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Chapter 2 

Models for ageostrophic flows 

2.1 Description of ageostrophic equations 

2.1.1 iJ' jllalle "KeOl<,.rophic <x]uutions 

The objective of th'>; chapter ;5 to develop protype geophysical fluid dynamical model" 

as the fil'Bt effort towards understanding the impact of ab""ostr~c flows in the ocean. 

First, we re,-iew the fundamental <lS8umptions and techniqu", involved in the deriV""tion 

of the "y"tem of partial differential equations governing geophy>;ic.u fluid flow5 {12, 20, 57]. 

The evolution equa.tions for the quantities of interest, which may be ocruar·, Or vector., 

Or tellsor·valued, au~ deriv~>d with the assi<ltance of Reynolds' tramport tiK.'Orem, COnser· 

vation laws, and oonstitutive assumptions [11, 12, 30] . The basic fields in the description 

of the motion and stakos of geophy>;icaJ phenomena are th€ velocity, the l""efi8nre, the 

density, the temperature, and the sa.linity. The equation" governing these field" oon"i"ts 

of the mass balance or continuity equation, t.he momentum equat.ion, the €nergy equation. 

and the eqnation for "a1t budget. 

Comider a geophyskal fluid occupying a region BEN as d€picted in figures 1.1 and 

1.2. For conveni€nre in all that follows, we will &lopt a Cartesian coordinate system on 

a "pherical rotating earth and consider the c~ of a flow with characteristic horizontal 

length "crue shorter than the earth'" radiu, ro exwnding over a ,mall range of latitud", 

centred on 'fi _ 'fio such that the ,,·axi" is direcwd westward, the y-a.xi" i, >lOuthward, the 

2_ftX;'; is orknwd npwarrl, U = ('" - 'Pu)ru, to:' is the Mgular rate for rotating frameworl 

of reference. And we denote the velocity components in these directioru; by .. , u, and "', 

=pectiv€ly. 
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