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NONLINEAR DETERMINISTIC MODEL OF RUNOFF FORMATION 
BASED ON THE LAWS OF NATURE

The main purpose of the presented work is creation of a nonlinear deterministic model of river 
runoff formation ade uately re ectin  its basic properties  s such  they are considered cyclicity 
of river runoff and chaos  The model consists of e uations of heat and water balances as well as 
the dynamics of the river runoff  it is a system of nonlinear autonomous differential e uations  
Its solution is studied by methods of the nonlinear differential e uations theory  It is shown 
by investi ation of the stability and type of xed points of the initial system that chaotic solutions 
can occur in the system only if the system has unstable xed points  Such a system is presented 
in the article  lso parameters which values can si ni cantly affect the behavior of the solution 
are de ned The solution dependin  on the numerical values of the parameters is either oscillatory 
or chaotic  In the case of self oscillatory solutions model reveals the mechanism of formation 
of cycles in river runoff  andomness solutions con rmed by methods of deterministic chaos  
In particular the value of the dia nostic characteristics of deterministic chaos  the information 
dimension and Kolmo orov entropy talk about the impossibility of lon term forecastin  of river 
runoff  In the case of a self oscillatory solutions model reveals the mechanism of cycles formation 
in river runoff  andomness solutions con rmed by methods of deterministic chaos  In particular 
the value of the dia nostic characteristics of deterministic chaos  the information dimension 
and Kolmo orov entropii talk about the impossibility of lon term forecastin  of river runoff  

sin  such characteristic of deterministic chaos as the correlation dimension  it was shown that 
the solution is not stochastic  but has the property of chaotic oscillations  The main results of this 
work are the followin  The nonlinear model of river runoff is presented  which has the self
oscillations solution or chaotic oscillations  It is offered the techni ue of the preliminary study 
of the system of differential e uations for the possibility of occurrence of chaotic solutions  Control 
parameters  whose values de ne the behavior of the solutions  are selected

utonomous system of differential e uations  correlation and information dimensions  
xed points  deterministic chaos



14 ¹ 3’ 2017

05.23.00 Ñòðîèòåëüñòâî è àðõèòåêòóðà
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