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Large Scale Summer Monsoon Rainfall over India
and its relation with relation with horizontal wind shear
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1. Introduction

We present here the variations of the
gross features of the 850hPa wind shear
over the India for summer monsoon

season during the ERA-40 data. The aim

is to gain a physical insight into the
differences during drought seasons
(example 1982 and 1987) and seasons
with above average rainfall (example
1983 and 1988).. We found that daily
~variation of this 850hPa wind shear
~ between zonel (5°-15°N; 40°-80°E) and
zone 2 (20°-30°N; 70°-90°E;) is directly
related to the large scale rainfall on day-
to-day basis. This circulation index
(HWSI) is also used in defining
intraseasonal variations (Wang et al
2001) and also for determining
withdrawal dates (Syroka and Toumi,
2004).

During the summer monsoon season
the large-scale rainfall fluctuations over
India are found to be depend on the
strength- and position of the monsoon
trough. The intensity of the trough is
reflected in the strength of associated
vortity field. It is observed that, in this
season the lower level vorticity is
cyclonic and concentrated in the belt
between 20°N and 28°N. The dominant
component of this vorticity is the
meridional variation of the zonal wind.
There is little cyclonic vorticty over the
peninsular India between 12N and 20 N
with major fluctuations in the vorticity to

the northern belt (zone, 2).  This
suggests that the wind shear between the
zonel and the zone 2 represents the
major changes in the lower level vorticty
and thus related to large-scale rainfall.
The zonal wind in the zone 2 is slightly
easterly in the active spells of rainfall
and westerly during the breaks in the
monsoon (Ramamurty 1969)

2. Data

The ECMWF Reanalysis (ERA) data
sets with spatial resolution of 2.5° x 2.5
° for the period 1957-2002 is the primary
data set used in this study (Gibson et al.
1997).The daily outgoing long-wave
radiation(OLR) data used for the period

1975-2001(except for 1978) is from the

Resolution
instrument

Advance Very High
Radiometer(AVHRR)
(Libmann and Smith 1996).

3. Discussion.

The availability of long period
precipitation data on a daily basis is a
serious problem. Hence OLR data is
considered inthis study. It is well known
that the deep convection in the tropics is
characterised by the low cloud top
temperatures and small OLR. values.
Usually weekly or monthly averaged
OLR values are considered good
representative for rainfall. However,
considering the fact that monsoon rains
spread across a wide region, it is quite
plausible to make use of OLR values



averaged over 7.5°-30°N and 67.5°-95° E
as surrogate for daily rainfall over Indian
region. Then the variations of these
OLR values are then compared with
daily HWSI for monsoon period.
Figure 1 shows the daily variations of
the HWSI along with OLR averaged
over Indian region for the year 2000. It
clearly observed that the pattern of
variations in these two fields is closely
related. The figure 2 shows the
variations of HWSI, along with Zone 1
& 2 mean winds. During break period
zone 2 zonal win intensifies in westerly
component and during active season it
becomes slightly easterly. Thus HWSI if
found to be wuseful in demarcating
various phases of the monsoon season.
The power spectrum estimation for
HWSI is computed from anomaly time
series between 1 May and 31 October
(184 days) using the Trukey lag window
(Chatfield, 1980) method and found to

exhibit peaks in around 10-20 day scales.

More detailed results from this study
will be presented in the seminar.
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