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Fig. 2

Latitude-height cross sections of the climate mean precipitation(top panel in each figure)and the atmospheric

steady wave (lower panel in each figure)denoted by an artificial vector of (u* ; —300X ") along 30°N,
in which «* (unit;m/s) and «" (unit:Pa/s)represent the deviations to the zonal mean of the zonal
wind speed and vertical velocity, respectively (a. January, b. April, c. July, d. October;
Thick dashed lins denote the phase-lines for steady waves and dashed areas is orography)
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STEADY WAVE-LIKE SOLUTION OF THE ROSSBY WAVE WITH SENSIBLE
HEATING AND TOPOGRAPHIC EFFECTS

Duan Anmin Wu Guoxiong Liu Yimin

State Key Laboratory of Numerical Modeling Atmospheric Sciences and Geophysical Fluid Dynamics ,
Institute o f Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract

Based on the classical atmospheric wave theory, we derive the wave-like solution of the steady Rossby

wave with sensible heating and topographic forcing by the normal mode method. Results show that since

the sensible heating is confined in the surface layer, the equal phase-lines of its solution tilt westward with

increasing height and thereby the wave energy transfers upward, and the vertical structure of the solution

of sensible heating wave therefore presents similar to that of mountain wave. Using the NCEP/NCAR re-

analysis data, features of the large-scale steady atmospheric waves along three latitudes, i. e., 15°N,

30°N, and 45°N, in East Asia are further investigated to verify the rationality of this solution. The large-

scale steady waves vary obviously with season and latitude change. In the tropics, latent heating is the key

factor of the formation of atmospheric steady waves. In mid-latitudes, both sensible heating and topogra-

phy can generate the steady waves. In the subtropics, however, large-scale steady waves depend on the

combination of topography, latent heating, as well as sensible heating.

Key words: Steady wave-like solution, Rossby wave, Sensible heating, Orographic forcing.



