestions. The paper is compound by two main issues: 

1. the first one is referred to the analysis of the climatic forcing and the parameterization of the rainfall 

model; the second one is related to the use of SWAT model to obtain different components of water 

balance. A stronger emphasis is given to the first one, which is also performed by comparing different 

methods, while the second one is much less discussed. Also, the overall paper goal could be better 

assessed and the methodology more detailed in the introduction. To make an example, the sentence 

“The goal of the study is to characterize the rainfall seasonality and its anomalies by using two 

approaches.”   (line 81) is in my opinion somehow misleading with respect to the overall paper 

objectives and developments. 

REPLY-1: We agree with this concern that was partly raised by Reviewer#1. In the introduction we 

will try to give more emphasis to the sensitivity analysis of watershed hydrological response to rainfall 

seasonality. As stated in the reply to Reviewer#1, the take-home message is that one should account 

for rainfall seasonality because it might potentially undermine the hypothesis of steady-state condition 

in Budyko’s approach. 

 

2. Dealing with issue #1, i.e. seasonality assessment, in the introduction the PCI and SI methods are 

indicated as most popular approaches. Nevertheless, the authors do not use them but rather prefer an 

SPI based analysis and the procedure proposed by Feng et al (2013).  A better acknowledgement could 

be provided about the reasons of such choices, and the comparisons between the performances of 

different methods. 

REPLY-2: Basically, our introduction just list some seasonality indexes, which indicate qualitatively 

the degree of rainfall seasonality in a given precipitation time-series. To assess rainfall seasonality in a 

quantitative way, among the various existing techniques, the SPI index and Feng’s et al. approach 

appeared to be solid techniques to classify wet and dry months as well as to retrieve precious 

information on the statistical distribution of daily rainfall values.  

 

3. At line 184 the authors state that they “assumed that the duration of the wet season follows a normal 

distribution...”.  While I do not doubt that such hypothesis may be a feasible one, I would expect some 

kind of validation or testing of it through observed data. 

REPLY-3: We strongly agree with this comment. Accordingly, we will do the Lilliefors test for 

normality (in MATLAB environment) and re-write the sentence. Thanks for pointing this out. 

 

4. The stochastic Poisson point process with exponential distribution of pulses that is finally used for 

rainfall generations, I believe could be referenced to classical papers like Rodriguez-Iturbe, I. et al 

(Journal of Geophysical Research, 1987) and /or Eagleson (WRR, 1972),  may be also of interest a 

more recent application by Veneziano and Iacobellis (WRR, 2002) on Italian datasets, among many 

others. The use of seasonal parameterization on a stochastic rainfall generator is also a matter of 

interest. 



REPLY-4: We agree and added the three mentioned citations accordingly. 

Rodríguez-Iturbe, I., B. Febres de Power, J.B. Valdés. 1987. Rectangular pulses point process models 

for rainfall: Analysis of empirical data. Journal of Geophysical Research, 

https://doi.org/10.1029/JD092iD08p09645. 

Veneziano, D., V. Iacobellis. 2002. Multiscaling pulse representation of temporal rainfall. Water 

Resources Research, 38, 1138, 10.1029/2001WR000522 

Eagleson, P. S. 1972. Dynamics of flood frequency. Water Resour. Res.,8, 878–898. 

 

5. I believe that also conclusions should be reinforced. First by better depicting which practical use the 

methodology could be exploited for and, second, by deepening the discussion about the 

characterization of rainfall seasonality and its anomalies, according to different approaches, which was 

mentioned as a goal of the study.  

REPLY-5: The target of our study was to evaluate the sensitivity of water balance components to 

rainfall seasonality. This study highlights the importance of accounting for rainfall seasonality in 

certain regions and under certain conditions, especially if one is interested in building scenario-based 

projections by using reliable (calibrated/validated) numerical models. We presented results of output 

fluxes within a probabilistic framework in order to quantify expected and exceptional rainfall seasons 

in a quantitative reliable procedure. We will give particular attention to this reviewer’s suggestion to 

improve the revised version. 

 


