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ABSTRACT

Almost 1000 microstructure profiles from two separate groups on two separate ships using different instru-
mentation, signal processing, and calibration procedures were compared for a 3.5-day time period at 0°, 140°W
and within 11 km of each other. Systematic bias in the estimates of ¢ is less than a factor of 2, which is within
estimates of the cumulative uncertainties in the measurement of e.

Although there is no evidence for strong gradients in mean currents, water properties, or surface meteorology,
occasional hourly averages of ¢ differ by several factors of 10. Both groups observed periods where ¢ estimates
exceeded those of the other group by large factors. The authors believe that the primary reason for these large
differences is natural variability, which appears to be greater in the meridional direction than in the zonal

direction.

1. Introduction

Although oceanic estimates of the turbulence dis-
sipation rate of kinetic energy ¢ have.been made by
several groups over the past 20 years, there has been
little opportunity to make direct comparisons between
groups. This has largely been due to logistical con-
straints and the great amount of time and energy re-
quired to mount a sea-going experiment. However, all
of the groups making the measurements from which ¢
is estimated have very different experimental config-
urations, different means of calibrating sensors, and
different analog and digital signal processing proce-
dures. As a result, there are many sources of uncertainty
in the estimates of ¢ and many ways that estimates may
differ between groups. In fact, a rudimentary compar-
ison of ¢ estimates from the first Tropic Heat experi-
ment in 1984 (Moum and Caldwell 1985; Gregg et al.
1985; Moum et al. 1989) indicated a systematic dif-
ference between the two groups involved (Peters et al.
1988).
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As defined in the Reynolds-averaged turbulence ki-
netic energy ( TKE) equation, the TKE dissipation rate
is

_ 6u,~ au,- auj
e—v(T)axj(axj+axi). (1)

Here »(T) is the temperature-dependent kinematic
viscosity of the fluid [in seawater »(T') is weakly de-
pendent on salinity and pressure but strongly depen-
dent on temperature; in equatorial waters the temper-
ature ranges from 28°C at the surface to 10°C at
200-m depth, causing a 50% variation in »( T')]; u refers
to the turbulence velocity fluctuations; x refers to the
spatial coordinate system; and standard tensor notation
is used, summing over three components. The overbar
refers to a suitable average that is not usually realized
in field measurements. Ideally, the overbar represents
an average over a large number of representative ex-
amples of the turbulence (an ensemble average). From
vertical profiles, however, the data represent a vertical
series through a turbulent field of unknown horizontal
dimension at some unknown stage of temporal evo-
lution. From this, we compute an average over a finite
depth extent.

The fundamental measurement used to estimate ( 1)
is accomplished using airfoil (shear) probes (Osborn






