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Relationship of the 850-500 mb thickness patterns over northern
and southern hemispheres vis-a-vis the activi9' of the
Indian summer monsoon
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ABSTRACT. The thickness between 850 and 500 rob over the Indian Ocean area have been determined from
the SIRS data available on a real time basis. The five-day averages of thickness between the southern and northern
hemisphere sub-tropical ridges, which give an idea of the main driving force Cor the Indian summer monsoon circula
tion were worked out for the monsoon period in 1975 and 1976 and their relationship with the monsoon activity
examined.

The rainfall anomaly (percentage) of daily rainfall from 285 reporting stations in India having normals, the thick
ness difference between the locations (i) Lat. 17, °8. Long. SS·E and (Ji) Lat. 321 eN . Long. 800B and the actual thick.
ness at the latter point were plotted. There is a close correspondence between the three curves. A time lag of one
to two days has been noted between the variations in the thickness curves and the rainfall curve. Thus it can be
said that the fluctuations in the rainfall activity of the southwest monsoo n over India as a whole cou ld be correlated
with the thickness difference in the lower troposphere between the sub-tropical ridges in the two hemispheres.

1. Introduction

It is well-known that the large-scale circulat ion
associated with the India n summer monsoon is due
to the differential heating of the vast Asian land
mass and the oceanic regions, consequent on the
movement of the sun relative to the equator. The
monsoonal flow in the lower and middle tropo
sphere upto 500 mb unde rgoes rather drastic
changes in association with 'active' and 'weak/
break' monsoon conditions. Since the monsoon
circulation ca n be treated as an oscillat ion super
impo sed on the annual mean cond ition s, the fluc
tuations in the intensity of the sub-tropical high
pressu re belts in both the hemispheres would give
an idea of the main driving force for the monsoon
activity over the Indian subco ntinent. These
fluctuations are due to the thermal changes tak ing
place in these belts and the thick ness of the atrnos
pheric layer where the monsoonal flow is affected
(i.e., upto 500 mb) has been considered as a mea
sur e of the intensity of the high pressure belts.
This study has been undertaken with a view to

examine the possibility of an objective criterion
for medium range forecasting of monsoon rain
fall over India as a whole and not over any sped 
fied sub-divisions.

2. Data used and method of ..ol)"sls

The mean Dow pattern over the Asian monsoon
area during July at 500 mb level is shown in Fig. I
(Raman and Ramage Atlas). The thickness values
between 850 and 500 mb levels over the Indian
Ocean area have been determined using the SIRS
data available on a real-time basis. It would
have been more appropria te if thickness between
1000 and 500 mb is cons idered instead of 850 and
500 mb. The height values are referenced to
1000 mb as the mean sea level in SIRS observa
tions (i.e., 1000 mb height is taken as zero) . Since
there was inadequa te surface data from Indian
Ocean region, the pressure-height corrections
could not be worked out and so 850 mb has been
chosen as the lower level for computing the
thickness difference.
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