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Fig. 1. Increase in frequency of poor visibility in rela-
~ . tion to growth of factories
‘the occasions when lowering of visibility was ob-
served were on days when the difference between
TT and Td Tq. was less than 2° C; in other
words when the relative humidity was above say
90 per cent.- The poor visibility observed is,
~ therefore, not generally due to moist phenomena
_ like mist or fog, the more frequent visibility
deterioration being caused by smoke or parti-
culate matter. o

(iii) Poor visibility and surface wind

Values of visibility (Occasions equal to or
- less than 3 km) were plotted against surface
wind speed (irrespective of “direction) in Figs.
-~ 2(b) and 3(b) io examine the contribution of
over-all ventilation to the deterioration of visi--
bility. As more or less expected, the scatter of
points indicate that on roughly 80 per cent of
occasions - deterioration of visibility occurred
with wind speeds less than 5 kt at 0200 GMT
while on 73 per cent of the occasions poor visi-
bility occurred at 0300 GMT with wind speeds
less than 5 kt. o

(iv) Poor visibility and surface wind direc-
tion . ‘

Since 10 kt was more or less the upper limit-

ing value as seen from Figs. 2(b) and 3(b), an

attempt was made to find out whether there is

. any relationship between deterioration of visi-
bility and the directions from which wind with
speeds less than 10 kt was blowing. Fig. 4(a)
shows the frequency of occurrence of winds with
speeds equal to or less than 10 Kt from all direc-

tions correct to 10° of the compass for the

period 00 to 06 GMT for the months December
- 1972 to February 1973 and December 1973 to
- February 1974. The occasions when the wind

‘was calm have been excluded from the presenta-
- tion. The general prevailing surface wind at
- Bombay during these hours in the season men-
tioned is from the northeast quadrant. Tt may,
hqwequr, be seen that hills and elevated ground
(see Fig. 5 ) are close to the airport between the
Tough bearings 360° and 050° and also

between 090° and 120°. The frequency of
winds blowing from these sectors is also low,

- probably due to the blocking effect of topogra-
- phy and modified flow around elevated ground.

Fig. 4(b) shows the frequency of = visibility de-
terioration with reference to. various wind
drections. The close resemblence of Figs. 4(a) -
and 4(b) only indicates that the direction of
surface wind has an important role to play in
the lowering of visibility over the airport.

- (v) Increase in the number of factories/indu.g-
tries
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In Fig. 5 the distribution of factories around
the airport is also indicated. In the corporation
Wards adjoining the airport on the east and
the north more than 70 per cent of the factories
are concentrated in the area shown ‘double
hatched. The same area is also highly popu-
lated. There is hence a reasonably good
indication that smoke and other’ suspended
particulate matter emitted by the factory chim-
neys and domestic fires are carried over the air-

-field by the local wind. There are also a large

number of occasions when the wind is calm or
very light with speeds not measurable with the

" conventional wind instruments and still the visi-

bility had reduced. It is quite possible that even
under such ‘calm’ condtions the peculiar topo-
graphy of the area surrounding the airport could
cause the pollutants to stagnate over the eastern
end of the runway aided by a mild katabatic
flow from the east and north, until with the pro-
gress of the day and the change in the stability
of the atmosphere and the wind field, they are
ultimately dispersed. The close relationship bet-
ween the occurrence of poor visibility and indus-
trial growth of factories in the corporation
Wards to the east and north of the airfield is also
shown in Fig. 1 for a few years for which data
was readily available. It is interesting that around
1962-64 there was a sphere trend in the in--
crease of the number of occasions of poor visi-
bility. There is another sharp rise later from 1967
onwards. A study of the local terrain has re-

vealed that a small hillock ncar the eastern end

of the runway was cut and brought down to
almost ground level around 1962-64. This pro-
bably helped more. atmospheric pollutants from
the factories and, habitations in the east to
slowly drift over the airfield, adding to the num-

ber of occasions of poor visibility,. apart from

the contribution of the increase in the number
of factories themselves, details of which are not
available at present. The sharp rise from 1967
onwards can, most probably be attributed to the
marked growth of industries/factories and the
resulting increase in population during this period
over the area to the north and east of the aero-
drome. ’

(i) Prolonged spells of\ poor visibility at.
Bombay airport : ‘

Some of the spells of poor visibility during the
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TABLE 1

| nce of poor visibility in various ranges at Bombay airport between 00.and 06 GMT during the period
Feemtency of cocamrence ]o)el;ember to February 1972/73 and 1973/74 . }

Total

Visibility Range
(km.)

Number of occasions of poor visibility at Bombay
a airport at time (GMT) ;
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Fig. 5. Location map of Bombay airport & surround-
ings.

(b) The poor visibility spells last longer if
the depth of inversion is large and/or
the temperature difference between the
surface and the top of the inversion
layer is large. , S

On the 25 days considered in January 1974

- the average depth of inversion at 00GMT was ’
about 500 metres and the average difference in
temperature between the surface and the top -of
the inversion layer was 7° C. The prolonged
spells of poor visibility (> 5 hours) were found
to occur when the wind was calm and the depth
of inversion exceeded about 750 metres and/or

- the difference in temperature between the ground
and the top of the inversion layer exceeded

o 10°C.

_ These observations only confirm the fact that
the atmospheric pollutants and smoke that cause
poor visibility get dispersed only when the wind
shifts or strengthens mtroducing ‘turbulent mix-

T e

ing or when the inversion layer is destroyed by
ground heating and low-level convection,

3. Conclusion

(i) It is apparent that poor visibility over
Bombay airport in the mornings of the cold
weather period from December to February is
not generally caused by moist phenomena like
.mist or fog. Rangarajan ( 1952) and. Viswa-
nathan and Faria (1963) had studied the oc- -
currence of fog over Bombay airport which as
seen from the climatological records is a rare
phenomena for Bombay. The present . study
definitely indicates that the poor visibility in
1972-73 and 1973-74 during the season Decem-
ber-February was caused mainly by atmospheric
pollutants in the form of suspended particulate
matter and not due to mist or fog.

(it) The deterioration of visibility  occurs
when either it is calm or when a light wind is
‘blowing from the north or east quadrants. The
marked concentration of factories and popula-
tion in these quadrants seems to indicate that the
poor visibility is caused by smoke and atmos.
pheric pollutants, from domestic fires and factory
chimneys, which slowly drift towards or stag-
nate over the eastern side of the acrodrome
near the 27-end of the main runway. The visi-
bility is generally lowest over the eastern side of
the airfield. As the smoke and pollutants  drift
slowly towards the west they thin out and the
visibility over the western portions of the airfield
is usually better.

(iii) The close relationship between poor
visibility during the winter mornings over Bom-
bay and the industrial/population growth is fur-
ther emphasised by the similarity in the curves
that indicate factory growth in the north and
east quadrants and the incidence of poor  visi-
bility.

(iv) The spells of poor visibility last as long
as either the wind speed remains low <5 ke
or.it is calm and/or as long as the inversion
layer over the area remains undestroyed. Visi-
bility improves only with the progress of the day
and the consequent ground heating and/or with
the strengthening or marked change in direction
of wind.
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