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Abstract A basinwide ocean general circulation model of the Pacific Ocean is configured from a global ocean general
circulation model called LICOM that was developed by the State Key Laboratory of Numerical Modeling for Atmos-
pheric Sciences and Geophysical Fluid Dynamics of the Institute of Atmospheric Physics, Chinese Academy of Sci-
ences, from which the modeled results are analyzed. Two numerical experiments are conducted that are identical in
every manner except their representation of mesoscale transports of tracers. The cases include a run with traditional

horizontal diffusion (Laplace) (HOR) and a run (GM) in which isopycnal diffusion and eddy-induced transport ve-
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locities are included following Gent and McWilliams (1990). From the equilibrium results of the two cases, it is
found that our model well reproduces the circulation characteristics of the Pacific Ocean, including subtropical gyre,
subpolar gyre, Antarctic Circumpolar Current (ACC), etc. The maximum value of 180 Sv for ACC is larger than
data-based estimate and LICOM estimate. The maximum and minimum values of the simulated annual mean north-
ward heat transport are 0. 8 PW and —0. 8 PW, which appear at 15°N and 15°S, respectively. These results are in
good agreement with those from some data-based estimates. There is no significant difference for heat transport be-
tween HOR and GM. The current system in the equatorial region is well simulated, which is quite associated with
horizontal resolution. The maximum of 40 cm/s for the simulated equatorial undercurrent appears at the subsurface
of 130 m. The position is quite consistent with that from NCEP data, but the value is much smaller than that of 80
cm/s obtained by NCEP, and larger than that obtained by a model with 2° resolution. Although the patterns from
GM and HOR are quite similar, the values from GM are generally larger than those from HOR. The model well re-
produces the strong upwelling velocities in the eastern equatorial region with the largest value of about 3>X107° m/s.
The area of upwelling from GM is generally larger than that from HOR. Our model well simulates the distributions
of temperature and salinity. including the warm pool in the western equatorial region and cold tongue in the eastern
equatorial region. The vertical profiles of simulated model ocean-averaged temperature and salinity are in good agree-
ment with those obtained with observations. In the thermocline, the largest difference in temperature is not larger
than 0. 5°C. The simulated profiles of salinity reflect high saline waters of subsurface and low saline waters of the
intermediate water. The vertical profile of the simulated density reflects the total effect of temperature and salinity,
which is in good agreement with that obtained by observations. It can be seen from the distributions of zonally averaged
temperature that both HOR and GM generate that the isotherms larger than 8°C in the southern subtropics are shallower
than those in the northern subtropics. The model is able to produce the transports of the North Pacific intermediate water,
South Pacific intermediate water and Antarctic bottom water. According to the simulated results of circulation characteris-
tics and water masses, the model with GM is slightly better than the model with HOR under the chosen values of parame-
ters used in this work. It should be pointed out that the current model uses the restoration conditions at both higher north-
ern and southern latitudes because ice is not included in the model. Although the restoration is weak, it may affect the dis-
tributions of simulated temperature and salinity. Therefore, the possible effects of restoration at the higher latitudes
need to be explored, and validation of the model in terms of passive tracers should be examined in the future. Mean-
while, the sensitivity of some parameters to the model should be further studied.

Key words ocean general circulation model, the Pacific Ocean, mesoscale tracer transport, thermohaline circula-

tion, water masses
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