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Squalls over east Uttar Pradesh
S. M. A. ALVI
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ABSTRACT. A s‘atistical s.udy of squalls over east Uttar Pradesh is presented in this paper. A comparison
of squalls oceurring over east Uttar Pradesh with those oceurring over Jodhpar station in west Rajasthan has

been made and salient features have been brought out,

1. Introduction

East Uttar Pradesh is susceptible to squalls
of high intensity as is shown by the squall at
Bamrauli (Allahabad) on 21 March 1950 which
reached the peak speed of 101 mph, the highest
ever recorded in squalls over India. In order to
find out how far this region is susceptible to squalls,
the results derived from the climatological study
of the available squalls data of Allahabad and
Lucknow are given in this paper.  For the purpose
of study the standard definition of squall, wiz.,
a sudden increase of wind speed by at least 3
stages on the Beaufort Scale, reaching at least
22 kts and lasting for at least one minute has
been taken into consideration. The frequency
of occurrence of squalls at Jodhpur, a station
in west Rajasthan which is situated near about
the same latitudes as Allahabad and Lucknow
but about 700 km to the west of the east Uttar
Pradesh region has also heen given and a compari-
son made with the frequencies of squall over
east Uttar Pradesh.

2. Data utilised

Only two ohservatories, wiz.,  Allahabad
(Bamrauli) and Lucknow (Amausi) situated in
east Uttar Pradesh have heen provided with
Dines P.T. anemograph. The anemograph data
of Bamrauli are available from 1948 onwards
while that of Lucknow are only available from
1954. Hence, the data for 15 years (1948-62)
in respect of Bamrauli and for 9 years (1954-62)
of Amausi have been utilised for this study.

8. Monthly distribution of squalls

Fig. 1 shows the monthly distribution of squalls
(for different years) for Allahabad, Lucknow and
Jodhpur. This figure also shows that— (1) The
month of November is completely free from
squalls over east Uttar Pradesh, (2) In the winter
months December to February occurrence of
8qualls is very infrequent, Only one squall in
three or four years is expected to occur in January
or February while in December the frequency

is still less, (3) June is the month most susceptible
to the occurrence of squalls and May is having
the second largest frequency. These two months
together account for 40 to 50 per cent of total
number of squalls, (4) The monsoon months July,
August and September account for about 30 per
cent of the squalls. If we take second half of June
also into account, as normally monsoon sets in
over east Uttar Pradesh by the middle of J une;
then the frequency of squalls during monsoon
period would be appreciably more, (5) Allahabad
is much more prone to squalls than Lucknow
in March.

When the squall frequencies of the three stations
(Fig. 1) are compared, the following similar
features are noticed —

(1) The largest number of squalls occur in
June at Jodhpur as well as in east Uttar
Pradesh and

(2) November is completely free from squalls
while their occurrence is rare in winter
months Decemb:r to February.

The following differences are also noticed —

(1) October is completely free from squalls
at Jodhpur, while the frequency of squalls
in east Uttar Pradesh in October is
appreciable, mostly confined to first
half of the month, and

(2) At Jodhpur the frequency of occurrence
of squalls in the monsoon month July
is more than that of May. The figures
of Allahabad and Jodhpur show minima
in April and another one in August
between the months J. anuary and Septem-
ber. Lucknow also shows the minima
in April but the second minima in August
is not shown. This may be due to the
fact that Lucknow data are for a shorter
period.

