UPPER AIR DATA AND DAILY WEATHER FORECASTS.
By S.XK.PraMANIK, Meteorological Office, Alipore, Calcutta.
(Read at Symposium, July 25-26, 1938.)

1. Data of upper air pressures, temperatures and humidities are available
from meteorograph ascents made at Agra for a large number of years, and
at Poona, Hyderabad and Madras during recent years. In addition, we have
also data from (1) aeroplane ascents made by the R.A.F. at Peshawar, Quetta,
Karachi and a few neighbouring stations in north-west India, (2) some meteoro-
graph ascents and kite flights at a few stations for short periods, and (3) some
special meteorograph ascents during storms and disturbed weather. These
data give us a fair idea of upper air pressure, temperature and humidity over
north-west India and the Peninsula and are sometimes of value for a diagnostic
study of the structure of cyclonic storms and the mechanism of development
of thunderstorms and duststorms.

2. Upper air data obtained by the usual meteorograph ascents cannot
obviously be made use of in day to day forecasting, the data so collected
being available only long afterwards. For the purpose of daily forecasts
these data should be obtained, as is being done at present in some countries,
by arranging regular aeroplane ascents or soundings with radio meteorographs.
It may be mentioned that the radio meteorographs recently developed in
America appear to furnish sufficiently accurate and reliable inférmation
relating to the upper atmosphere. In the absence of a network of aerological
stations in India taking daily readings of temperature and humidity in the -
upper atmosphere, except over parts of north-west India where data furnished
by R.A.F. aeroplane ascents are of value in local forecasting, it is not possible
to apply in India at present forecasting methods like those based on isentropic
analysis developed by Rossby in America.

3. We have, however, in India a fairly good network of pilot balloon
observatories taking two or three ascents a day, the data of which are available
in time, and are found to be of great use for daily forecasting. Most of these
ascents are limited in height but for practical day to day forecasting informa-
tion up to 5 or 6 kms. is usually found to be sufficient. Data furnished by
pilot balloon ascents give only the direction and speed of air movement at
different heights and do not give any information relating to the meteorological
properties of the air at those levels, although a rough idea of the latter can
sometimes be obtained by drawing the trajectories of the wind and thus
tracing the source from which the air originally came. The upper wind
data do not also indicate whether there is any vertical movement, upward or
downward, and one has generally, in the absence of this knowledge, to assume
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only a horizontal movement. This assumption may sometimes lead to a
wrong reading of the weather situation and eventually to an inaccuracy in
weather forecasts. There is another drawback in having to depend upon
pilot balloon ascents alone for information relating to the upper atmosphere,
for these data are often not available during markedly disturbed weather and
from regions close to a storm or depression when and where they are likely to
be most useful.

4. Pilot balloon ascents also provide a useful method for collecting
information regarding the height of base of clouds, information which is of
‘considerable help for aviation. The surface and pilot balloon observatories in
India have been reporting for some years the direction of movement of clouds,
and also the height of base of low clouds from which an idea of the direction
of wind at the levels of the clouds can be formed. The network of surface
observatories being much closer than that of pilot balloon stations, these
observations made at surface observatories about the direction of movement
of clouds are of considerable help in forming an idea of the movement of air
at the level of the clouds, between two pilot balloon stations and also in areas
where there are no pilot balloon stations. In times of disturbed weather,
surface observations are taken frequently, sometimes even at hourly intervals,
but additional pilot balloon ascents are rarely taken, and as such the frequent
reports of direction of movement of clouds from surface observatories help us
in forming an idea of the upper air movement and its progressive variations.
There is another advantage that when upper air data from pilot balloon ascents
are not available owing to markedly disturbed weather or for any other reason,
the direction of movement of clouds is of help in giving some idea of the upper
air circulation.

5. In spite of certain limitations in the quality of information obtained
by pilot balloon ascents and the availability of the data by this method, it has
to be admitted that these have been of very great help in day to day fore-
casting in India, particularly in respect of aviation forecasts. A forecaster
often can with the help of these data form an idea as to whether a depression
or a storm is likely to intensify or weaken and also what the direction
of its movement is likely to be. The absence of a knowledge of the actual
meteorological properties of the different air-masses over a particular region
and also of the nature and extent of vertical movements in these air-masses
is however a handicap, and information relating to these would add greatly
to the facilities that the meteorologists in India have at present for day to day
forecasts of weather.

6. The charts given below will serve to illustrate the use of upper wind
data in weather forecasting :—
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1. Heawvy rainfall due to convergence. (Fig. 1.)
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2. In the middle of the monsoon season due to unfavourable upper winds no rain
falls in North Bengal. (Fig. IL)
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3. Surface conditions favourable for Nor’westers, upper air
unfavourable. (Fig. II1.)
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There was a discontinuity in upper air from north-west Bihar to central
Bengal with marked convergence of moist easterly and westerly land currents
on the morning of the 13th August 1937.  Very heavy rain fell along and near
the discontinuity by the next morning.

The monsoon was fairly active in Assam and north Bengal on the 19th
July, 1938, but the upper winds on the 20th morning showed that the moist
winds had been deflected away from the region and had been replaced by dry
easterly land winds with the result that there was very little rain in north
Bengal and Assam during the next 24 hours.

On the 14th May 1934, morning, surface conditions appeared favourable
for the occurrence of thunderstorms and nor’westers in Bengal, but the upper
air conditions were unfavourable. The moist air current from the Bay was
shallow and less than 0-5 k. deep at Calcutta and less than 1 km. in south-
east Bengal. None of the observatories in Bengal recorded any thunderstorm
or nor’'wester on this day.

After reading the above paper, the author showed a few more sets of
weather charts illustrating (1) decrease of rainfall with divergence in upper
air currents, and with the diversion or stoppage of the supply of moist air
currents and its replacement by dry land air, (2) heavy rainfall due to oro-
graphy of hilly regions and their neighbourhood, and (3) occurrence of thunder-
storms and nor’westers in Bengal when upper wind conditions are favourable.

Discussion.

The President : This paper is now open for discussion.

Dr. Roy : What is the character of the easterly wind at Calcutta ?

Dr. Pramanik : If the easterly wind at Calcutta can be traced to have
come from the Bay we consider it as moist Bay air and if we find that the
upper winds in south-east Bengal do not support such a view and that the wind
at Calcutta can be traced to have come from north-east Bengal or Assam
we take it to be dry land air. '

Mr. Doraiswamy Iyer: 1 would like to know whether any attempt has
been made to correlate upper winds with weather 48 hours ahead. In upper air
telegrams in addition to the direction the velocities are also known. Has any
attempt been made to correlate subsequent weather phenomena, especially
rainfall, with the wind velocities ?

Dr. Pramanik : Forecasts for 48 hours have not been issued officially, but
for our own use we have on some occasions tried to correlate upper winds with
weather 48 hours later. In issuing forecasts both the directions and velocities
of the upper winds are taken into comsideration, but I have not tried to
correlate weather with only the velocities.



