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1. Introduction

A large number of aireraft (passenger and
freighter services) now ply between Calcutta
(Dum Dum) and the Upper Assam stations.
Many of these aircraft commence flying
even during winter months early in the
morning when the occurrence of fog at the
Upper Assam stations is very common. As
fog constitutes one of the greatest weather
hazards both for landing and taking off, it
was considered important to study the fog
frequencies at Gauhati, Mohanbari and
Tezpur which have heen taken to be represen-
tative stations of the Upper Assam valley.
Tables showing (1) frequency of occurrence
of fog in different winter months, (2) fre-
quency of oceurrence of fog at different hours,
(3) simultaneous occurrence of fog at different
hours of day and night and (4) time of onset of
fog have been worked out and the meteorolo-
gical conditions which favour the develop-
ment of fog at these stations have been
studied and summarised.

2. Data used

For the purpose of the present investiga-
tion, the observational data of Gauhati and
Mohanbari airfields, and Tezpur and Dibru-
garh pilot balloon observatories, for the years
1950-52 were utilised. A short description
of the localities together with geographical
positions in respect of the above stations is
given in Table 1.

3. Monthly frequency of fog

Table 2 shows the average frequency of -
oceurrence of fog during November to Feb-
ruary at Gauhati, Mohanbari or Dibrugarh
and Tezpur. In other months there was no
occasion of fog in these localities. It will be
seen from the table that the monthly fre-
quency is highest at Gauhati in all the winter
months (November to February), the maxi-
mum being in January. The frequency is
lowest at Tezpur.

4. Hourly distribution of fog

The number of occasions when there was
fog at different hours at these stations during
the winter months November to February
of 1950 to 1952 is shown in Table 3(a). It will
be seen from the table that there was no
occasion of fog between the hours 0500 and
1600 GMT at any station. The number of
occasions was generally maximum at Gauhati
as compared to other stations at all other
hours of November to January, the highest
being in January between the hours 0001
to 0200 GMT.

5. Simultaneous occurrence of fog

Table 3(b) shows the number of occasions
when there was fog simultaneously (a) at all
the stations (Gauhati, Mohanbari or Dibru-
garh and Tezpur), (b) at Gauhati and Mohan-
bari or Dibrugarh, (¢) at Gauhati and Tezpur,
(d) at Tezpur and Mohanbari or Dibrugarh at
different hours during the winter months of
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TABLE 1

Station Position

Gauhati airfield

26°53' N
a1 437

Nov 1050 1o

1052

Dibrugarh or Mo-
hanbari airfield

Tezpur

Period of data n=esl

Feh
and Nowv 1951 10

Short description of the locality

Eastern Himalayan ranges to the north.
Felb

Hill ranges about 1000 ft high to the south
and east. River Brahmaputra runs from
northeast to southwest to the north of the
<tntiom

Easiern  Himalayan ranges to  the novth
and Naga hills to the east of the station.
Brahmaputra vuns  from  northeast to
somthwest to the north of the station
Fastern Himalayan ranges to the north,
tiver Brahmaputra runs from northeast to

southwest to the south of the station.

Note:

D-type centres at Gavhati and Mohanlvni airfie’ds started functioning from 1950 and 1851 res-

purt.i\'cl_\‘. Data for November 1930 to Februsry 1931 of Dibrugarh pilot balloon observatory {which was
close to Mohanbari) were used. ‘Lhere is no observatory at Tezpur airficld

TABLE 2

Frequencies of occurrence = fog per month

Mohanbari
or
Dibrngarh

Ganhati Tewpur

.\';)\'t'll;]ll'I:
December
January
February
Other months

Year

1950 to 1952. Tt will be seen from the table

that there was simultancons oceurrence of

fog at all the stations on 3 to 1 occasions oniy
during 2201 to 02000 GMT of
and on rare occasions during other hours
and other winter months, It is, however,
striking that ocecasions of  simultaneous
oceurrence of fog at Gauhati and Mohanhavi
are highest during 2201 to 0200 GMT in all
winter months, the maximum  being in

November

December and January. The occasions of

simultaneous ocew . -aee of fog at Cauhati
and Tezpur and at Tezpur and Mohanbari
vary between 2 and 6 particularly during
2101 to 0300 GMT of November to January.