In this connection it will be worthwhile to
mention something about the period which should
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be used to have a reliable idea about the diurnal
and monthly variation of squall frequency at
place. Normally, 5 years period is considered
to be the minimum to have an idea about the
frequency of a weather element at a place. How-
ever, for squalls a period of 5 years does not appear
suitable as is shown by the frequencies given by
Ramakrishnan and Gopinatha Rao (1954) for

Allahabad. These figures were based on the b

years period (1948-52) and are reproduced below —

.i'a,Ta Feb Mar Apr May Jun

1 2 6 1_- -1.3 . :+
Jul Aug  Sep Oct  Nov Dee  Total
11 1 5 a 1 7 0 __3“ ‘47_

These figures show that at Allahabad maxinum
number of squalls occur in May and July while
June is fourth along with September. However,
Fig. 1shows that for Allaha bad June is undoubtedly
the month having most squalls and the frequency
in June is more than double than that of Septem-
ber. Another example could be given about
Nagpur whose squall data for the period 1948-62
have been studied by the author. Ramakrishnan
and Gopinatha Rao (1954) had given the squall
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frequency for Nagpur based on 1948-52 data
as under

Jan Feb Mar Apr May Jun

0 7 5 10 . 22 B 2.')_
Jul Auyg Sep Ot Nov Dec Total
15 7 b1 2 L] 0 98

While the author has found the squall frequency
for Nagpur based on 1948-62 data as —

Jan Feb Mar  Apr May Jun
3 7 38 36 67 126
Jul Aug Sep Oct  Nov Dec Total
46 24 28 16 0 2 393

A comparison of figures for February, March and
April shows very wide and interesting differences.
Further in Ramakrishnan’s table the frequencies
for May and June are nearly equal while in the
other table based on 15 years data June frequency
is nearly double that of May. It shows, therefore,
that a 5-year period is quite insufficient to give
a correct idea of squall frequency distribution.
Since squall data of a much larger period than
15 years are not available it cannot be said with
any amount of certainty that the period of 15 years
is the optimum period for showing the squall
frequency distribution at a place. However,
since squall is a very variable phenomenon it is
folt that a minimum period of 15 years data should
be used to have a fair idea of the monthly and
seasonal variation of squalls at a place.
4. Diurnal variation of squalls

Figs. 2(a), 2(b) and 2(c) give the percentage
frequency of diurnal variation of squalls in three-
hourtly intervals for Allahabad, Lucknow and
Jodhpur. From Figs. 2(a) and 2(b) it is seen
that (i) the largest frequency is between 15 and
18 IST and about 30 per cent of squalls occur
during these hours, (41) about 22 per cent of
squalls occur hetween 18-21 IST and hence the
6-hour period 15-21 IST accounts for slightly
more than 50 per cent of all squalls, (iii) Allahabad
shows another large frequency of occurrence
between 00-03 IST when about 16 per cent of
squalls occur mostly during March to June. This
characteristic is not shown by Lucknow, (i)
the frequency between 03 and 12 IST is least,
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Fig. 2. Diurnal variation of squalls (Annual)

only about 10 per cent of squalls occurring during
these hours,

Asregards Jodhpur (Fig. 2c), the general pattern
of distribution of squalls is roughly the same as
at Allahabad except for the following differences —

(¢) The peak between 00-03 IST (similar to
Allahabad) is not shown,

(it) 67 per cent (two-thirds) of squalls occur
between 15-21 IST as against only 50 per cent over
east Uttar Pradesh, and

(#it) The frequency of occurrence between 03-12
IST at Jodhpur (4 per cent) is much less than
that over east Uttar Pradesh.

Diurnal variation of squalls with reference to their
duration — Tables 1(a) to 1(c) show the diurnal
variation of squalls at Allahabad, Lucknow and
Jodhpur for each month with reference to their
duration. These tables have been sub-divided for
the duration limits of squalls (1) <10, (2) 11-20,
(3) 21-30 and (4) >30 minutes, The percentage
frequency of monthly totals with reference to the
total frequency of squalls has also been indicated,
These tables reveal the following salient features —

(¢) Between 70 to 75 per cent squalls over
east Uttar Pradesh are of short duration of <10
minutes. For Jodhpur, this frequency is much
less, viz., onlv 55 per cent

(%) 12 to 17 per cent squalls over east Uttar
Pradesh have a duration of 11-20 minutes and
they mostly occur in the months of March, May
and June, whereas its frequency is much greater
over Jodhpur, being 31 per cent and these mostly
occur in the months of May, June and July,

(i#i) The frequency of long duration squalls,
viz.,, greater than 30 minutes duration is quite
small (3 to 4 per cent) over east Uttar Pradesh and
these mostly occur in summer months and have
a definite bias for early morning hours 00-03 IST.

