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COHERENT STRUCTURES AND TURBULENCE

Wang Famin

(Institute of Mechanics, Academia Sinica)

The significance of turbulence in most natural and technological flows as well as its inherent
complexity cannot be overemphasized. Despite dedicaied efforts many able scientists over the dec-
ades, Turbulence continues to persist one of the least understood arenas of the natural sciences.
New ideas and interpretations are highly desirable, but also must be carefully examined. Turbu-
lence research has experienced two revolutions in past decade. The first, rather profound, is the
discovery of large—scale coherent structures. The second is the integration of the digital computer
as an active component of the turbulence research arsenal.

Purpose of this paper is a statement on the present state of understanding of coherent struc-
tures, in particular their spatial details and dynamical singnificance. The definitions or its
dynamical implications are discussed. The recent analytical treatments of coherent structures, such
as triple and double decompositions, instability of free shear layer or boundary layer, waves,
solitons, strange attractor and vortex dynamics, are reviewed and commented. We also briefly dis-
cussed some benefits of coherent structures, including the negative production, the mechanism of
production of turbulence in shear flow layers and cut—and—connect interaction of coherent struc-

tures.



