
원시방정식계  
(Primitive equations)

Momentum equation in vector form (with rotation)
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Momentum equation in vector form (with rotation)

D!v
Dt

= −2
!
Ω ×
!v − 1

ρ
∇p−kg+ν∇2v

! !v = iu + jv + kwwhere

(From Introduction to dynamic meteorology, Holton, 4th Ed.)



Primitive equations

Approximations 

1. Hydrostatic approximation 
Consider only the major balance in z  :  

2. Shallow fluid approximation 
Let    and assume    (thus )

3. Traditional approximation 
Coriolis force involving ‘ ’ , small metric terms ( ) are neglected

∂p/∂z = − ρg

r = a + z r → a 1/r2 ∂(r2w)/∂z → ∂w/∂z

w u w/r . . .

   

   

                         

Du
Dt

− 2Ωv sin ϕ − u v tan ϕ
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