6. Time of onset of fog

Table 4 shows the occasions of onset of
fog at different hours during November to
February of the vears 1950 to 1952, It will
he seen that occasions of onset ol log were
maximum between the hours 2200 and 2259
GMT at all these stations, As the gunrise time
at all these stations was later than 0000 GMT
during the above months it can be inferred
that the maximum oceasions of onset were
hefore  sunrise,

7. Type of fog and the meteorological conditions

favourable for its formation

It is well known that during the winter
months  Western Disturbances frequently
pass eastwards across Upper Assam and cause
low ar d medium clouds with oceasional rain
there. From a study of the synoptic cha:ts
for November to January of the vears 1950
to 1952, percentage frequency of ozeurrence
of fog in association with western disturban-
ces and the percentage frequency of oceur-
rence of fog on the remainirg days during the
period at Gaubatiand Mohanbari, have been
prepared. The occurrence of fog at Tezpur,
which is situated to the north of the Brahma-
putra river, is invariably in association with
western disturbance. The incidence of fog on
other days is rare at Tezpur. It will be seen
from the table that during the period under




TABLE 3(a)

FOG OVER UPPER ASSAM

Hourly distribution of oceasions of fog during November to February (1950-1952)

November December January February

Hours r; : - 1_‘ ‘ 3 'J‘_ ...‘ T—AT {_'5 -.-*——--- -:
& =22 5 3 =2° £ & 27 = o 2° &

_IGT)O—-W o -Iii B 'n.él nil 3 nil nil - 1 nil nil nil  wmil  nil
1701-1800 . ,, 1 6 . 1 i+, ’ - " i
1801-1900 1 5 1 7 3 1 4 i & i - s
1901-2000 2 5 1 9 3 3 (R y . PR
2001-2100 5 6 3 4 2 3 T W 1 1., .
2101-2200 6 7 4 16 7 5 15 ., 1 3 ., .
201-2300 6 7 8 32 2 8 28 18 3 4« 2,
2301-0000 28 7 9 41 24 9 3 21 1 4 5 1
0001-0100 29 9 9 41 27 9 43 28 7 4 6 1
0101-0200 22 9 6 29 24 6 43 25 7 1 G 1
0201-0300 ] 5 5 17 10 3 22 11 3 nil 3 nil
0301-0400 2 1 3 8 3 nil 3 3 1 5 nel &5
0401-0500 nil 1 1 3 - 1 il mil 5 i o

TABLE 3(b)

Simultaneous occurrence of fog at Gauhati, Mohanbari and Tezpur during the winter months of 1950 to 1952

Hours
(GMT)

1600-1700
1701-1800
1801-1900
1901-2000
2001-2100
2101-2200
2201-2300
2301-0000
0001-0100
0101-0200
0201-0300
0301-0400

November December January February
—— A e po A — 7 e =
w ¥
2 ECE =E n EEE TE s BT wE 2 €28 TEg
R E EF2F EZ £ 535 Es §e55 83
S EEE LS S EEEECE 2 2HE e 2 Sgay
o] = = d d&a = & 8 & = = @ = & o]
2 535852 £ 892 259 S E2EBE23 Sgggmag
= 255583 2SE2 82 = ES3S 83 — BZE8ES
5 SEERSE = g = = E = :
=R AR i 3370 = < o7t HR"™ I SASESA
nil wit wil il nil wil nil wil nil wil nil wil nil wil il nil
1 1 ar * ” " »» L 1] 1] 1] 13 L] T sy a3 "
1 ” ’ ” »» » » 27 s 2 » st . . - i
woow o om 1 2 1 1 wom oo it 8 W 5
T 1 2 2 1 1 1 1 1 .
v e 3 1 3 2 2 11 1 1 D
3 3 4 & 1 14 2 2 1 6 2 2 i T oL
4 6 5 6 118 5 3 113 3 2 O
3 6 5 6 1 20 8 3 2 19 5 3 e 3 ol
3 4 4 4 117 nil 3 220 5 3 w2
wil 13 2 nil &, il wil 6 1 1 w1,
. wil  nil nil s X g g 5 nil nil nil woomil o,
1 1] 1] ” »” 1 " »” il » 3

0401-0500




70

S. C. BASU

TABLE 4
Stations 1600 1904 2000 2100 2200 2300 OO0 0100 Sunrise time
' to to to 1o &) to to 10 (GMT)
18549 10540 M 21549 1259 ()4 0200
Gauh;tI : 11 3 10 14 b 31 7 2 O0T1—0041
}%)}E'arﬁlrjiiixur ki I 7 32 10 13 1 UOOZ— 0030
Tezpur 2 2 3 ; 7 6 4 1 0005— 0038
TABLE 5
November Decenber Jannary
Sy — - = = — i PSR - !
1950 1451 1951 1952
A ———— —_— A e
= ' L ) v ..

