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INTRODUCTION

This bibliography of studies on surface and upper winds over 

India has been compiled from references in three libraries of the 

Washington Metropolitan Area. Some references may be in more than 

one of these libraries; however, the call number is recorded in the 

abstract for only one of them in the preferential order listed below: 

DAS Atmospheric Sciences Library

DLC Library of Congress

DOS U.S. Geological Survey Library

For example, a reference listed in the Library of Congress 

was not located at the time of search in the Atmospheric Sciences 

Library, but it may be in the U.S. Geological Survey Library, which 

is lower on the preferential list.

The initials MIA or MAB appearing at the end of an abstract 

for some of the references indicate that this abstract has been 

taken from the "Meteorological and Geoastrophysical Abstracts" (prior 

to i960, title was "Meteorological Abstracts and Bibliography") of 

the American Meteorological Society.

Translation of foreign titles to English is recorded.

v
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ANNOTATED BIBLIOGRAPHY OF STUDIES ON SURFACE AND UPPER WINDS OVER INDIA
References and Abstracts

1941

1. Rov, A. K. The sea-breeze at Madras. India Meteorological Department,
Scientific Notes, 8(97;: 139-1-V6. Delhi, I9I4I. DAS M(055) 139s.
...The paper contains a preliminary study of the sea-breeze at 
Madras, a station situated on the east coast of the Indian Peninsula.
It is found that sea-breeze from the east, which is often very well 
marked, sets in in the afternoon or evening with some of the charac­
teristics of a cold front during the monsoon months June to September, 
even though the prevailing gradient wind from the west is itself of 
oceanic origin but heated by passage over land. Some statistical 
data relating to the sea-breeze are given in part I of the paper, 
while part II contains some suggestions regarding the estimated depth 
of the sea-breeze and the time of its onset, based on the study of 
the easterly components of the wind at lower levels at dawn and lijOO 
hrs. - Author's abstract.

1945

2. Malurkar, S. L. Forecasting of surface winds. India Meteorological
Department, Technical Note, No. 19, hpp. Bombay, 19k$. DAS M(055j 
I39te. Also in: Forecasting weather in and near India by S. L. 
Malurkar. pp. 3-127 19715? DAS MD9."3 M26lf.

...Summarizes the methods used by author in forecasting surface winds 
in India and Pakistan. The note contains information on the sea 
breeze, katabatic winds,and surface winds in disturbed weather.

1946

3. John, I. G.,and Hare, F. K. Winter circulation over Burma, Thailand
and Indo-China. Great Britain, Meteorological Office, Synoptic Divi­
sions Technical Memorandum, No. 120. 10pp. I9J46. DAS M(055) G786s.

...Examines the parts of Asia lying between the areas covered by the 
two main monsoons; describes the Indian monsoon circulation over
Burma, Assam,and Thailand; discusses the air masses and fronts; pre­
sents details of synoptic charts, which include Burma, Thailand, 
Indochina, Assam,and Bengal.

1947

1). Malurkar, S. L. Lower level winds along the deltas of the north 
Madras coast in the monsoon. Current Science, 16(12): 379-376,
December 19h7- DAS M(03J 0976.
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Source No. U continued

...Contains brief notes on the lower level winds along the deltas 
of the north Madras coast based on data from Madras, Vizagapatam, and 
Masulipatam. A table presents the mean wind speed and direction 
for the period (July and August) at heights of 0.5? 1.0, 1.5,and 
2.0 km based on data for 1912-19^5 at Madras, Vizagapatam,and 
Masulipatam.

5. Mathur, L. S. A low pressure portable hydrogen generator for pilot
balloon observatories. India Meteorological Department, Scientific 
Notes, IX (ill): l6l-l65. Delhi, 19147. DAS M(055) I39s.

...Describes the design and working of a small portable generator 
based on silicol-soda process. The construction of this instrument 
was initiated at the Upper Air Office, New Delhi in February 19l2.

6. Sen Gupta, Prabhat Kumar, and Chakravortty, Keron Chandra. Land breeze
at Calcutta (Alipore). India Meteorological Department, Scientific 
Notes, 9 (108):' 73-80, Delhi, 19147. DAS M(055) I39s.

...In Calcutta the land breeze sets in during some calm nights of non­
monsoon months as light puffs of wind, and is associated generally with 
a rise of temperature and a fall of relative humidity. 251 cases of 
land breeze were found during the years 1935 to 19l|0. The annual and 
monthly distribution, times of onset, duration, direction,and velocity 
are given in Tables I and VII. Frequencies of rise of temperature and 
fall of humidity associated with this breeze are shown in Tables VIII 
and IX. Tables Xa and Xb give the most favourable condition of wind 
at 17 hours for the setting in of such a breeze. The probability of 
occurrence of fog after the onset of land breeze is very small. Com­
parative data of Dum Dum and Calcutta for a few months in 1911 have 
been discussed. - Authors’ abstract.

