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Use of stable and radioactive traces f or airmass characterisation

and application to monsoon studies
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AB STRA CT. Several tracers, natural and man made. can be usefully employed for studying the source
region and other characteristics o f airmasses co nstituting the monsoon circulation. These include natural
radio active materials like rado n. thoron and their daughter prod ucts, man-ma de radioi sotopes like short- lived
and long-lived fission products from nuclear explosions. trace elements present in the airmasses, synthctJc
compounds and devices like high pressure balloons, etc . These tracers have the advantage that integrated
effects can be studied over long periods and distances and regions o f airmass mixing can be clearly identified .
U se has been made o f some of these tracers (radon daught ers) during Mon ex-1973 expedi tion over the
Arabian Sea and extensive measurement s have also been carried out o n fission product levels at a number
of co untrywide stations for stud,ying monsoon circulation . The results of these studies based on the measure­
ments made at this laboratory and elsewhere have been given 10 illustrate tbe role of such tracers. The paper
also describe s some o f the experiments proposed to be carried out during the forthcoming MODex projects.
which are expec ted to give useful informa tion abo ut the monsoon.

1. Introduction

Tracers have the advantage that they can be
followed for long distances along with the carriers
without losing their identity. This enables the
paths of the carrier to be inferred under dynamic
situations, where the carrier identity is likely to
become uncertain. Such tracers are extremely
useful in following the movement and behaviour of
the monsoon currents. The source region of the
monsoon. its genesis, and areas of interaction
with other airmasses are of interest in under­
standing its behaviour and predicting its course
and intensity. The trajectories of the monsoon air­
masses are also of interest to atomic energy as a
system dispersing pollutants on a regional and
interhemispheric scale. A brief account has been
given of the tracers which have been used or which
could be used to elucidate the specific characteristics
of the summer monsoon currents. Some of these
experiments will be carried out on a limited scale
in the Monsoon-17 project and in a bigger way
during Monex-79 project. The possibilities of
others will be discussed.

2. Review of the tracers

A brief summary of the tracers relevant to the
subject is given in Table I. The desirable proper­
ties of such tracers are, the availability and
mechanisms of production and introduction into
the atmosphere, methods and possibilities of tracing
its path, the detection and concentration estima­
tion, the life time of the material, its capacity to
follow faithfully the path of the carrier, etc. In
addition, the tracers should be non-toxic and should
have a low background, l.e., its natural concentra­
tion should be sufficiently low to enable the levels
to be assigned to the experiment These proper­
ties and the use and future possibilities of several
of the tracers will be briefly described below.

2.1. Fission product parliculate activity fr om
nuclear tests

These have the advantage that their source
region and time of origin are known and detection
fairly easy with the available instrumentation.
Several laboratories round the globe document the
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