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The Three—Dimensional Structure of Subtropical High Belt

Liu Ping, Wu Guoxiong, LiWeiping and Liu Yimin
(State Key Laboratory of Numerical Modeling Atmospheric Sciences and Geophysical Fluid Dynaniics,
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract The zero line of zonal wind can depict the ridge of subtropical high belt, but it cannot re-
veal the strength of the belt, In order to analyze the three—dimensional structure of the high belt, other
methods or indices are necessary. In this paper, from the viewpoint of zonal mean and based on
geostrophic balance, it is deduced that there is a minimum value of geopotential height near the equator
along east—west wind distribution. With the zonal mean of geopotential height along the equator on
each isobaric tropospheric layer as a criterion, the difference between the geopotential heights along
other latitudes and the criterion are defired as the meridional deviation. The maximum' of the
meridional deviation cannot only show the ridge of the high belt which is also represented by the zero
line of zonal wind, but also show the strength of the belt. With both the zero line of zonal mean of zonal
wind and meridional deviation, the three—dimensional structure of climatological subtropical high belt,
the seasonal and inter—annual variation of subtropical high belt are analyzed. Results show that the ze-
ro line of zonal mean of zonal wind and the connected line of meridional deviation maximum ate cov-
ered and both of them are the ridge of subtropical high belt. With the increment of height, the rnidge of
subtropical high belt comes closer to the equator, and the strength is weaker and the range is narrower.
There is apparently seasonal and inter—annual variabilities of subtropical high belt ridge and the whole
layer exhibits concurrent variations. As for the strength of subtropical high belt, over the lower
troposphere, the summer hemisphere is stronger than the winter hemisphere, and the fluctuation 1s
much stronger in the Northern Hemisphere than that in the Southern Hemisphere. Especially in the
summer ol the Northern Hemisphere, the strength of subtropical high belt strengthens with height in-
crease in the middie and higher troposphere and the movement of the ridge jumps to some extent. The
above analysis discloses a fact that it is necessary to study the subtropical high belt with a view of the
troposphere as a whole,

Key words: meridional deviation; subtropical high belt; subtropical high belt ridge