Similar squalls frequency is double at Jodhpur
(8+5 per cent) and these oceur in summer months
April to June and in September.

Diurnal variation of squalls with reference to
their mazimum speed — Tables 2(a) to 2(c) give
the frequency distribution of squalls with reference
to the maximum speed reached for Allahabad,
Lucknow and Jodhpur. These tables have been
sub-divided for the following speed limits—
(1) <30, (2) 31-40, (3) 41-60, (4) 61-80 and
(5) >80 kts.

The following salient features can be observed
from these tables —

(¢) About 40 per cent of squalls over east Uttar
Pradesh have maximum speed of 30 kts or less,
t.e., they are mild. Similar frequency for Jodhpur
18 much less (269 per cent).

(1z) 32 to 38 per cent, i.e., about one-third
of squalls over east Uttar Pradesh as well as
Jodhpur have a maximum speed 31-40 kts.

(14%) 20 to 25 per cent of squalls over east Uttar
Pradesh have a maximum speed of 41-60 kts
whereas the frequency over Jodhpur is 33 per cent.
May and June are the main months when squalls
of such intensity occur over east Uttar Pradesh.
‘];‘l?lr Jodhpur the main months are May, June and

y.

() The frequency of occurrence of squalls
>60 kts is negligible (about 2 per cent) both
over east Uttar Pradesh and Jodhpur,

5. Direction of squalls

Tables 3 (a) to 3(c) give the monthlyprecentage
frequencies of the number of occasions on which
squalls occurred from different directions for
Allahabad, Lucknow and Jodhpur respectively,
The frequencies have been given in 16 points of
compass and the total number of squalls oceurring
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from any direction for the whole year as well as
their percentage frequencies have also been indica-
ted in the tables.

Trom the tables the following salient features
can be seen —

(1) More than 50 per cent of squalls occur from
W to N direction at Allahabad.

(2) At Lucknow the main directions of occurrence
of squalls are NW to N which account for over
40 per cent of squalls.

(3) At Lucknow the percentage of occurrence
of squalls from W/WNW direction is only 6 while
for Allahabad it is as high as 24 per cent.

(4) At Jodhpur the main direction of squall is
NE from which 25 per cent of squalls occur. This
is in contrast to east Uttar Pradesh arca where
the NE'ly direction account for less than 5 per
cent.

(5) At Jodhpur during the months of March,
April and May NW;WNW is the main direction
of squall while in June and the monsoon months
of July to September NE direction becomes the
predominant one. Further with the advance of the
monsoon season the NE frequency progressively
increases while NW’ly frequency becomes
negligible.

MAX. SPEED IN GUSTS (£ 30Kts)

(31-40 kts)

I (41-60 »)
ay ” (6 l_so " )
" " ( >80 ")

6. Frequency of squalls with reference to its duration and peak
value of wind speed

Figs. 3(a) to 3(c) give the frequency curves of
squalls with reference to their duration and the
maximum speed recorded in gusts for Allahabad,
Lucknow and Jodhpur. Five curves representing
the maximum gust speed of <30, 31-40, 41-60,
61-80 and =80 kts have been drawn for each
station.

From the figures it can he seen that —

(1) The frequency is largest for squalls having a
maximum speed of <230 kts and duration-=< 10 min.
These account for about 35 per cent of the total
squalls over east Uttar Pradesh. While at Jodhpur
their frequency is significantly low, being only
about 20 per cent,

(2) The frequency of squalls having maximum
speed <30 kts falls off rapidly as their duration
is increased and although squalls of maximum
speed <30 kts and duration 21-30 min or more
are not unknown over east Uttar Pradesh their
frequency is negligible.

