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The moisture variability during pre-monsoon over Bangladesh
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I. INTRODUCTION

In the northeastern region of the Indian subcontinent, the
severe local storms, sometimes associated with tornadoes,
damaging hail and strong wind, frequency occur during the
pre-monsoon season from March to May (e.g., Peterson and
Mehta, 1981, 1995; Goldar et al., 2001). Such kind of the dis-
turbances during the pre-monsoon season cause severe dam-
age almost each year. In climatology, the high density of oc-
currence of tornadoes is located around Bangladesh and the
West Bengal, India. The most high season of tornadoes is in
April (Peterson and Mehta, 1995). Recently, high thermal in-
stability and vertical wind shear occur in Bangladesh and the
northeastern part of India during the pre-monsoon season (Ya-
mane and Hayashi, 2006). There is great potential for severe
local storms during the pre-monsoon season in Bangladesh
and northeastern part of India. Meanwhile, such kind of fa-
vorable environment for the severe local storms during pre-
monsoon is not explained yet.

The region of this study has restrictive observation; espe-
cially the upper air observation is limited for analysis of ver-
tical condition. To obtain higher time-resolution of the upper
air data, we had carried out the intensive observation period
(IOP) of the upper air observation during the period from 20th
April to 15th May in 2007. During this IOP, we could have
two active phases and one inactive phase. From this upper
balloon observation, the passage of upper trough was detected
around 4,000-5,000m during the active phase (Kiguchi et al.,
2008). The southwesterly in lower troposphere was dominant
during active phase. This dominance of southwesterly might
produced the increase of moisture during the active phase over
Bangladesh.

In this study, the pre-monsoon rainfall phenomena over
Bangladesh and the northeastern part of India are investi-
gated using wind and moisture fields by the reanalysis and
OLR (Outgoing Longwave Radiation; that indicates the con-
vective activity) data during the period from 1984 to 2007.
Also, the moisture field during the pre-monsoon period over
Bangladesh in 2007 is investigated using OLR and the reanal-
ysis data during the period from March to May in 2007.

We used the reanalysis dataset to investigate the atmo-
spheric condition widely. Wind and specific humidity data
are obtained by the daily mean values of the reanalysis of
the National Centers for Environmental Prediction / National

FIG. 1: The time-longitude cross section of area-averaged (22.5oN -
27.5oN) OLR from January to June during the period 1984 to 2007.
Shading is less than 240 W/m2. Dashed line indicates the location of
Bangladesh.

Center for Atmospheric Research (NCEP/NCAR) (Kalnay et
al., 1996). As an indicator of the convective activity, the
daily mean interpolated OLR data provided by the National
Oceanic and Atmospheric Administration (NOAA) are uti-
lized (Liebmann and Smith, 1996).

II. RESULTS

According to the time-longitude cross section of OLR over
Bangladesh (22.5-27.5oN), the active rainfall activity is seen
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FIG. 2: (a) The composite map of the integrated moisture flux be-
tween 925 hPa and 700 hPa during the Period A (left panel) and
Period B (right panel) in 2007. (b) The composite map of the wind
direction and speed on 500 hPa during the Period A (left panel) and
Period B (right panel) in 2007. Shadings of (a) and (b) are more than
30 kg m−1 s−1 and more than 10 m/s, respectively.

approximately every year before the beginning of June when
the averaged monsoon onset occurs (Fig. 1). In addition, it is
not seen in the Indian northern part equal to the Bangladesh
west in the same latitude zone, however, in the northern part
of Myanmar and the southern part of China equal to the
Bangladesh east, it is seen the active rainfall activity. It is
connected with a rainfall phenomenon of the pre-monsoon pe-
riod in Bangladesh from the southern part in China, and it
is suggested that this pre-monsoon rainfall is a synoptic phe-
nomena. During the rainy season in Okinawa Island and the
southern part of China where is located in same latitude of east
of Bangladesh, there are the rainfall variability which has ac-
tive/break phase. The rainfall variability in Bangladesh might
affect to that in the southern part of China and Okinawa island.

Concentration of moisture might provide the rainfall activ-
ity during the pre-monsoon season in Bangladesh. The hori-
zontal distribution of southwesterly already suggested as con-
siderably brought the increase of a potential temperature and
the relative humidity in the lower troposphere from upper air
observation in 2007 (Kiguchi et al., 2008). A large lower tro-
posphere integrated moisture flux flows into Bangladesh area
from the Indian northern part in period A in contrast with pe-
riod B when a integrated moisture flux is weak (Fig. 2). The
large integrated moisture flux in the northern part of India has
already exists, and it is suggested that only the southwesterly
from Bay of Bengal is not enough.

III. SUMMARY

In early June, the heavy convective activity appears from
Bangladesh to eastward area in almost each year. That means

this pre-monsoon rainfall events are synoptic phenomena. The
increase of lower tropospheric moisture associated with south-
westerly is contributed by the lower tropospheric moisture
inflow not only from the Bay of Bengal but also from the
northern part of India. The composite analysis in wind sys-
tem shows the presence of trough located over Bangladesh in
upper/middle troposphere. These aspects of phenomena are
similar to the case in the inland region of the Indochina Penin-
sula (Kiguchi and Matsumoto, 2005). In future, we focus to
that the rainfall variability in the southern part of China and
Okinawa Island be affected by the periodical rainfall activity
during pre-monsoon in Bangladesh, or not.
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