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LONG TERM GOALS

The long-term goal is to study the variability of the upper ocean current systems and their relationship
to meteorological forcing. To this end, spatially coherent field observations are required of the ocean
response and the atmospheric forcing. A new instrument, the MINIMET, a water following drifter,
was designed as a tool to obtain ocean and atmospheric data. Arrays of MINIMETS will be utilized in
a coordinated field experiment in marginal seas to study wind-driven ocean currents.

OBJECTIVES

The scientific objectives are to obtain direct measurements of ocean circulation on various time and
space scales that are of sufficient spatial density and time duration so both seasonal means and intra-
seasonal variations can be determined. This data will be used to test model dynamics, both in the
processes that determine the mean motions, as well as the exchange of energy and momentum between
the mean and the eddies. A comparison of the MINIMET observations of the circulation field and wind
field with models and satellite observations will be made.

APPROACH

In marginal seas, circulation patterns are spatially complex and seasonably variable. Lagrangian
techniques are well suited for developing quantitative estimates of the circulation in the areas where
the general pattern of currents are not well known. Wind fields are complex, often affected by
mountains or other land boundaries. Large numbers of drifters were deployed from volunteer ships in
the Japan-East Sea to map the circulation patterns. In the period of 1998-2001 we released 56
MINIMETs and 33 SVP drifters from VOS and research vessels. Data from the NASA/QuikSCAT
was used for verification of the wind observations.
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WORK COMPLETED

Data processing has been completed from a uniform format from a suite of 131 SVP, 44 MINIMET
and 72 NAVY drifters. Data from QuikSCAT has been interpolated on to the drifter tracks and the co-
located data has been analyzed. Numerical model data from NRL has been accessed and is under
investigation. The final year of this project will be used for completion of the analyses and dynamical
interpretations.

RESULTS

Comparison of the QuikSCAT and the observed winds in the Japan-East Sea show that there was an
improvement of the MINIMET direction observing capability in 1997-2000 period, compared to the
initial deployments in 1996-97 in the Labrador Sea (figure 1).
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Figure 1. Comparison of QuikSCAT and observed wind direction in the
Japan East Sea
[Scatter plot shows agreement between QuikSCAT wind direction and observed wind
direction from drifters. |



There was an increase of 185 % of velocity observations from drifters in the Japan-East Sea since
1998. The computation of the mean velocity and the eddy energy is now more complete spatially and
more robust in accuracy (Figure 2).
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Figure 2. Mean Current and Standard Error
[Plot of mean current and standard error. Computation of the mean velocity
and the eddy energy is now more complete spatially]



IMPACT/APPLICATIONS
TRANSITIONS

The MINIMET drifter is available on a commercial basis. NAVOCEANO and NOAA Hurricane
Center at AOML are now using these drifters in strategic operations.
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