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ABSTRACT

The time evolution of the Indian monsoon is closely related to locations of the northward
migrating monsoon troughs and ridges which can be well depicted with the 30-60 day filtered
850-mb streamfunction. Thus, long-range forecasts of the large-scale low-level monsoon can be
obtained from those of the filtered 850-mb streamfunction. These long-range forecasts were made
in this study in terms of the Auto Regressive (AR) Moving-Average process. The historical series
of the AR model were constructed with the 30-60 day filtered 850-mb streamfunction
[¥ (850 mb)] time series of 4 months. However, the phase of the last low-frequency cycle in the
¥ (850 mb) time series can be skewed by the bandpass filtering. To reduce this phase skewness,
a simple scheme is introduced. With this phase modification of the filtered 850-mb stream-
function, we performed the pilot forecast experiments of three summers with the AR forecast
process. The forecast errors in the positions of the northward propagating monsoon troughs and
ridges at Day 20 are generally within the range of 1 ~ 2 days behind the observed, except in some

extreme cases.

1. Introduction

Cadet and Daniel (1988) examined the daily
time series of several meteorological variables
observed by ships over the Southern Bay of
Bengal. They found that the surface pressure
and cloudiness exhibit a pronounced 30-50 day
oscillation, which coincides with the monsoon life
cycle. Based upon the low-frequency relationship
between these two parameters and the summer
monsoon’s activity, Cadet and Daniel applied the
fitting of an auto-regressive moving average
process over a four-month period of the time series
to predict dates of the peak of active/inactive mon-
soon with an accuracy of about a week. This study
indicates that the statistical-empirical method
developed with the quasi-periodic characteristics
of the low-frequency mode is a feasible approach
to forecast the life cycle of the Indian monsoon.

The life cycle of the Indian monsoon exhibits
various (onset-active-break-revival-decay) phases.

It has been shown by previous studies (e.g.,
Krishnamurti and Subramanyam, 1982) that these
monsoon phases were established by the north-
ward migration of the low-level 30-50 day transient
monsoon troughs and ridges that originated
around the equator. It is because the northward
migration of these low-level transient troughs and
ridges cause, respectively, the deepening and filling
of the stationary monsoon trough over northern
India. The time evolution of this stationary mon-
soon trough results in the intensification and
weakening of the low-level Indian monsoon and its
life cycle.

As far as the operational forecast over the
Indian monsoon region is concerned, it is impor-
tant to provide the real-time forecast of the Indian
monsoon life cycle. Some operational centers, e.g.,
the European Centre for Medium Range Weather
Forecasts (ECMWF), currently issue the real-
time 10-day forecasts. As pointed out by Heckley
(1985), even the ECMWF operational model may
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