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Fige 1. Track of the tornado

front caved in and the window panes were
smashed. Steel fencing was blown off and desert
coolers and medical equipment were destroyed.
At the students’ hostel, named, Patel Niwas,
doors, windows and walls came tumbling down.
The roof of the ‘Monkey House’ at Patel Chest
Institute was blown off. The loss at the insti-
tute was estimated around Rupees 1.5 lakh.
The roofs of the Karamchari barracks and the
Basic School behind Law Faculty were blown
 off. Staff quarters in the Law Faculty and the
Central Institute of Education suffered substan-
tial damage. The compound walls of Miranda
House and the S.G.T.B. Khalsa College collap-
sed. The roofs of the out houses of ‘Miranda
House’ were blown off. The damage to the
college was estimated to be nearly Rupees thirty
thousand. At Khalsa College all glass panes
were damaged, metal grills wrenched out of the
walls, water coolers flung into the compound

¥

and laboratory equipment severely damaged.
The college suffered an estimated financial loss
of Rupees 10 lakh. The total loss of property
in the university was estimated to be over Rs.
70 lakh.

A private bus with about 70 passengers
proceeding to Panipat along Mall Road was
lifted off the road and deposited nose down in
a nullah about 20 metres off the road. The body
of the bus was twisted and two of its passen-
gers were killed. Another bus near Khalsa
College standing on the road was turned through
an arc of 90°in an anticlockwise direction. A
scooter rickshaw was lifted and thrown against
the trunk of a tree. A few cars were taken off
the road side and placed inside Khalsa College.
A tea stall near the petrol pump in front of
‘International Students Hostel’ was lifted up.
A tempo was lifted from the petrol pump and
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Fig. 4(a). Synoptic situation at 12 GMT on-16 Mar 78
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Fig. 5. Synoptic situation at 0300 GMT on 17 Mar 1978
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F1g 4(b) Upper winds at 900 metres asl at 1200 GMT
16 March 197 8

vertical wind shears (although the maximum

wind- speed reported at Patiala was 56 kt-—

Fig. 6).

An upper air cyclonic circulation extending

upto 900 metres asl developed over northeast
Rajasthan and adjoining Haryana on 17th morn-
ing (Fig. 6). The trough in the westerlies con-
tinued to retain its northwest-southeast orienta-
tion- from

occurred over north Rajasthan and adjoining

Pakistan. Negative pressure departure more than

7 mb occurred in an area extending from north
Rajasthan to Jammu & Kashmir.' A significant

Fig. 6. Stream line,

1sotach analysis at 900 m asl at

40°N, " 65°E to  30°N, 70°E.
Negative pressure change of 6 mb and more

0000 GMT on 17 March 1978

feature in the upper air was the presence of very
strong winds (85 knots) at 500 mb over Delhi
although the winds at just below and just above
this level were much less.

On the evening of 17th the depressmn rapidly
weakened and only an upper air cyclonic circu-
lation was seen over Punjab and adjoining areas
of Jammu & Kashmir and Himachal Pradesh
extending upto 2.1 km asl. The trough in the
westerlies retained its orientation but extended
southwards to 25° N, 71° E. An extended low
lay over the area from Punjab to north Madhya
Pradesh. The upper air cyclonic circulation over
northeast Rajasthan and adjoining Haryana
moved southeastwards and lay over southwest
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Fig. 8. New Delhi tephigram of 1200 GMT on 17 Mar 1978.

) R DELHI
500 N ul.. / - g S O
700 N v
‘l\‘ < d \ W
@so
< I | 7
N PO
o INY R AR
TIME GMT . 12 co 18 12 00 12 00
DATE 18 MARCH 1979 17 ‘ T3

Fig. 9. Vertical Time Section of Delhi.
(Solid line indicates trough)

~ kt/km. Also to be noted is the presence of super
adiabatic lapse rate between 530 and 500 mb.
- The rate of fall of temperature with height was
13.6°C/km in this layer. The horizontal moisture -
- distribution at the sea level shows a moist wedge
- greater than 15° C isohume.

- However, dry air in the mid tropospheric
~ levels was not found in the present case. On the

contrary a very deep moist layer extending from
_ the surface upto mid troposphére was present.
.'The trigger mechanism in the, present case was

most likely provided by the trough in the lower

‘troposphere which moved from west to east
across Delhi between 1200 GMT and 1800
‘GMT of the 17th (Fig. 9). In addition the area
< of formation of tornado lay to the left entrance
of the low level jet (Fig. 6). This also could
‘have acted as part of the trigger action.

3.1. Radar observations

Photographs of radar observations taken at

- Delhi Airport (Palam) by a B.E.L. radar at

1235, 1236, 1237 and 1238 GMT on 17 March
1978 are reproduced in Fig. 10. Although the

intensity of the echoes was very high, no special
characteristics such as hooks etc usually asso-
ciated with tornadoes were seen. . .

4. Conclusion

Three of the conditions favourable for the

occurrence of tornadoes in the U.S.A. are found

_to be asociated with the occurrence of the tor-
- nado under study. They are:

(i) The tornado occurred on a trough ex-
tending southeastwards from the cen-
tre of the main synoptic disturbance,

e
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