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Upper-Level Frontogenesis and Lower-Level Frontogenesis
Forced by Jet Acceleration

Li Yonghong  Zhang Kesu
(LASG . Institute of Atmospheric Prysics, Chinese Academy of Sciences . Befjing . 100080)

Abstract

The dynamic effects of jet accelerations are analysed numerically in this study . Resulis from
this study are as floows. (1) The magnitude of the potential temperature gradients established
by geostrophic adjustment depends on the particular structure of the jet. the agcostrophic jet
acceleration , and the ratio between the scale of the disturbance and the Rossby radius of
deformation. (2) Upperlevel fromtogenesis was obscrved to be more intense than lower level
frontogenesis on similar scales. {3) The geostrophic adjustment process which leads (o up
per-level frontogenesis tends to extend the frontal zome downwards into the middle and lower
troposphere . This is accomplished through the downward transport of jet momentum which in
turh acts to steepen the frontal zone. The ageostrophic coupling between the upper and lower
troposphere may be a possible mechanism for the establishment of lower level jets. (@) The peri-
od of jet oscillations geperated within the five simulations generally raﬁgcd from that of the
inertial oscillation {(approximently 17 hours) to about 5.5 hours.

Key words: Jet; Upper-level frontogenesis ; Lower-level fronlogenesis , Mumerical simulation .



