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the Southern Japan Sea. Journal of Oceanography,
77(4), 659-684.
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on particulate organic carbon flux in the western
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78(1), 1-14
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Recommendation for the 2023 Yoshida Award of the
Oceanographic Society of Japan

Candidate: Dr. Julian P. McCreary, Jr. (University of Hawai'i)
For:Seminal contribution to the understanding of upwelling
processes and their roles in large-scale and coastal ocean

circulations, climate and marine biogeochemistry

Description: Upwelling affects various ocean phenomena locally
and remotely. Over the past half century, Dr. McCreary has actively
engaged in research on a wide range of dynamical processes relat
ed to upwelling in the ocean, including equatorial air-sea interactio
ns, large-scale ocean circulations, wave propagation, equatorial and
coastal undercurrents. In each of these research areas, Dr. McCrea
ry has made pioneering contributions to deepen our understanding
of the ocean processes and has imparted significant influences on
subsequent research worldwide.

Dr. McCreary clarified the role of equatorial waves in the El
Nifio-Southern Oscillation phenomenon and constructed the first

atmosphere-ocean coupled model that reproduced realistic El Nifio-

FREF O

12023 FE. 2024 F£E BXBFZERE

Southern Oscillation events. Dr. McCreary developed a linear conti
nuously stratified ocean model, applied it to the studies on equator
ial and coastal undercurrents, and provided clear dynamic explana
tions for their generations, which are still valid today. The model is
also applicable for studies on ocean dynamics related to upwelling,
and has been utilized by many researchers, including Japanese scie
ntists.

Dr. McCreary also studied the regional and basin-scale ocean
circulations covering the tropics and mid-latitudes by incorporating
upwelling into the surface mixed-layer and diapycnal transport be
tween the subsurface layers in his multi-layer ventilation model. In
particular, he discovered the meridional overturning circulation in
the shallow tropical-subtropical upper ocean, known as the Subtro
pical Cell; he clarified its detailed structure and roles in linking the
mid-latitude and tropical circulation. He also clarified the generati
on mechanism of the sub-surface Tsuchiya jets, which are excited
by the Rossby waves emitted from the upwelling region off Central
America in the eastern tropical Pacific.

In addition, Dr. McCreary carefully applied these models to
examine in detail the upper-ocean variability in the Indian Ocean,
such as the dynamics associated with the Cross-equatorial Cell with
Northern Hemisphere upwelling and the Great Whirl off the Somali
coast as a response to the monsoon. Dr. McCreary also added simpl
ified biogeochemical components to his multi-layer model to clarify
the generation mechanism of the phytoplankton blooms in the Ara
bian Sea and that of the oxygen minimum zone in the northern Indi
an Ocean.

In summary, Dr. McCreary has vigorously pursued research
on various upwelling-related topics based on his novel ideas and
methods. He has made outstanding contributions to our understan
ding of dynamic processes in ocean and climate variability and the
ir roles in the biogeochemical variability, and hence to the significa
nt advancement in the field of ocean dynamics. Dr. McCreary is the
refore recommended as a candidate for the 2023 Yoshida Award of

the Oceanographic Society of Japan.
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