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Rogue waves are sudden single surface waves 
with large heights (up to 30 m). Their 
suddenness and high amplitude pose serious 
danger to marine facilities. 
 
These waves represent local concentration 
of energy.  
 
The processes of concentration of energy 
and momentum are quantitatively estimated 
in the computer experiments in this talk. 
The capabilities of the numerical 
simulation of rogue waves make it possible 
“to look into” the processes responsible 
for their formation. 

















Now, we consider a typical experiment. 
 
In this experiment, the initial field of 
waves consisted of a train of 53 waves 
traveling in one direction.  



Energy concentration at the (thin line with 
triangles) initial time and (thick line) 
time of formation of the rogue wave.  





In summary, nonlinear processes of local 
concentration of the energy at the time of 
formation of extreme surface waves have 
been considered. Quantitative estimates of 
these processes have been obtained.  
 
Significant correlation between the 
amplitude criterion of the rogue wave and 
energy concentration has been demonstrated. 
This allows a new insight into the 
definition of a rogue wave. 
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