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ABSTRACT. A simple model i , utilized to study th..: annual monsoon sequence of an at mos phere ­
ocean system construct ed 10 approxim ate the gross features of the cont inent-ocean distri bu tion of the
ea r th. T he general three-dimensiona l str ucture of the cystern is simplified b)' division into a num ber of
domains, so chosen as 1(1 isolate regions of similar characte r or similar lower bo undary condit ions. The
governing primitive eq uations a re averaged in lon gitude between the limits of each domain an d neighbouring
domains interact via cast-west intcrdomain flu xes of hea t and mome ntum, Fr om this process. coupled sets of
two-dimensional primi tive eq uati ons evolve in latitude-height plane . Th e ocean s are rep resent ed as simple
ad vecuve mixed layers in which the vertica l struc ture is repre sented by two layers and advection forced by
the Latitudina l density variati on.

To accomplish the hor izontal coupling of adjace nt domains, a pa ram etcrlz it ion is developed based on
the theory of slowly-varytng or qu asi-stat ionary modes. The characte r of the parameteriza tion is ..uch as to
reduce to a quasi-gccst rc phic nature in mid-lat itude s and to a long itude-height plane confinement a t low
latitudes, the latter consistent with an cas t-west Walkcrtype so lution. Coupling between the ocean a nd the
at mosphere is accompli shed by wind s-rcse and lower boundary hea ting.

Result s are presented for a fou-cdomain version of the model in which solar heating is allowed to
follow a n annual cycle. The effect of the vastly different time scales introduced into the model by the land
and ocean regions is most mark ed in firm,iding a diversity of response between hemispheres a t different
seasons and between L nd and ocean domains. The most interesting fea tures are the rapid equinoctia l
translticn s a nd the development of a strong ea..tcr I ~ jet strea m in the ea rly nor th ern hemisphere summer a nd
its ra pid deca y in early aut umn : features which the oceanic sout hern hem isphere docs nor reproduce.

I. lntrodoclion

During the past two decades or so. detailed and
careful analyses of various data sets have succeed­
ed in identifying pertinent features and pro' iding
important and informa tive descriptions of both
mean and transient features of the Asian monsoon
system. Such analyses have emerged from the
International Indian Ocean Expedition (summarized
by Ramage and Raman 1972, in atlas form and in
more general terms by Ramage 1971) and from
composite data sets compiled from a number of
sources including satellite imagery (e.g.. Sadler

1969,1975 and Sadler and Harris 1970). Emerging
from these studies is a picture of a fairly reproduci ­
ble slowly varying seasonal struct ure with a variety
of trans ients of various space and time scales
superimposed upon it. Such transients mayor may
not reappear from year to year or exhibit the same
regularity. Apparent then is that there is not the
dominance of one physical process beyond the
ann ual variation of solar heating and the relative
position of land and oceans, but possibly a complex
interplay of many competing processes.

In the last ten years numerical and theoretical
modelling has succeeded in reproducing some of
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