(3) At Jodhpur squalls of maximum speed
<30 kts and duration more than 20 min do not
oceur.

(4) The trend in the squalls curves over east
Uttar Pradesh is decrease in frequency with the
increase in duration of squalls, However, at
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Jodhpur the curves of squall frequeney having
maximum speed 31-40 and 40-60 kts reach a
minimum for squall duration 21-30 min and then
shows an increase for squalls having duration
=30 min. It further shows that most of the
squalls at Jodhpur of duration =30 min have
maximum gust speed between 41-60 kts.

(5) The frequency of squalls having a maximum
wind speed 31-40 kts and duration 11-20 min
is quite large for Jodhpur. This feature is not
revealed by east Uttar Pradesh stations.

7. Multiple squalls

An examination of squall records of Allahabad
and Lucknow shows that multiple squalls are not
rare over east Uttar Pradesh. Table 4 gives the
details of the occurrence of the multiple squalls
at Allahabad and Lucknow.

1t is seen from the table that Allahabad recorded
2 squalls in a day on 13 occasions in 15 years and
3 squalls in a day only once. However, Lucknow

had recorded 4 and 3 squalls in a day on 1 occasion
each and 2 squalls on 4 days in the 9-year period
for which records are available. Allahabad does
not show any hias for any particular month when
2 squalls oceur in a day but it is seen that multiple
squalls had occurred only in the afternoon and
carly part of night. On the other hand at Lucknow
it is seen that multiple squalls mostly oceur during
the months May and June but these can occur
even in forenoon hours. Usually theve is a shift
in wind direction for each squall when multiple
squalls oceurred. Normally the shift in direction
is about 45° when a second squall oceurs after
a short duration after the first squall but a shift
as much as 135° has also been noticed Imtmen
multiple squalls.

8, Monthly and diurnal variation of squalls

Figs. 4(a) to 4(c) show the percentage frequency of

monthly diurnal variation of squalls at Allahabad,
Lucknow and Jodhpur. The figures show that thc
highest frequency of slightly more than 4 per cent
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for Lucknow and Jodhpur is in the month of
June between 15-18 IST. This means that one
squall could be expected during these hours every
20 days on an average in this month. For Allaha-
bad the maximum frequency (2:5 per cent) is
between 15-18 IST in May and 15-21 IST in June.
Lucknow shows a backward progress of the time of
occurrence of maximum squall frequency from
May to August. During May the time of occurrence
of maximum squall frequency is between 21-24
IST while during August it is 12-15 IST. This
feature is not shown by Allahabad although a
feature somewhat akin to this is shown by Jodhpur
where maximum squall frequency in May occurs
between 21-24 IST while during August and
September it occurs between 15 and 18 IST.

However, Allahabad shows the peculiarity of a
maximum squall frequency occurring during
00-03 IST in March which is not shown either
by Lucknow or Jodhpur.
9. Conclusion

The study shows that east Uttar Pradesh is
less susceptible to severe squalls than west
Rajasthan. Not only the squalls occurring over
east Uttar Pradesh are less severe but, normally,
their duration of occurrence is also less than those
occurring over west Rajasthan. It also shows
that the remarkable squall of March 1950 at
Allahabad which recorded the highest velocity
in India (101 mph) was a freak one and the chances
of squall of similar intensity occurring are indeed
small.
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TABLE 1(a)
Frequency of squalls duration at Allahabad

Time
(IST)

