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A DIRECT METHOD SUITABLE FOR CALCULATING
DIVERGENCE, VORTICITY AND VERTICAL
VELOCITY BY USE OF OBSERVATIONAL DATA

Liao Dong-xian Wang Liang-ming Wang Chao
Zhang Guang-zhi Zhang Jian-chun

(dcademy of Meteorological Science, Central Meteorological Service)

Abstract

In this papar, a direct method for calculating divergence, vorticity and vertical
velocity on computer, without objective analysis, is proposed. Similar technique is
applicable to calculation of physical quantities, such as gradient, advection and flux.

However, in practical application, there still remain some problems to be sol-
ved, such as the inconsistency between the number of the vertical boundary condi-
tions usually specified in an atmospheric model and the order of the equation of
continuity, the problem how to calculate the vertical velocity in the case of uneven
vertical resolution and the case of mountainous regions.

To tackle these problems, some preliminary methods have been suggested and
the equivalency of two different formulations of vertical velocity has been discus-
sed. The formulations are as follows.

1. If the vertical distribution of div 7 is given, solve the equation
a_wz_divf/'

Op

under the condition: at p=p;, wW=0;
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2. If the vertical distribution of%div? is given, solve the equation
0w Jd ., =
Fp—z——-—— pleV
under the conditions: at p=p;, @=0 and at p=p,, w=w, Here p; is the pressure
at the top of the model atmosphere assumed, and p, is that at the earth surface. It

can be shown that only the condition
Pa . d
0,=— divPdp
2,
being satisfied can the two formulations be said to be equivalent to each other.
Finally, calculations of some physical quantities for a case of large-scale heavy
precipitation in South China are given. The results seem reasonable and in agree-

ment with most forecasters’ experiences.



