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Abstract

- Wind field in Antarctica has been studied with the help of data, collected during XV-th indian Scientific Expedition to Antarctica

1995-97 Based on the data of wind velocity measured at the surface layer of Indian Antarctic station Maitn (70 76°S, 11 73°E), a simple model
on wind direction pattern 1s presented Analysis of the daily/monthly/seasonal (3 month/season) and yearly variation of such wind velocity 1s
made from the statistical point of view Vanous aspects of the model, presented here are discussed
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1. Introduction

The climatological study of wind is important as it provides
information about various parameters, regarding changes in
weather [1]. The statistical analysis of data on wind speed
and its direction, measured at the meteoralogical station is
considered important in this respect. The synoptic system
around Antarctica are typically inhospitable and dreadful,
unlike elsewhere. Many unique features like the presence of
ice-sheet, long winter night, average slope of the continent,
presence of continental scale inversion, occurrence of blizzard
and associated other phenomena expectedly influence the
meteorological variables significantly. Moreover, it is believed
that the Antarctic climate directly influences the global
chmate in various ways [2]. The present study is concerned
with the data, mainly on wind velocity, measured in the
surface layer of the Indian Antarctic station Maitri. Various
statistical features, such as monthly, seasonal and yearly
variation of wind speed and its directional components are
analysed [3,4] through calculations of mean, standard
deviation, frequency distribution corresponding to time
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series data collected at the Maitri station. In this paper, it 15
examined if it is possible to build models of wind fields for
the Antarctic climate.

2. Measurement and data collection

Extensive measurement was carried out to collect data on
wind speed and direction. Instruments used in this experiment
are a cup-anemometer and sensitive rotating arm wind vanc
to measure wind speed and direction. The accuracy in
measuring wind speed and direction are 0 1 m/s and +2°
respectively. Each sensor was calibrated as per the standards
maintained by the Indian Meteorological Department (IMD),
Government of India. Sensors were mounted at 4 levels
(1.8 m, 4.5 m, 11.3 m and 28 m) of a tower 28 meter high.
The data were recorded by a microprocessor based data
logging system connected with the sensors. The data were
collected round the clock with 10 minute average basis. For
the present analysis, we are considering only 4.5 meter level
data which is available as a continuous time series. The raw
data have been preprocessed for the present study in the
following manner. Data set is first divided season wise then
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data at a particular time of the day have been averaged over
the full season.
3. Observation and analysis

Daily wind variation is clear, it can be seen from the
Figure 1 that wind speed in Winter and Spring remains
higher than in Autumn and Summer. Wind speed started
decreasing after 7:00 h local time (LT). It decreases to reach
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Figure 1. Season averaged diurnal wind speed for four scasons

the minimum at 18:00 h (LT) and then increases to reach the
maximum at 7:00 h (LT) especialy in Autumn and Summer
seasons. In Figure 2, we present the plot of wind direction
for the four seasons. It can be seen from Figure 2 that the
main wind directions are in the second quadrant (110° to
160°) throughout the year at the site of experiment. So, main
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Figure 2. Season averaged diurnal wind direction for four seasons

winds blow from the fourth quadrants thoughout the year.
This means that the prevailing wind directions are SE, ESE
due to the channeling induced by the polar cap ice and the
dome like shape of the continent. During Autumn, Winter
and Spring season wind direction remains within (130° to

160°), whereas during Summer period wind direction m,
reduce to ESE (110°) in the second quadrant at 11:00 h (LT)
After scrutinizing recorded observations thoroughly j(
found that large fluctuations in wind direction occurreq j,
Summer (110° to 147°). These two directions comprise 929,
of the observations. Wind speed values < 1 ms™' are below
the anemometer threshold, and are considered to be cal,
They represent 33% of the whole available data. From th,
observation it was revealed that frequency of wind directjop
have two dominant parts, one in the East direction and othe;
in the South direction for all the four seasons. We haye
resolved wind velocity in two components as follows :

East component of wind velocity ¥, = u sin @ and South
component of wind velocity ¥, = u cos & (where '’ is wind
speed in meter per second and @ is the angle subtended by
wind with the North). ’

Out of the eight distributions (shown in Figure 3a to 3h),
five are unimodal and the other three are multimodal
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Figure 3. (a) V, for Summer, (b) ¥, for Summer, (c) V. for Autumn,
(d) ¥, for Autumn, (¢) ¥, for Winter, (f) ¥, for Winter, (g) Ve for Spring
and (h) V, for Spring.

We concentrate to fit three parametric log-norm
distribution on frequency curve obtained from the wind
velocity for unimodal cases only. In view of the observe
skewness we have tried to fit three-parametric Iog—nom“']
distribution in these cases instead of the normal distributio"
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There are two types of three-parametric log-normal
distribution. In type 1, the threshold value £ > max [x] and
n type 1L, & < min [x], where x is the instantaneous values
of wind speed component. Type I and 11 may be given as

below : , _llogt§-1)-pf

_ 20!
el P= G Nyo2n
where 1 = E[log(& - x)) and o) is standard deviation of
log (& = X)-

(1

F 3 _—: —_— 201 ‘ 2
fype Il P (x-&)o22r7 (2)
where 2 = E[log(x — &)] and o is standard deviation of
log(x - &) Results which we have obtained using above
cquations are given in Table 1. -
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Table 1. Results obtamncd using cgs. (1) and (2)

wind vector & u o r df*
ot Astumn 001 1544 02037 4244 28
I, for Winter 125 1 664 0186 3509 30
I, for Winter 18.0 19733 00931 2422 24
1, tor Spring 001 19733 0 1455 56.5 30
I, tor Spring 129 0.8997 03909 5648 29
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4. Conclusions

It may be observed from the results in Table 1 and »?
chart (5] that winter velocity components pass z* test
with 5%. V, for Autumn and V, and ¥, for Spring are
marginally unsuccessful in passing the 7% test with 2%.
So, it may be concluded that wind in winter and spring
possesses some sort of statistical pattern. Same is true for
the eastern component of wind in Autumn. As against this
the other thrce cascs, studicd here have shown greater

variability and no simple distribution pattern cannot be fit
to them.
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