Jan

Feh

Mar

Apr

May

Jun Jul Aug

Sep Oct

Annual

0—3
3—6

6 —19

9 —I12
12—15
15—18
18—21
2124
Total

% frequency

0—3
3—6

6 —9

9 —12
12—15
15—18
18—21
21—24
Total

9% frequency

0— 3

3—6

6— 0
9—12
12—16
16—18
18—21
21—24
Total

% frequency

0—3
3—6

6 —9

0 —I12
12—15
156—18
18—21
21—24
Total

9% frequency
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0-6

Lo

8:3

= ot &

<7 10 minutes
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TABLE 1 (b)
Frequency of squalls duration at Lucknow

Time Jan Feb Mar Apr May Jun Jul Aug Sep Oct

(IST)

< 10 minutes

0—3 1 1 1 |
$—8 5
6G—9 1
0 —12 1 1 3
12—15 1 1 2 3 5 2
15—18 3 3 12 5 1 2 3
18—21 2 2 3 5 4 1 1
21—24 1 1 0 1 1 1 1
Total 1 2 5 5 16 26 15 10 [ 4
9/, frequency  0-8 1-7 1-3 4-3 13-6  21-9 119 8:5 5-0 3.4
11 — 20 minutes
0— 3
3— 6
6—9
9—12
12—15 1 1
15—18 1 1
18—21 2 1
21—24 4 2 1
Total 4 1 B 4 2 1
o}, frequency 3-4 0-8 17 3:4 1.7 08
21 — 30 minutes
0—3 1
3 —¢6
6—9
9 —12 1 1
12—15 1
15—18 L 1
18—21 ! 1
21—24 !
Total ! A $ i 2
o/, frequency 0-8 1+9 2-h 0-8 1-7
= 30 minutes
0—3 1
3 —6 ]
6—9
9 —12
12—15
15—18 2
18—21 !
21—24
Total 1 3 2
0-8 2.5 1-7

of, frequency

P
G A+~ =1 W W

—
—
- o N =

-1
c
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TABLE 1(c)
Frequency of squalls duration at Jodhpur
Time Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Annual
(IST)
=< 10 minutes
0—3 1 1 3 1 1 7
3—6 1 1 2
6 —9 1 1
9 —12 1 1
12—15 1 1 3 7
15—18 2 4 1 5 7 12 5 8 44
18—21 1 1 2 2 7 9 ] 3 1 31
21—24 2 2 4 G 1 1 1 17
Total 3 8 6 14 24 25 14 15 1 110
% frequency 1-5 4:0 30 7-0 11:9 12-4 7:0 Tt 0-5 47
11 — 20 minutes
0—3 2 4 G
3—6 1 1 1 3
6—9
9 —12
12—15 3 1 2 6
1518 3 1 2 10 5 3 4 28
18—21 1 4 3 4 1 1 14
21—24 1 4 1 6
Total 5 3 12 19 12 b 63
9/, frequency 2:5 15 6-0 9.3 6-0 5 35 31-3
21 — 30 minutes
0—3 1 1
3—6
66— 9
0 —I12
12—165 1 1 °
15—18 2 2 4
18—21 2 1 3
21—24 1
Total 1 i} 2 4 11
9 frequency 0:5 2:5 1-0 g 540
>80 minutes
0—3 1 1
3—0
6 —9
9 —I12
12—15 1 I
15—18 2 1 a
18—21 1 9 "
21—24 2 5
Total 2 9 17
% frequency 10 4-0 2.0 1:5 85
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TABLE 2 (a)

