Observations and numerical modelling
of mixed layer turbulence:
Do they represent the same statistical quantities ?
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Does it matter that ocean turbulence
IS neither homogeneous nor isotropic?
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U=(U)+U
(U) . Mean part

~S

U . Fluctuating part

Aver aging requirement:

() = 0.
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1. Linearity:
(U+XV)=(U)+ V).

2. Exchange of Derivative and Averaging:

3. Double Averaging:
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Spatial average:

Ui, 1) \w// Vg 1) d

Temporal average:

1 t+1/2

(U(x,t)) = U(x,7)dr

IT| Ji 7/

Ensemble aver age:

1 n
(U(x,t)) = lim — g Ui(x,1)
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Only the ensemble averaging procedure
IS well defined in terms of theoretical
considerations.

Only for homogeneous and stationary
turbulence, all averaging procedures are
equivalent.
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Microstructure observations are usually carried
out by means of one-dimensional profiling
technigues

Three-dimensional turbulence is then quantified
under the assumption of local isotropy.
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|t does matter that ocean turbulence

IS neither homogeneous (nor stationary)
nor Isotropic, stupid !
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Source: http://www.me.jhu.edu/"lefd/spiv/
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ADCP
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ug = usin @ + w cos 6; ug = usin @ + w cos 6; (1)
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Example from Menal Strait, North Wales:

Time (days GMT 2000}

U Logro [P (W)

-48 44 40 -36 -32 -28 -24 -20 16 -12 08 04 00

pers. comm. Tom P. Rippeth, Bangor, Wales
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Two-equation turbulence model:

Phases M4 tide vs depth
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One-equation turbulence model:

Phases M4 tide vs depth
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Zero-equation turbulence model:

Phases for M4 tide vs depth
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Dissipation Rate Observed from FLY, log10(W/kg)

Dissipation Rate Observed from MST, log10(W/kg)
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From Burchard et al. [2002]
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Fixed Floating Freely rising

What does ensemble average mean here ?
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To be drawn after the first
Warnemunde Turbulence Days.
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