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. Turbulence in the atmosphere and the ocean, and often in the laboratory, is “spotty’’ or “inter-
mittent”; it does not satisfy the homogeneity assumptions of the 1941 Kolmogoroff-Obukhov
theory. Moreoever, Landau and Lifshitz soon pointed out that e, the mean rate of energy dis-
gipation in a volume of radius », must be a random variable whose law depends upon the ratio of
r to the external scale L.. In 1961 Obukhov gave a theory of intermittency, later developed by
Kolmogoroff and Yaglom, that leads to the lognormal law for ¢,. Sporadic turbulence is an alterna-
tive to Obukhov’s theory and is akin to the theory of intermittency due to Novikov and Stewart.'

Sporadie turbulence is extremely intermittent. Like some approaches to homogeneous turbulence,
its theory involves no physical “cascade” argument, and is based exclusively upon axioms of self-
similarity, dimensional correctness, and local character. The difference is that the axioms are geared
to turbulent-laminar mixtures, by always being stated for conditional (rather than for absolute)
probability distributions. “‘Ensemble expectations’ are not unique, but depend upon a “conditioning
event,” so that the ergodic problem is very complex.” For example, one may consider Pr [u(z + r) —
u(z) # 0, given that w(0) — w(L) # 0and 0 < 2 < = 4+ r < L]. By self-similarity, this must
take the form (r/L)’, where 0 < 6 < 1. 8 is a measure of “‘degree of spottiness”: § = 1 in the homo-
geneous case, and 6 = 0 when all turbulent energy is concentrated in a single “puff.” Kolmogoroff’s
law, ([u(z + r) — u(@)]") = Cr}, only applies to the expectation taken under the condition “u(y)
is not constant for x < y < x + 7.”” The alternative “laminar” solution, ([u(z + r) — w(z)]*) = 0,
also satisfies Kolmogoroft’s axioms, applies if u(y) = constant and plays a central role in sporadic
turbulence. For example, whenever 0 < z < = + r < L, one has ((u(z + r) — u(2)]* | u(y) non-
constant for 0 < y < L) = CefLC 17703,
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