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ABSTRACT

The atmospheric vertical motions have close relations with the daily weather change. Convenient and accurate
estimation of vertical velocity usually can improve the efficiency and accuracy in weather prediction. In order to over-
come the difficulty of conventional quasi-geostrophic w-equation in estimating vertical velocity directly from the weather
map, Hoskins et al. defined a Q-vector and re-derived the quasi-geostrophic w-equation. In their new w-equation, the
original two forcing functions were combined into one which is a function of the Q-vector only. This technique for the
estimation of vertical velocity has been proved to be advantageous in both qualtitative and quantitative respects. In
addition to the convenience in estimation of vertical velocity, distribution of Q-vector on an isobaric surface can depict
the ageostrophic motions. In the vicinity of the front, the cross-frontal circulation and the tendency of frontogenesis
can also be determined from the Q-vector and temperature fields. In this study, Q-vector theory was applied in a case
analysis. Results indicated that vertical motions computed from Hoskins’ new w-equation were comparable with those
from the conventional w-equation, distribution of Q-vector also had reasonable indication of the frontogenesis and

secondarily vertical circulation,



