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Experimental studies of geophysical media, conducted with the help of various measuring tools, allow to detect
the existence of coherent structures. A.S. Monin and A.M. Jaglom [1] define a coherent structure as a nonrandom
nonlinear stable superposition of large-scale turbulence components. At present, attention is paid to the study of
this phenomenon. Coherent structures play an important role in the processes of energy, momentum, and substance
transfer. [2]

To identify coherent structures, it is proposed to use Eulerian methods.

For this aims, velocity gradient tensor∇v is divided into the symmetric S and antisymmetric components Ω:
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,

Eulerian methods:

• Q− criterion [3]:

Q =
1
2

(
|Ω|2 − |S|2

)
, |Ω|2 = tr[ΩΩT ], |S|2 = tr[SST ]

Coherent eddies are defined as regions with positive values of Q. The Q-criterion identifies regions where the
vorticity is stronger than the rate of strain.

• ∆− criterion [4]:
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Coherent eddies are defined as regions where ∇v has complex eigenvalues. Coherent structures are defined as
regions with positive values of ∆.

• λ2 − criterion [4]: If the eigenvalues of the symmetric tensor Ω2 + S2 are ordered as λ1 ≥ λ2 ≥ λ3,
criterion requires λ2 < 0.

In this paper, the turbulent Couette flow is considered. The fields of the criteria are constructed with the aim of
identifying possible regions with coherent structures. Numerical experiments are carried out for various values of
the Reynolds number and Richardson to study the influence of various conditions on the behavior of structures.
The DNS (Direct Numerical Simulation) model, developed at the Moscow State University [5], is used.
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