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ABSTRACT. The unusually heavy rain which occurred in New Delhi and parts of Haryana and of the plains of
west Uttar Pradesh on 30 June 1981 has been studied in this paper. Rohtak, Agra and New Delhi (Palam) re-
corded 30, 26and 22 cm of rain respectively during the 24 hours ending at 0830 LS.T. on 30 June 1981,
New Delhi (Safdarjung) recorded 19 cm. The heavy rainfall has been associated with availability of moisture
in abundance over and near these areas as deduced from the analysis of radiosonde ascents taken at New
Delhi, Patiala, Gwalior, Jodhpur and Lucknow. The trigger for the vertical motion was provided by the low
level convergence associated with the seasonal trough which was well-marked and whose axis on sea level chart
passed through Amritsar, Delhi, Lucknow and Gaya on 29 June.

1. Introduction

A depression formed in the north Bay of Bengal in
the morning of 20 June 1981 with centre at about
200 km to the southsoutheast of Calcutta. Intensi-
fying into a deep depression in the same evening and
moving northwestwards it crossed West Bengal coast in
the morning of 2Ist. Later moving westnorthwest-
wards through north Orissa-Bihar plateau and east
Madhya Pradesh as a deep depression it lay in the mor-
ning of 24th as a depression near Jabalpur. Weakening
further into a well-marked low it lay on 25th over
northwest Madhya Pradesh and adjoining areas of
southwest Uttar Pradesh and east Rajasthan and per-
sisted there also on 26th. It weakened and merged with
the seasonal trough on 27th when southwest monsoon
in its northward progress covered Gujarat, east Raja-
sthan, Haryana and eastern parts of Himachal Pradesh.

On 28th a western disturbance appeared over east
Afghanistan and adjoining north Pakistan which
moving eastwards lay over north Pakistan and ad-

joining Jammu & Kashmir on 30th. Under its in-
fluence the seasonal low became well marked favouring
the advance of southwest monsoon into Punjab, rest
of Himachal Pradesh and Jammu & Kashmir on 30th,

The significant amounts of rainfall recorded on
30 June 1981 in parts of northwest India are : Rohtak
30 cm, Agra 26 cm, Gurgaon 26cm. Rohtak, Agra
and Gurgaon had the highest ever rainfall recorded
at these stations in 24 hours during the month of June
while at New Delhi (Safdarjung) it was the second high-
est rainfall in a day in the month of June, the highest
rainfall being 23.6 cm on 28 June 1936.

Enough precipitable water and dynamic factors
like ascending currents at a place are the main causes
of heavy rain. Mukherji (1969) had shown that during
the southwest monsoon season over Gangetic West
Bengal the value of mixing ratio of air at 3 km level
(700 mb) serves to provide an additional criterion for
forecasting day to day rainfall in the absence of any
prominent meteorological situation such as a depression

(3671




368

PRECIFITABLE WATER (9™

PRECIPITABLE WATER (gm )

H. N. GUPTA anp HAMID ALI

&——>_ LUCKNOW
58 - O—8 JoOHPUR
12GMT
-
6.0 LA -4r-r—-"-_\ it
AT .
LT “a
/ .
4.0 P ]
2.0
L A 1 ] i L 1
<5 2e 27 28 20 20
12GMT
120~ B—8 pamiaua .
A A cwaLion )
10.0 G—0 ~iw pELm
\
\
\
an
- \

o

Nk B B o
12 GM?
' 1 4 - A L PP
23 70 2] 28 29 30 JUN 81
FTiM g 00 GMT

Day to day variation of precipitable water (surface to
500 mb level) over New Delhi, Jodhpur, Gwalior, Patiala
and Lucknow from 25 to 30 June 1981
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Figs. 2(a & b). Day to day variation of preci
Gawlior from 25 to 30 June

affecting the region. The probability of occurrence
of rain is the highest on days with high water vapour
content at 3 km level and the largest percentage of rain-
less days is associated with low moisture content at that
level. Also the occurrence of moderate to heavy
rainfall seems to be associated with significant varia-
tions in the moisture values at 700 mb level.

