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This project researched the dynamics of oceanic motions: aspects of the theory and
modeling of fundamental dynamicf1'and energetic processes in the sea and their inter-
actions, and the relationship of theory and modeling to the interpretation, analysis and
design of observational data and experiments. Research was directed towards the dynam-
ics and the forecasting of the low frequency variability of ocean currents (mid-ocean eddies
and intense current systems), the mid-latitude general circulation, and surface boundary
and internal wave layer interactions. Our modeling research was directed toward studies
of the local dynamics of open regions of the ocean (i.e., arbitrary regions with flow across
their boundaries), and the relationship of such regional dynamics to the larger scale gen-
eral circulation in which it is embedded. The approach was adopted as appropriate for
application to intensive local data sets and for the development and testing of forecast
methods for oceanic synoptic/mesoscale motions. Tin 5 U-e0 :,t C5,sk " t

The project producedc-4 Rel--re - -iicaions and 22 additional te'hnical repo'rts /,i
which are indexed on attached lists. The research summary will reference the publications l=. 4, ,' 4
since the reports are preliminary or extended versions of the publications except for report L4
# 13 which was the Brunn Memorial Lecture I delivered to the General Assembly of the T' ' ,
Intergovernmental Oceanographic Commission and Report # 19 which is the Proceedings .

of the first Ocean Prediction Workshop (OPW81) at the Naval Postgraduate School which
I cochaired and edited.

Ilighlight contributions include a book on mesoscale eddies (Publication # 36), a
pioneering primitive equation EGCM simulation (8), the development and calibration of
the Harvard open ocean model (25, 35), the definition of fine mesoscale structure in the
California Current System (42), the first real time mesoscale dynamical forecast (43) and
the introduction of the Ocean Predictive Descriptive System concept (45). Eight review
and overview articles and chapters dealt with the mesoscale (3), modeling for forecasting
(13), ocean and climate models (22), eddies and circulation (23), eddy dispersion (34),
the rcsults of the MODE and POLYMODE programs (17, 32), and large oceanographic
programs (26). There were six Ph.D. theses published (1, 2, 12, 27, 47, 48).
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Model developments included the horizontal (4) and vertical (44) codes of the HOOM,
nonlinear modal analysis (14) and importantly the Harvard objective analysis (46). Data
analyses synthesized the MODE-1 data base (5), calibrated the XBT as a scientific instru-
ment (10), and produced large scale maps of mesoscale features from the GEOS-3 altimeter
(37). Fundamental theoretical studies were carried out relating to stable and unstable plan-
etary waves (6, 21), and Gulf-Stream meanders and rings (41, 11). The theoretical basis
for general energetic study of open regions was established (16), and a parameterization of
eddy diffusion hypothesized (15). Studies of the generation and forcing of mesoscale eddies
invoked momentum and buoyancy flux (18, 19, 30) and pressure radiation (20) mechanisms.
Boundary dynamical studies included the seasonal cycle of the surface boundary layer and
its interaction with a deep baroclinic Rosby wave field (24, 38) and wind forced coastal
currents (39) and upwelling (40). Topics at higher frequency included substantial studies
of internal wave dynamics and interactions (28, 29), the dynamics of long-period tides (33),
and the generation of microstructure via a double-diffusive mechanism (9).
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