1948

7. Pramanik, S. K. Computation of winds in the atmosphere in low lati­
tudes. Part I. Stationary pressure systems. India Meteorological 
Department, Scientific Notes, X(127): 153-156. Delhi, 1918. DAS 
M(055) I39s.

...Radiosonde ascents are being taken from a number of stations in 
India,and the geostrophic wind can be obtained from the isobaric 
charts. The geostrophic wind, however, differs quite appreciably 
in Indian latitudes from the gradient wind, which gives a satisfactory 
approximation to the true wind. The percentage corrections required 
to be applied to the geostrophic wind to obtain the gradient wind for 
different velocities of geostrophic wind and radii of curvature of 
trajectories for cyclonic and anti-cyclonic motions at latitudes 10°, 
20“ and 30° have been obtained in this note. It is difficult to ob-
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Source No. 7 continued

tain the curvatures of trajectories, but in stationary pressure systeas 
they are equal to the curvatures of isobars, which are readily ob­
tainable. The tables in this note can therefore be applied to ob­
tain the corrections from the curvatures of isobars in stationary 
pressure systems. - Author's abstract.

1949
8. Pramanik, S. K., and Mazumdar, S. Computation of winds in the atmo­

sphere in low latitudes. Part II. Moving pressure systems. India 
Meteorological Department, Scientific Notes, X(128): 197-176. Delhi 
19^9. DAS M(O^) I39s. ’

...In the previous Sc. note, the corrections to be applied to geo- 
strophic wind to obtain the gradient wind from curvature of isobars 
m stationary pressure systems in Indian latitudes have been given.
In this note, percentage corrections have been obtained for cyclonic 
and anticyclonic pressure systems, moving with different velocities, 
from curvatures of isobars for different values of geostrophic wind 
and inclinations of the isobars to the direction of movement of systems 
at latitudes 10°, 20°,and 30°. - Authors' abstract.

9. Shamshad, Khan M. Katabatic effect over Jodhpur. Current Science, 
18(9): 336-337. September 19U9. DLC Q1 .C7«.

...Describes the location of the airfield at Jodhpur and presents 
the conditions under which katabatic drainage of air from higher 
ground is perceptible at the station.

10. Yin, Maung Tun. A synoptic-aerologic study of the onset of the 
^er monsoon over lndla__and Burma. Journal of Meteorology. 
b(b): 393-hOO December~ii9. DAS M(05) A3l2j ’

...A comparison of the mean winter and summer flow patterns at 8km 
in the vicinity of India shows that a trough located to the east of 
India m winter has shifted westward by summer. A study of the onset 
of the summer monsoon during 19^6 shows that this movement is com­
paratively rapid and coincides with the "burst of the monsoon" over 
India. The movement of the trough is explained as being due to 
changes m the long-wave pattern brought about by the presence of 
the Himalayan mountain complex combined with seasonal variations in 
the latitude of the circumpolar jet stream of the northern hemisphere.
- Author's abstract.

1950

n' 
« J -- .ay* ;rUlbdicall  U.J.Sdlstrl^*°" of „lnd md

over Indo-Pakistan~along the meridian T6"°e7 in winter. Tellus, Stock-holm, 2(1): 96-62, February 1930. DAS M(o9) P277\
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Source No. 11 continued
...A mean cross-section over Indo-Pakistan along the meridian ?6° E 
for January and February 1?)|6 has been computed. Three jet stream 
centers are obtained along this meridian: one in Siberia, one just 
south of the plateau, and one in the tropics. The effect of the plateau 
gives rise tc Siberian and Himalayan jets. A numerical comparison of 
the computed mean profile along 76 ®E with that of Hess (19^8) along 
BOV over North America is presented.
Computed wind velocity, wind shears and absolute vorticity patterns are 
discussed, particularly with regard tc strong anticycIonic shear and 
very low absolute vorticity found on the south side of the Himalayan 
jets. The spatial distributions of the isentrcpic field, the gravi­
tational stability field, the baroclinity field,and the rainfall 
during the winter months are discussed in regard to the sense of the 
meridional circulation around the Himalayan and the Equatorial jets.
- Author's abstract.

12. Great Britain. Meteorological Office. Equivalent headwinds on some of
the principal air routes of the world. Meteorological Reports, No. 7. 
19pp. London, 1950. DAS M&2 G786m.