In the present study we have discussed the day to day
variation in precipitable water content from surface to
500 mb level over Jodhpur, New Delhi, Patiala, Gwalior
and Lucknow during the period 25 to 30 June 1981
and found that there was a significant increase in the
precipitable water content on 29th evening which we
attribute as contributory to unusually heavy rain in
parts of northwest India on 30 June.

2. Data used and method of computation

The upper air data from the radiosonde ascents taken
at Jodhpur, New Delhi, Gwalior, Patiala and Lucknow
were used for the calculation of precipitable water at
these stations from surface to 500 mb level for the period
25 to 30 June 1981. Fig. 1 gives this day to day vari-
ation of precipitable water over these stations. Figs.
2 (a) and 2(b) represent the variation of precipitable
water in various layers, viz., surface to 900 mb, 900-
800, 800-700, 700-600 and 600-500 mb for New Delhi,
Patiala, Gwalior and Jodhpur for the above period.
There was no significant increase in the precipitable
water content at Lucknow.

The values of humidity mixing ratio ‘w’ were evalua-
ted from the tephigrams for the surface as well as the
isobaric levels of 900, 850, 800,700,600 and 500 mb. Mean

humidity mixing ratio  between two consecutive isoba-

itable water layerwise over () New Dzlhi & Patiala and (b) Jodhpur &
981 (00 GMT)

ric levels was then worked out. From it the mean
specific humidity was calculated by using the relation :

q = wl(1+w)

The precipitable water was then worked out from the
usual formula W = _:I_ f g dp which may be taken as

AW=qAplg c.c. for-the atmospheric layer between
two consecutive isobaric levels p, and p,. (Ap=py—pa),
g represents the mean specific humidity of the atmos-
pheric layer. The unit of precipitable water is cubic
centimetre and as the density of water is unity, the unit
of precipitable water may be taken as gram also.

3. Discussion

As the monsoon was in advancing phase between 27th
and 30th increased moisture incursions towards north-
west India including the Western Himalayas were likely.

However, it will be seen from Fig. 1 that precipitable
water increased over Rajasthan (Jodhpur) from 25th
to 27th and then maintaining a plateau upto 29th’
decreased sharply on 30th.

But the gradual increase in precipitable water content
from 27th onwards upto 29th evening over Gwalior,
Delhi and Patiala is clear,being spectacular at Patiala,
This is also seen in day to day variation of precipi-
table water layerwise as shown in Figs. 2(a) and 2(b)
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Patiala, Jodhpur and Lucknow are taken as
vertices and area divergence is calculated by
Bellamy’s method at 900 metres a.s.). and 9.0 km
a.s.l. The divergence values at 900 metres a.s.]. were
0°98 x10~5, 1:03 10~ 5and — 129 % 10—5 sec—1on 27
(00 GMT), 28 (12 GMT) and 29(00 GMT) June 1981
respectively while the divergence values at 9.0 km
a.s.l. on these days were—0.46 x 105, —0.77 < 10~ 5 and
1.18 1075 sec™ respectively. It is thus clear that on
29 June marked divergence at 9.0 km a.s.l, was super-
imposed over marked convergence at 900 metres over the
region under study.

It is thus inferred that unusually heavy rain which
occurred in New Delhi and parts of Haryana and of
the plains of west Uttar Pradesh on 30 June 1981 is
due to the convergence and the associated vertical
uplift of the moisture laden air around the cyclonic
circulation over Punjab-Haryana which lay in the
evening of 29th between Delhi and Patiala, On 29th
strong vertical motions, needed for heavy rains, has
resulted from divergence/convergence super-imposi-
tion.

4. Conclusion

Strong vertical motion resulting from divergence/
convergence super-imposition in moisture-laden are
around the cyclonic circulation over Punjab-Haryana
which lay in the evening of 29 June between Delhi and
Patiala has been found responsible for the unusually

heavy rain in parts of northwest India on 30 June
1981.
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