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Fig. 1 The schematic diagram of the three main mixing modules to the general circulation as well as their energetic relevance
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BASIS OF MATHEMATICAL AND PHYSICAL DESCRIPTION FOR TURBULENCE
MIXING TRANSPORT FLUXES——THE GOVERNING EQUATIONS FOR
HIGH-DETERMINACY CLOSURE TURBULENCE SECOND-ORDER MOMENT AND
THE BASIC CHARACTERISTICS

YUAN Ye-Li"?, ZHUANG Zhan-Peng"?, YANG Guang-Bing"*

(1. Key Laboratory of Marine Science and Numerical Modeling, State Oceanic Administration, Qingdao 266061, China;
2. Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Abstract Turbulence is the most important main body of the ocean mixing motion, and can be described in the
governing equations for marine motions in the form of residual of transport fluxes in the ocean dynamic system. Based on
the latest achievement in the governing equations of turbulence, we proposed the second-order moment closure principles
with high-determinacy, deduced the governing equations of the closure second-order moment and its basic characteristics,
and established the mathematical-physical description basis for the turbulence transport fluxes. We noticed that at present,
in the basic characteristic equations of the turbulence, the closure method of the right-hand side is actually
non-independent, and thus in future research, we can either introduce an independent closure method, or return to an in-situ
experimental analysis on turbulence to yield independent and characteristic experimental relation, and then be able to
receive an analytic estimation on the turbulence mixing coefficients.

Key words four-module ocean dynamic system; the residual of turbulence transport fluxes; high-determinacy
closure principle; the theoretical relation of turbulence characteristics; the experimental relation of turbulence

characteristics
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