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lkj & bl 'kks/k i= esa] vaVkdZfVd fLFkr rVh; Hkkjrh; LVs’ku eS=h ¼70-7 n-] 11-7 Ikw-½ ds ok;qeaMy 
esa] o"kZ 1992 ds nkSjku dh lrgh iouksa dk fo’ys"k.k fd;k x;k gSA bl fo’ys"k.k ls ;g irk pyk gS fd 165  
 25  ds {ks= ls lrgh iousa fujraj cgrh gSaA o"kZ 1992 esa iou ds BaMsiu ds xq.kkad ls ;g irk pyrk gs 
fd BaMkiu vxLr ds eghus esa lcls vf/kd vkSj tuojh ds eghus esa lcls de FkkA cQkZuh rwQku dh nks 
?kVukvksa] ,d xzh"e _rq dh vkSj nwljh 'khr _rq dh] dk Hkh ;gk¡ v/;;u fd;k x;k gSA ;g irk pyk gS fd 
cQkZuh rwQku ds le; lrgh iousa nf{k.k iwoZ] nf{k.k nf{k.k iwoZ vkSj nf{k.k if’pe ds {ks= ls lfØ; :Ik ls 
cgrh gSaA 

 
ABSTRACT.  Surface winds in the atmosphere of Maitri (70.7º S, 11.7º E) a coastal Indian station have been 

analysed for the year 1992. Surface winds blow most frequently from the sector 165° ± 25°. Wind chill factor for the year 
1992 shows that chilling is highest during the month of August and lowest during the month of January. Two cases of 
blizzards one during summer and another during winter have also been studied. Surface winds remained practically from 
the SE, SSE and SW sector during the blizzards.  
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1. Introduction 
  

Surface winds over the Antarctica continent have 
long been noted for their high directional constancy and 
high mean speeds. Such observations suggest that the 
surface wind field is a result of stably stratified air in the 
lower atmosphere overlying a sloping ice surface. The 
radiative flux divergence over the sloping ice surface is 
responsible for the forcing of the celebrated Antarctic 
surface wind regime, the katabatic winds. The intense 
cooling along the continent slope implies a density 
contrast between the very cold air adjacent to the ice and 
the relatively warm air some horizontal distance away. 
This results in a terrain induced horizontal pressure 
gradient force often termed as the ‘sloped-inversion’ 
force, which is directly proportional to the magnitude of 
the inversion strength (horizontal density contrast) and to 
the steepness of the terrain slope (Ball, 1960; Mahrt and 
Schwerdtfeger, 1970; Schwerdtfeger, 1970, 1984;  Parish 
and  Waight, 1987;  King 1989).   

 

  

†
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An alarming feature for the Antarctica expeditioners 
is the wind-chill factor same as the wind-chill index. It can 
be defined as the net cooling effect expressed by a value 

of kilograms per hour per square meter of heat loss from 
skin surface by a body through the effects of air 
temperature and wind speed with variation per body size, 
composition and metabolic rate. The wind-chill index is 
based on the cooling rate of a nude body in the shade 
(Morris, 1992). In other words any combination of 
temperature and wind can be equated in terms of the        
rate at which the environment removes heat from the body 
to nearly still air and a lower temperature.  

  
 
Blizzard is a special weather phenomenon in 

Antarctica. Under a blizzard, the surface snow starts 
blowing in association with strong winds, significantly 
reducing visibility (horizontal as well as vertical). 
Blizzards are frequent in Antarctica because of the 
continuous snowdrift-enshrouded   katabatic storms 
throughout the   non-summer months. For this   reason 
Antarctica was dubbed as   the “Home of the Blizzards”.  

  
 
Indian Antarctic station, Maitri (70 45' 39" S; 11 

44' 48" E), is situated on the Schirmacher Oasis (Wastard 
and    Singh,   1988)  adjacent  to  one  of the biggest fresh    

(95) 
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Fig. 1. Location of the India Antarctic station, Maitri 
 

 
Maitri 70.7° S, 11.7° E (1992) 
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Figs. 2 (a&b).  (a) Average monthly variation of wind speed and (b) Number of days when winds were 
greater than 12.0 m/s and the number of days in each month when blizzards have been 
recorded 
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MAITRI (70.7° S, 11.7° E)       CALM – 7.41% 
                (1992)                        VRV – 0.96% 
                                                   SCALE – 1 cm = 2% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. Wind-rose data of the Indian Antarctic station, Maitri 

 
 
water lakes called Zub lake. The general location of the 
station is shown in Fig. 1. Schirmacher Oasis  is one of the 
smallest east-Antarctic Oasis.  This  region forms a part of 
Dronning Maud land and    is about 70 km south of the 
Princes Astride coast  of east Antarctica. It is a small 
range of low lying  hills. The elevation of the Oasis ranges 
between 0 and 228 meter with an average of about 100 
meter (Simonov, 1971). The coordinates of the oasis are 
70 46' 04" -70 44' 24" S; 11 49' 54" (+/- 48) - 11 26' 
03" (+/- 02) E. 
 
2. Results and discussion  
 

Fig. 2 (a) presents average monthly wind speed. 
Mean daily wind speed are found to be in the range of  6.7 
to 10.8 m/s. Fig. 2 (b) gives number of days when winds 
were greater than 12.0 m/s and number of days, in each 
month when blizzards have been recorded. This figure 

shows that normally, winds are higher in transition 
seasons i.e. during March-May and September-October 
months. 
 