Fosd 2 gR2 sAf . TERE,

Rl 20 B = 2= S Be

Bais ER 2225% EzFEI

B 7o Z Zm = = =

=BT E- = E 25 Ex J)-p

Station BSTE - RE S =7

:'-.l E 1= = 193 -1 - 1

(1 (2) (n (2 () (@ (y (2

Gauhati o 97 o5 los 6o oy 67 o o4 00 55

Mohanbari 5 17 5 12 75 53 100 63 67 31 L) a0

(1) Percentage oceasions ol Jog ina

2)

consideration, the arca was affected by 3 to
4 western disturbances per month, followed
by incidence of fog almost on all vecasions.
During the remainig period when

was not affected by the passage ol any western
disturbances, fog do\*ulups@ on about 70
per cent occasions at Gauhati during Nuven-
ber to January and on about 15 per cent occa-
sions in November and about 50 per cent
occagions during December and Jan

tle

al'da

ary at

Percentage oceasions of fog when the

ssaeiation with western disturbances

area was not aflected by any disturbance

Mohanbari, The small number of occurrence
of fog at Mohanbari in comparison to Gauhati
on undisturbed nights is apparently  due to
topograplical difference, The occasions of fog
over Upper Assam can, therefore, be classified
as () radiation fog on days just following the
ol western  disturbances and  (b)
advection-radiation fog on the remaining days
including those when western disturbances
approach the area but wre not too near, Two

llil:-.-‘al‘_‘q-
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examples in support of the above views are
given below—

(1) During the period 6 to 14 January
1952, two successive western dis-
turbances passed eastwards across
Eastern Himalayas. On the early
mornings of Tth and 8th, both Gau-
hati and Mohanbari experienced
advection-radiation fog when the
disturbance was approaching the
area but was not too near. The sky
was clear during night hours and
N/NE light winds prevailed upto
3000 ft. During 8th-10th when
a feeble western disturbance was
passing across Upper Assam, cloudy
weather with scattered rain and
SW/W winds prevailed over Upper
Assam. The sky cleared by the even-
ing of 10th when the disturbance
passed away eastwards and N/NE
light winds upto 3000 ft prevailed
resulting in radiation fog over
Gauhati and Mohanbari in the early
morning of 11th. Tezpur did not,
however, record any fog. On 12th
and 13th when another western
disturbance affected the area, cloudy
weather with local rain and SW/W
winds prevailed over the area. The
sky cleared by the evening of 13th
when the disturbance passed away
eastwards and N/NE light winds
upto 3000 ft prevailed over the
area resulting in radiation fog over
Gauhati, Tezpur and Mohanbari
in the early morning of 14th.

(2) During the period 23 to 29 December
1951, when Upper Assam was not
affected by any western disturbance,
Gauhati and Mohanbari, situated
to the south of the Brahmaputra
river, experienced advection-radia-
tion fog daily in the early morning
but Tezpur, situated to the north

of the river, did not experience any
fog. During the period, clear skies
and N/NE light winds upto 3000 ft
prevailed during night and early
morning hours.

Following the passage of western distur-
bance anticyclonic circulation sets in over
north India and dry cold air associated
with this anticyclonic circulation, sets in over
the area and produces clear skies, although
occasionally high clouds and scattered cumu-
lus clouds in the afternoon are not unusual.
After 1200 GMT these clouds begin to dissi-
pate and by early part of night the sky clears
and remains so until 0400 or 0500 GMT on
the following morning. Such a clearing to-
gether with light surface winds inevitably
produces favourable conditions for fog forma-
tion in the early morning hours. On other
days, during the winter months (November
to January) when light N/NE winds at the
lower levels with clear skies prevail over the
region during the night hours, advection of
moisture from the broad expanses of the
Brahmaputra river allows the surface layers
of air to form aerial lakes which under the
influence of radiative cooling produces fa-
vourable conditions necessary for fog for-
mation.

8. Conelusions

1. Occasions of fog were maximum at
Gauhati airfield in all the winter months,
the highest being in January between the
hours 0001 to 0200 GMT. The occasions of
fog at Tezpur, which is situated on the
north of the Brahmaputra river, is mini-
mum.

2. Occasions were rare when all airfields
were closed forlandings simultaneously due
to fog. )

3. Occasions of onset of fog were maximum
between the hours 2200 and 2259 GMT at
all the stations,