Frequency of maximum speed of squalls at Allahabad

Time Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee  Annual
(IST)
= 30 knots
0—3 2 5 2 3 3 2 17
g0 2 1 3
6 —9 1 1 2
9 —12 . ] 1 1 3
12—15 2 1 1 3 1 1 9
15—18 1 1 4 2 5 3 16
18—21 1 5 3 3 1 1 14
21—24 2 2 1 1 6
Total 4 4 13 4 6 5 9 10 8 5 2 70
o frequency  2+4 2-4 7-6 2.4 36 3.0 5.4 60 4.8 0 1-2 41-6
31 — 40 knots
0—3 1 1 1 2 1 6
3—6 1 1 2
6 —9 1 1
9 —12
12—15 2 1 2 5
15—18 1 1 1 8 4 2 3 1 21
18—21 1 3 b 2 1 1 13
2]1—24 1 3 2 2 1 1 1 11
Total 1 2 G 2 15 16 i 2 6 1 1 659
o, frequency 0-6  1-2 36 1.2 90 96 42 1.2 36 06 06 350
41 — 60 knots
0—3 3 1 4
3—6 1 1
6—9
9 —12
12—15 1 2 3 1 1 8
15—18 i) 5 1 1 12
18—21 1 2 4 2 9
21—24 1 1
Total 5 4 6 13 4 1 1 1 35
9, frequency 3-0 2-4 36 7-8 2-4 0:6 0:6 06 211
61—80 knots
0—3
3 —6
6 —9 1 1
9 —12
12—15 1 i
15—18 1 B
18—21
—24
'i::l,al 1 1 1 3
o/, frequency 0-6 0-6 0:6 1-8
> 80 knots
0—3
3—6
6 —9
9 —12
1215
15—18 I
18—21 1
21—24 y
1
Total 06 P

o/ frequency
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TABLE 2 (b)
Frequeney of maximum speed of squalls at Lucknow
Time Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Annual
(IST)
<< 30 knots
0—3 1 1 1 3
3—6 1 1
6 —9
9 —12 1 3 4
12—15 2 2 1 8
15—18 1 1 7 4 1 1 1 16
18—21 1 2 2 3 8
21—24 4 9 6
Total 1 2 8 12 12 7 2 1 46
o4 frequency 0-8 08 1-7 6-7 10-1 10-1 6-0 1.7 08 38-7
31— 40 knots
0—3 1 2 3
3—6
6 —9 1 1
9 —12 1 2 3
12—15 1 1 1 2 1 1 7
15—18 1 2 4 1 1 9
18—21 1 1 1 2 1 1 1 8
2124 1 1 3 1 7
Total 3 3 G 11 b 3 2 38
% frequency 0-8 2-5 2.5 5:0 9-3 4.2 34 2:6 1-7 31-9
41— 60 knots
0—3
3—6 5 5
6—9
9 —12 1 1
12—15 1 1
15—18 1 1 1 4 2 1 10
18—21 1 1 3 3 1 10
2124 3 1 1 1 7
Total i 7 13 3 1 1 2 34
9, frequency 4:2 1-7 6:0 10-9 2:5 0-8 0:8 1:7 286
61 —80 knots
0—3
3 —6
6—9
9 —12
12—15
16—18
18—21
21—24 1 1
Total 1
% frequency 0-8 0-8
= 80 knots

NIL
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TABLE 2 (¢)
Frequency of maximum speed of squalls at Jodhpur

Time

(IST)

Jan

Feb

Mar

Apr May Jun Jul Aug Sep

0—3
3—6
6—9

9 —12
12—15
15—18
18—21
21—24
Tatal

% frequency

0—3
3—06
6—9

9 —12
12—15
16—18
18—21
21—24
Total

94 frequency

0—3
3—6
6—9

9 —12
12—15
15—18
18—21
21—24
Total

9% frequency

0—3
3—6
6—9

9 —12
12—15
15—18
18—21
2124
Total

9, frequency

0—3
3—6
6—9

9 —I12
12—15
16—18
18—21
21—24
Total

9o}, frequency

— N

=

s

[l =]

)

cp =1 b2

&
s

= 30 knots

1 2
1 2 1
1

10

W b 1O DS et
L]

.':*'_II'_’,‘-'D—-
W L3 1D 1S e
QO = v b

.-
[T

31 — 40 knots

Qo g2

3

Y
R -

Sr1eo b
PO T

41 — €0 Kknots
1

[ &]

