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ABSTRACT

The multi-year outgoing long-wave radiation (OLR) and velocity potential (x) generated from
the 200-mb wind fields of the National Meteorological Center and the European Centre for
Medium-Range Weather Forecasts were used to examine the structure of the semi-annual
divergent circulation and its relation with tropical cumulus convection. As inferred from the
semi-annual mode of the asymmetric OLR component (OLRg), the east-west differential
response to the solar heating between the Asian—Australian (AA) monsoon (60° E-120°W) and
the extra-AA monsoon (120° W-60° E) hemispheres sustains a distinct semi-annual mode of the
asymmetric divergent circulation with a wavenumber-1 structure. This semi-annual mode of
the asymmetric divergent circulation, represented by the asymmetric velocity potential (xg),
develops in time coherently with the semi-annual mode of tropical cumulus convection, which
indicates a faster response in the extra-AA monsoon hemisphere. That is, the negative centers of
semi-annual OLR; anomalies and the divergent center of the semiannual yg field appear in the
extra-AA monsoon hemisphere in April/October and in the AA-monsoon hemisphere in

January/July.

1. Introduction

It was some two decades ago that Van Loon and
Jenne (1969) analyzed the semi-annual oscillations
of wind and temperature in the tropics of the
Southern Hemisphere. They found a noticeable
longitudinal asymmetry of these oscillations,
stronger in the eastern than in the western
hemisphere. Later, Van Loon and Jenne (1970)
suggested that the semiannual oscillation over the
eastern hemisphere is induced by the north-south
shift of the local Hadley circulation. By comparing
the semi-annual components of the outgoing long-
wave radiation (OLR) and the 250-mb zonal wind,
Weickmann and Chervin (1988) hypothesized that
an east-west mass circulation should exist in
association with the semi-annual cycle of OLR.
However, a consistent depiction of the semi-
annual OLR anomalies and the global divergent
circulation does not emerge from these previous
studies. It is our intent in this paper to report
our recent finding concerning this particular issue,
revealed from the analysis of the 200-mb divergent
circulation and OLR data for the time period of
1979-1986.
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2. Data and computations

The data used in this study were derived from 3
sources for the time period of 1979-1986.

(a) The OLR data,

(b) The 200-mb wind fields generated by the
Global Data Assimilation System (GDAS) of the
National Meteorological Center (NMC).

(c) The 200-mb wind fields generated by the
GDAS of the European Centre for Medium Range
Weather Forecasts (ECMWF).

In order to avoid the 1982/83 El Nifio/Southern
Oscillation (ENSO) effect on the semiannual
oscillations of the divergent circulation and the
OLR, our analysis does not include the time
period from July 1982 to June 1983. As pointed out
by Lambert (1989), both the NMC and ECMWF
GDAS have been continuously updated in the past
decade. For example, the ECMWF GDAS has two
significant changes; the nonlinear diabatic normal-
mode initialization was introduced in September
1983, and new physical parameterizations were
implemented in May 1985. Apparently, the inten-
sity of divergent circulation contained in the






