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Toroidal-Poloidal Decomposition and Beltrami
Flows in Atmosphere Motions

Liu Shikuo and Liu Shida
[Department o [Geophtpsics, Peking University, B‘eijng 100871}

Abstract Firstly. the toroidal-poloidal decomposition for incompressible velacity fields is used to
describe the verlical velocity, vorticity and helicity in the three-dimensional almosphere motions.
Secondly, the Beltrami flows, ¥ % ¥ = A¥. are stated and it is demonstrated that the Beltrami flows for
inviscid atmosphere motions are steady solutions of the motion equations satislying the generalized
geostrophic relations. Finally, applying the small parameter method to the steady quasi geostrophic
model, we show that the helicily of atmosphere motions are related closely both to the vertical velocily
with stable stratificaitons and the temperature advection, the helicity is positive for the ascending mo-
tion and warm advection; while the helicity is negative for the descending motion and cold advection.
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