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« Japan Sea ocean circulation modeling: from climate researches to  operational oceanography »

par Sergey Varlamov
The prototype of ocean prediction system for the Sea of Japan that was  developed and operates in the RIAM of Kyushu University will be shortly  reported. The system provides basic information and forecasts of the ocean  (Japan Sea) state for wide range of potential users. The oil spill drift  prediction model that is a part of the system provides the tools for  emergency forecasts for drift of floating and dispersed hazardous  materials in the sea.

The RIAMOM ocean circulation model serves as a system’s core. Operational  version of RIAM OCM is a version of basic model adapted to the needs of  daily operational forecasts. It is z-coordinates and regular  latitude-longitude B-grid model with free surface and barotropic -  baroclinic modes splitting that implements many of advanced modern  parameterizations and numerical schemes. Operational version of system, in  addition, includes the tidal module, TOGACOARE bulk parameterization of  surface fluxes and number of service modules to organize system’s data  flow and operations. 

The ocean circulation model bypassed a number of tests on its ability to  reproduce realistically both the long-term mean climatic features of the  Japan Sea circulation as well as its short term variability. 

Model driven by cyclically repeated forcing estimated from the  meteorological analysis data on NOGAPS for 12.2000-11.2001 with 6h time  step and one degree spatial resolution, was integrated for more then 100  years with different parameters. It demonstrated the good correspondence  of simulated circulation patterns with known from the existing  publications and data; realistic position of separation point of western  boundary current off the Korean peninsula, cold waters pool formation in  the northern part of the sea with narrow eastern frontal zone along the  coast of Japan etc. Intensity and separation point of western boundary  current was evidently linked with used horizontal viscosity and  diffusivity so that larger values corresponded to wider and more far north  spreading boundary current. Simulation with tidal processes included, when  even the inflow of Tsushima warm current has a reversible direction,  required 

larger horizontal friction to support the formation of western boundary  current. Looking on the short-term phenomenon, it could be mentioned the strong  inertial (nondivergent) oscillations of the sea currents, non-periodic  wind drift and tidal waves spreading that are superimposed on the  large-scale circulation patterns. Interaction of barotropic tidal waves  with the continental slope produced strong internal tidal waves mainly on  the slope off the Tsushima strait with vertical displacements up to 50  meters. Semi diurnal waves propagate from the slope through the sea when  diurnal waves, having frequency less then critical inertial frequency,  form the trapped shelf slope waves traveling to the right along the slope. 

Regular short-term forecast of Japan Sea oceanographic conditions were  started at the end of September 2004. The system is operated on the  workstation with 2 Itanium PE and runs twice daily, receiving the  meteorological analysis and forecasts data, satellite SST and altimetry  data, then perform required data preprocessing, and starts the OCM as  asynchronous process. Recent forecasts are uploaded to the web server and  results could be visualized by users as maps, sections or time series  through the interactive request form at the  http://jes.riam.kyushu-u.ac.jp/. Provided forecast have to be treated as preliminary and works on the  system improvement have to be done. 
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