1 1

12 8 1 1
4 6

3 1

21 16

10-8 8:0 0

S
P
TR

= Ml
p—
=3

b2
-1

61 — 80 knots

U
e
-

> 80 knots
1

Oect Nov  Dee  Annual

30

ot

-
b
0.5 37-8

b b e

ra
=]

—
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TABLE 3 (a)
Percentage frequency of direction of squalls at Allahabad
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW X T
Jan 00 200 00 00 0.0 00 00 00 00 00 00 00 20-0 20:0 40-0 00 bl
Feb 00 00 00 00 00 00 167 00 00 00 00 00 00 16:7 50:0 16:7 6
Mar 190 38 00 00 00 00 38 00 00 152 38 3.8 190 11'4 15:2 38 26
Apr 100 00 00 o0 00 00 00 100 200 20-0 100 100 0-0 0.0 00 0-0 10-0 10
May 7.4 87 T4 00 00 00 00 00 74 37 148 3-7 185 15-1 14-8 7-4 27
Jun 86 11-:5 2.9 2.9 00 00 00 29 00 86 29 58 8 24-1 5-8 2441 35
Jul 4.8 96 48 00 96 00 283 00 48 48 48 00 96 00 143 48 21
Aug 0-0 .0 154 00 00 00 797 77 77 77 00 00 154 308 00 77 13
Sep 67 6-7 13-3 133 6-7 67 67 133 o0-0 67 0.0 00 6-7 67 67 00 15
Oct 00 143 00 00 286 00 143 0.0 00 0-0 14-3 00 0-0 0-0 28:6 0:0 7
Nov 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0
Dec 0-0 333 00 00 00 00 00 00 00 00 00 00 00 333 333 00 3
T 13 12 8 3 b 1 11 b 6 14 9 b 19 21 22 13 1 108
% fre-
quency
of the
total 7.7 7.2 4.8 1.8 3.0 06 66 30 36 82 54 30 11-3 125 131 7-7 06
X — Direction not determined T — Total number of squalls
TABLE 3(h)
Percentage frequency of direction of squalls at Lucknow
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW X T
Jan 0-0 00 00 00 00 00 00 00 00 00 00 00 00 001000 00 1
Feb 50-0 0-0 00 00 00 00 00 00 00 00 50 00 00 00 00 00 2
Mar o0 00 111 00 00 o0-0 22:2 00 00 0-0 11-1 11-1 0-0 22-2 22-2 0-0 9
Apr 0-0 00 14-3 00 0.0 00 00 00 14:3 143 0:0 00 14-3 0-0 14-5 28-6 7
May 143 96 96 00 00 00 00 00 48 48 48 00 0-0 0-0 288 24-0 21
Jun 168 556 00 00 2.8 00 56 56 00 2-8 84 140 2-8 B84 196 8-4 36
Jul 100 1000 0-0 50 00 50 150 ,56:0 00 50 50 150 0.0 0-0 10-0 10-0 50 20
Aug 83 83 00 83 250 83 83 83 00 00 00 00 00 00 16-7 8-3 12
Sep 0-0 00 00 00 333 00 167 16:7 0-0 00 00 00 00 00 16:7 0-0 16:7 6
Oct 0-0 00 0.0 200 00 00 00 40-0 00 200 00 00 00 00 00 200 ]
Nov -0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0-0 0
Dec -0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0
T 13 7 4 3 6 2 9 7 2 5 7 9 2 5 22 14 2119
95 fre-
%t
total 0.8 459 34 26 650 17 764 659 1:'7 42 59 76 1-7 42 185 11'7 1:7

X — Direction not determined

T — Total number of squalls
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TABLE 3 (¢)

