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上节课回顾

或
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𝑢𝑖
𝑛+1 −𝑢𝑖

𝑛

𝑑𝑡
+ 𝑐

𝑢𝑖
𝑛 −𝑢𝑖−1

𝑛

𝑑𝑥
= 0

Upwind Scheme

Von Neumann’s method

Courant-Fredrichs-Lewy (CFL) Condition

The CFL condition requires that the numerical 

domain of dependence of a finite difference 

scheme include the domain of dependence of 

the associated partial differential equation 

Lax equivalence theorem

If a finite-difference scheme is linear, stable, and accurate of order 

(p,q), then it is convergent of order (p,q) (Lax and Richtmyer 1956). 
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1.3 浅水模型及应用实
例
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Examples of Shallow Water
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Assumption

1. Constant density

2. Small aspect ratio (vertical to horizontal)
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Governing Equations
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来自Wikipedia

浅水方程
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Conservation Law: Energy
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Shallow Water Waves on f-plane
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Shallow Water Waves on f-plane
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GEOS model
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Kiladis (2009)
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Shallow Water Waves on 𝛽-plane
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Theory OBS

Kelvin Wave
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Theory OBS

Rossby Wave
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Theory OBS

Mixed Rossby-Gravity Wave



19 of 36

Theory OBS

Westward Inertio-Gravity Wave
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Tilted Vertical Structure
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Scale Selection?

MJO?
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Turbulent drag Rayleigh damping

Deep convective 

heating

Stratiform heating

Congestus heating

Radiative cooling

Precipitation Downdrafts

Evaporation
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Λ
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Linear Instability Analysis
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Common Framework of MJO Theories
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Moist Instability
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Planetary Scale Selection
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Eastward Propagation
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Gill-type Model for MJO winds
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