The wind rose data of Maitri for the year, 1992 is 
given in Fig. 3. The figure depicts that winds are flowing 
out of the continent. A confluence zone between ESE and 
S where the surface winds from the continent converges. 
Such zones provide enhanced supply of radiatively cooled 
near surface air to the coastal slopes and allow the 
resulting katabatic winds to be stronger and more 
persistent. Thus, the katabatic winds provide a flushing 
arrangement over this station leading to several novel 
features.  

   
We have made an attempt to study the chill factor at 

Maitri which the human body experiences. It is important 
to  note  that  as the wind velocity increases the load of the  
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Maitri 70.7° S, 11.7° E (1992) 
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Fig. 4. Average monthly variation of wind-chill factor 
 

Maitri 70.7° S, 11.7° E (1992) 
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Fig. 5. Mean hourly variation of meteorological parameters during a summer blizzard 
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Maitri 70.7° S, 11.7° E (1992) 

 

30

40

50

60

70

22
-0

4

10
-0

6

22
-0

4

10
-0

6

22
-0

4

10
-0

6

22
-0

4

10
-0

6

22
-0

4

10
-0

6

22
-0

4

Time (hrs)

Av
g.

 R
el

.H
um

. (
%

)

 
 
 
 
 
 
 
 
 
 
 
 

950
955
960
965
970
975

22
-0

4

10
-0

6

22
-0

4

10
-0

6

22
-0

4

10
-0

6

22
-0

4

10
-0

6

22
-0

4

10
-0

6

22
-0

4

Time (hrs)

Av
g.

Pr
es

. (
m

-b
ar

)

 

 
 
 
 
 
 
 
 
 
 

-14
-13
-12
-11
-10
-9
-8
-7
-6

22-04

04-10

10-06

16-22

22-04

04-10

10-06

16-22

22-04

04-10

10-06

16-22

22-04

04-10

10-06

16-22

22-04

04-10

10-06

16-22

22-04

Time (hrs)

Av
g.

Te
m

p.
 (0 C

)

 

 
 
 
 
 
 
 
 
 
 
 

Fig. 6. Mean hourly variation of meteorological parameters during a winter blizzard 

 
 
 
warm clothing on the body increases which results in 
reduced work efficiency in the outdoor activities. 
Moreover, high winds at Antarctica are often katabatic in 
nature with high gustiness full of drift snow forcing all 
activities to come to a halt.  

 
It can be given as  
 

QH  =  (9.0 + 10.9 V  - V) (33 - T)    
              (Sipel and Passel, 1945) 
 
Where,  
 
QH  =  Chill wind factor (Wind chill index) 
 
V  = Mean wind speed  

T  =   Ambient temperature in degree Celsius  
 
Fig. 4 presents the monthly variation of wind-chill 

factor, it can be observed that wind-chill index is 
maximum in the month of August and minimum in the 
month of January this validates the problems faced by the 
winter expeditioners and relatively comfortable life of 
summer expeditioners.  

  

 
During 1992 a total 25 blizzards of varying intensity 

were experienced at Maitri (Kopper, 1995). On the 
periphery of the continent, blizzards occur when low 
pressure systems move along or close to the coastline. 
Blizzards can be defined as anything between drifting 
snow with clear skies and moderate winds (5 - 10 m/s) to 
blowing snow storm with very strong winds. Strong winds  
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Maitri 70.7° S, 11.7° E (1992) 
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Fig. 7. Average trend in wind speed and wind direction during a summer blizzard 

 
 
 
 
are usually accompanied by drifting or blowing snow, as 
loose snow on the surface becomes entrained in the air 
flow. The mass of snow picked up by winds increases 
very rapidly as the wind freshens (mass is proportional to 
the fourth power of wind velocity, Streten, 1990).      

 
We have made an attempt to study the blizzards in 

detail for two cases, one during summer (December) and 
another during winter (June). In the summer month, a 
blizzard started at 2000 UTC on 13 December 1992 and 
ended at 2000 UTC on 14 December 1992. During the     
24 hour duration of the blizzard, all the meteorological 
parameters have been plotted in Fig. 5. Similarly,         
the variation in various meteorological parameters of     
the winter blizzard which lasted for 103 hours (starting     
on 9 June 1992 at 0900 UTC and ending on 13 June     
1992 at 1600 UTC) is given in Fig. 6. 

  

The average trend in wind speed and wind direction 
is given in Figs. 7 and 8 for both the occasions. This can 
be inferred from these figures that when the wind speed 
and the variation in wind speed is high the variation in 
wind direction is low, it is almost uni-directional when the 
wind speed and the variation in wind speed is low, the 
wind direction is highly fluctuating. Thus, we can 

Fig. 5 shows that the blizzard is responsible for the 
increase of temperature which is due to the turbulent 
mixing of the upper air with the ground level air which 
consequently resulted into the increase of RH (relative 
humidity).  But instead there is decrease of temperature 
and RH during the winter blizzard this is because of the 
abundance of unconsolidated snow which disperses into 
the atmosphere, with increase in   velocity lowering down 
the temperature to an appreciable extent. 
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Maitri 70.7° S, 11.7° E (1992) 
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Fig. 8. Average trend in wind speed and wind direction during a winter blizzard 

 
 
conclude that during the blizzards the katabatic winds 
forms a channel. Another important  parameter  which  is  
of  great  interest  is that the direction of  the wind  
remained practically from the SE, SSE, SW sectors i.e. 
140°-180° during the summer blizzard this can be due to 
the fact that, there are steep slope towards these directions. 
But during the  winter the blizzard the wind direction is 
not exactly same as the summer blizzard, there is 
appreciable difference, the reason is that during the winter 
season almost whole of the continent is submerged by ice 
making the steepness to a gentle slope. 
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