Percentage frequency of Jirection of squalls at Jodhpur

N NNE NE ENE E ESE RSE SsE 5 SSW OSW WEW W WNW NXW NNW X T
Jan 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0
Feb 0-0 00 00 00 00 00 00 00 00 00 0-0 333 0-0 33-3 333 0-0 3
Mar 71 00 00 00 00 00 00 00 00 142 21.3 17-1 00 142 98.4 71 14
Apr 9.1 18:-2 182 0-0 00 00 00 00 00 00 91 9] 91 00 27-3  0-0 11
May 17-8 14-8 11-8 00 3.0 3-0 80 00 00 00 310 00 84 11-8 148 3.0 31
Jun 11-5 3-8 250 0-0 77 57 57 38 -7 00 38 00 00 00 17-4 3-8 57 5
Jul 2:6 52 333 52 128 26 153 26 26 26 00 52 2.6 00 52 2.6 30
Aug 45 9:2 5000 00 136 91 0-0 00 00 45 00 00 45 00 45 0.0 292
Sep 40 40 280 130 280 40 40 00 00 40 40 00 00 00 80 0-0 25
Oct 00 00 00 0-0 00 00 00 00 00 00 00 00 00 00 00 0-0 0
Nov 0-0 00 00 00 00 00 00 00 00 00 00 00 OO0 00 00 00 0
Dec 00 00 00 00 00 00 00 00 00 00 001000 00 00 0-0 0-0 1
T 17 14 50 ] 20 8 13 3 3 > s G i} 7 2% 5 1 201
9pfre-
quency
of the
total 85 70 247 2-5 1000 40 65 15 25 2.5 40 30 30 35 128 25 1.5
X — Direction not determined T — Total number of equalls
TABLE 4
Multiple squalls
Time of D}ll'ﬂ- Maxi- Direction Time of Dura- Maxi- Direction
commenee- tion mum  ——A—— - commence-  tion mum e —
ment speed  From To ment speed  From To
(IST) (min) (kts) (IST)  (min) (kts)
ALLAHABAD ALLAHABAD (contd)
1948 22 May (1) 1620 2 31 W NNE 1957 5 Aug  (1)2802 3 28 SE  WNW
(2) 1735 8 36 WNW N (2) 2315 2 33 WNW NNW
1949 7 Mar (1) 1940 5 28 E W 1961 30 Jan (ooro 6 49 N NW
(2)2025 25 30 W SE (2)1730 4 52 E NNE
1950 21 Mar (1) 1615 5 371 NE SW 1961 1 Apr (1)1815 2 48 NE = S8W
(2) 1955 25 88 E W (2) 1830 3 GO S8V SW
1950 8 May (1) 1705 3 37 W N e
(2) 1720 5 4 W NW LUCKNOW
1951 26 Jul (1) 1550 2 45 E SE 1957 28 Jun (1) 0830 2 35 ENE NNE
(2) 1645 2 38 E E (2) 2020 1 24 ESE SSW
19563 5 Feb (1) 1545 b 30 N NW 1959 26 May (1)2025 10 69 E NE
: )
(2) 1845 2 27 SE NW (2) 2355 3 nd ENE NNW
1955 2 May  (1)1635 2 36 N NW 1950 25 Aug 1)1055 3 5 NE E
(2)1947 6 27 NNE SW )25 Aug (1) 1055 2o
(3)2006 15 40 XN S e
<) F s h
1056 15 Mar  (1)1957 30 20 E N 1961 21 Jun E!)) pe 8 M O =
(2) 2210 20 31 W N = e o P ST
(3) 1655 5 Gl Calm  WNW
1956 22 Mar 1) 0015 30 29 E N ]
52; 1995 45 26 NE NNW 1962 30 May  (1)0120 &5 45 ENE N
) - o (2)1825 35 68 NW NW
1956 5 Jun (1) 1545 15 47 SW WSW (3) 1905 10 67 W S
(2) 1750 15 61 WNW SWwW (4) 2153 I 59 SSW NW
1957 1 Jun (1) 1920 5 36 SSwW SSE 1962 31 May (1) 1910 2 38 Calm SW
(2) 1945 20 41 SE NE (2) 2315 2 26 Calm NNW




