
Sign in  

AMS Journals Online

AMS Home  Journals Home  Journal Archive  Subscribe  For Authors  Help  Advanced Search            Search

Abstract View
Volume 9, Issue 1 (January 1979) 

Journal of Physical Oceanography
Article: pp. 37–56 | Abstract | PDF (1.64M) 

Numerical Simulation Studies for Oceanic Anomalies in the North Pacific 
Basin: II. Seasonally Varying Motions and Structures

Joseph C.K. Huang

Great Lakes Environmental Research Laboratory, NOAA, Ann Arbor, MI 48104, and Department of Atmospheric and Oceanic Sciences, The 
University of Michigan, Ann Arbor, MI 48109

(Manuscript received March 14, 1978, in final form June 7, 1978)

DOI: 10.1175/1520-0485(1979)009<0037:NSSFOA>2.0.CO;2 

 
ABSTRACT

Seasonally varying currents and structures in the North Pacific Ocean are 
simulated by a baroclinic ocean model. The model has satisfactorily reproduced 
the gross nature of current systems and density fields as well as their seasonal 
variations in the North Pacific Ocean. The simulated fluctuations of oceanic 
transport have been found to be closely related to the imposed meridional 
movement of the atmospheric system. The vertically integrated transport is 
strong in late winter and early spring, with a maximum in the Kuroshio region of 

63 × 106 m3 s−1, and weak in summer, with a minimum of about 33 × 106 m3 

s−1. All three major circulation gyres, namely, the subtropic anticyclonic gyre, 
the subarctic and the tropic cyclonic gyres are intense in winter and broad and 
weak in summer. The subarctic gyre almost disappears from the North Pacific 
basin in July. The simulated equatorial undercurrent and countercurrent 
demonstrate significant seasonal changes. Both currents are strong but shallow 
in fall and winter, and weak but deep in spring and summer. The simulated 
surface temperature agrees with observations in midlatitudes, especially in summer, but it is higher than that observed 
in high latitudes during winter. In the tropics, westward propagating baroclinic long waves having wavelengths of 
about 11 000 km are also shown in the simulation.

Most of the poleward flow of heat energy is transported in the upper layers, especially the surface layer. The 
maximum heat transport occurs near 17°N in winter and near 25°N in summer.

The seasonal cycle of energetics shows that variations of the total barotropic energy follow the variations of the 
imposed winds with a lag of about one month and that the maximum baroclinic energy follows closely the maximum 
of the overall horizontal thermal gradient in the cooling cycle. This also confirms that the large-scale baroclinic 
current is generally in geostrophic balance.

Simulated results are compared with observational data whenever appropriate. General agreement is satisfactory. 
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Discrepancies in comparisons are pointed out and improvements needed for the model are discussed.

 

 

 

© 2008 American Meteorological Society Privacy Policy and Disclaimer 
 Headquarters: 45 Beacon Street Boston, MA 02108-3693  
  DC Office: 1120 G Street, NW, Suite 800 Washington DC, 20005-3826 
 amsinfo@ametsoc.org Phone: 617-227-2425 Fax: 617-742-8718 
Allen Press, Inc. assists in the online publication of AMS journals.  

 


