Comments on paper  “The probabilistic hydrological model MARCS (MARkov ChainSystem): the theoretical basis for the core version 0.2”
 by Elena Shevnina  and Andrey Silaev.
1) 60. «A linear “black-box” model with stochastic components (or “linear stochastic filter”) is suggested as a catchment-scale hydrological model (Kovalenko, 1993)»  
Comment. The leadership in the development of a linear model of the river basin with a stochastic input process belongs to Dr. Vit Klemeš (Phisically based stochastic hydrologic analysis// Adv. in Hydroscience,  1978, v.11, pp. 285-386). V. Klemeš proposed a physically based  model of the long-term river runoff variations (see also “2.5.Using the model of the linear reservoir for modeling of the river runoff  long-term variations” ,  pp.58-63 in  “Dynamic-stochastic models of the long-term fluctuations in the non-terminal lakes”, Moscow, Nauka”, 1985, 103 p., in Russian,  and “Dynamic–Stochastic Modeling of Long-Term Variations in River Runoff” // Water Resources, 2006, Vol. 33, No. 5, pp. 483–493, in English, both by A.Frolov) 
2). The paper by E.Shevnina and A.Silayev is based on the use of equation (here and below, the numbering of the formulas given under Shevnina and Silaeva),
, 		(4)
where,   и   – mathematical expectations of processes   and  , and  - deviations from   and  ,  and  are considered as  Gaussian white noise with zero mathematical expectations and intensity coefficients   и  , respectively. It is also assumed that the noises  and  are mutually correlated, with the intensity coefficient.
According to (Kovalenko, 1993, p. 102), , where k – runoff coefficient,  is the "relaxation time" of the runoff,, where  – precipitation on the catchment. . Following (Kovalenko, 1993), E. Shevnina and A. Silayev are considering (4) as a model of long-term fluctuations of the river  runoff. 
.
It seems that this opinion is erroneous.
	Equation (4 is not a model which  is   adequately reproducing the basic stochastic properties of the river runoff  fluctuations. In particular, the "model" (4) gives for rivers with the same runoff coefficient k and the relaxation time τ, in any cases, the same autocorrelation coefficient of the runoff ,  r = exp(-1/kτ).Of course, it is incorrect in general.
For example, for the Sukhona-river and Vychegda-river,  runoff coefficients practically coincide, k = 0.56 and k = 057, respectively. The relaxation time is assumed to be in accordance with the recommendations of E. Shevnina ,  equal to 1 year. In fact, the coefficients of autocorrelation of these rivers differ by almost in two 2 times: r = 0.26 and r = 0.50, respectively (data on D.Ya.Ratkovich, 1970, Tr. GGI, in. 180).

It is also easy to prove that the application of the "model" (4) to the any river runoff  fluctuations leads to an absurd conclusion about the existence of two relaxation times simultaneously (the relaxation time is defined as the time of reduction of the runoff from the initial unit deviation from the equilibrium value in  e times, where e is the basis natural logarithms).
	3). It is impossible to agree with the formulas (10), 

   (10)

used to find the moments of probability distribution. For example, formula (10) leads to absurd results. Consider the particular case of equation (4), when , i.e. when the noises   и  are uncorrelated. Then 
					,							
where   – mathematical expectation of river runoff. When   ,  the mathematical expectation of the river runoff   tends to infinity. Under sufficiently large  ,  the mathematical expectation of the river runoff becomes even negative. In  both cases, these results are absurdly. 
	In case ,   and ),
.
Thus, according to (10), depending on the intensity coefficients   and , the mathematical expectation of river runoff   may be anything from a finite value to an infinite value, zero and even negative, regardless of the amount of precipitation. If in this particular case the method yields absurd results, then the whole construction is rejected (if in the particular case the theory is not satisfied, then, consequently, the whole theory is incorrect).
4). (70) “Moreover, the previous publications in Russian contain many typewriting mistakes in formulas (Kovalenko et al., 2014; Kovalenko et al., 2006), and it makes understanding troublesome even for native Russians”.
Comment. The matter is not with typos, allegedly hampering the understanding of V.Kovalenko's model. The point is in the "model" itself, since it has a pathological (unremovable) feature due to the incorrect use of the runoff coefficient k. Before attempting to use the "model" of V. Kovalenko for prediction calculations, it should be shown that it adequately reproduces the basic statistical characteristics of the river runoff. Also formulas (10) - (11) and others should be thoroughly tested for their validity and application areas.
	5). In eqv. (9), the limits of integration are incorrectly indicated.

The remarks can be easily continued, but, in our opinion, the mention above is sufficient for the conclusion: the results presented in the paper under review can not be considered scientifically justified.
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