...Presents a table with seasonal summaries of mean eauivalent head­
winds in knots on designated routes (Basra-Bombay, Bombay-Colombo, 
Bombay-Calcutta, Karachi-Calcutta, Karachi-Delhi, Delhi-Calcutta, 
Calcutta-Singapore, Calcutta-Rangoon, and Calcutta-Hongkong), m°an 
eouivalent headwinds for return flight of these air routes, and vari­
ability of the equivalent headwind at specified heights.

13. Pramanik, S. K.,and Sreevastava, S. N. Pibals in forecasting.
Indian Journal of Meteorology and Geophysics, Delhi, 1 (3): 2h7-2L8,
July 1930. DAS M(05) 13pi.

...Pibal data for Calcutta, Lahore, and Madras were examined in order to 
determine to what extent their direction and variation with height can 
help in forecasting improvement or deterioration in local weather as 
regards occurrence of rain. It is concluded that data on variations of 
upper wind directions with height up to 10,000 ft over these stations 
are not useful in forecasting rain. - MAB 2.3-37.

Ih. Sil, J. M. Relationship between vertical currents and intensity of 
precipitation. Indian Journal of Meteorology & Geophysics, Delhi,
1(1): 52-58, January 1°^0. DAS M(05) 13pi.

...Using data obtained from radiosonde ascents at Poona, and applying 
the formulas developed by Fulks and Holmboe, the rate of precipitation 
has been calculated fcr various vertical velocities in the saturated 
layers. Frcm an integration of these rates in the several standard 
layers (800 mb to )i00 mb ), a total unit rate is derived which when 
applied to actual rates of fall for short periods during 211 showers



Source No. Ill continued

(in 35 thunderstorms) permits a table of average and maximum vertical 
speeds to be compiled. The highest speed was 5.7 m./sec. (12.7 m./h.), 
June 2?, 19-J5• Precipitation intensities during the showers from 
1939 to 19Wj are tabulated. (Maximum 9.5 in./hr.) - MAB v.l) 7-82.

Venkiteshwaran. S. P. Winds at lOkms. and above over India and its 
neighbourhood. India Meteorological Department, Memoirs. 27(2):
55-120.. Delhi, 1950. DAS M(055) I39m. Also summary in: Nation­
al Institute of Sciences of India, 16 (1): 19—27, January / Feb­
ruary 1950. DAS M(05) N277p.

...The paper contains an analysis of all the upper wind data for 
the period 1920 - 19hl at 10 km and above over India and neighbour­
hood. Charts showing the mean air movement in each month at every 2-km 
level between 10 and 20 km , have been drawn. The chief feature of 
the upper wind circulation in these levels is the "High" over the South 
5hina Seas in winter which moves up to the Himalayas by July and Au­
gust. The variation of wind with height over different regions of India 
during the year is discussed. The west-east components of the winds 
from the ground up to 20 km over approximately 78 aE longitude were 
calculated and charted for the winter and the monsoon seasons and found 
to be similar tc those calculated by Bjerknes from the distribution of 
pressure and temperature over the, northern hemisphere. The paper also 
shows that the cirrus movements over India approximate most closely 
with the upper wind circulation at 10 and 12 km , where the temperature 
is between 2b0 and 220“A. As observations of high winds with pilot 
balloons are possible at a station only in clear weather, the conclusions 
drawn in this naner will be more representative of the conditions pre­
vailing in such weather. - Author's abstract.

1951

16. Agarwala, K. S. On the gustiness of wind and occurrence of gusts at 
Vishakhapatnam. Indian Journal of Meteorology and Geophysics, Delhi, 
2(b): 277-283, October 1951. DAS M(05) I39i.

...Summarizes the results of a study on wind gustiness at Vishakhapatnam 
based on data for 3 years (1939 - 19^1). This article includes a de­
scription of the exposure of the anemograph and the method of tabulating 
the data; discusses the importance of gustiness near the ground, diurnal 
variation of gustiness, diurnal distribution of gusts, speed and di­
rection of the gusts, duration of gusts, and speed of the. highest gust 
in each year; nresents other features of the structure of wind; con­
tains tabular summaries based on 3 years of data. The summaries in­
clude monthly and annual mean hourly gustiness; monthly and annual mean, 
maximum and minimum gustiness based on hourly observations; monthly 
and annual frequencies of maximum gusts; monthly wind speed frequency 
of maximum gusts: monthly wind direction frequency of maximum gusts.

-5-



]?• Venkiteshwaran, S. Pvand Yegnanarayanan, S. Pada~ measurements of
upper winds over Poona during the southwest monscon. Indian Journal of 
Meteorology and Geophysi cs, Delhi, 2(3): 22^ -21?, July, "!°!1 .
DAS M(Od) I39i.

.. .Suirnarizes the Tipper winds above the cloud level, up to a height of 
nearly 10 km during the two monsoon periods in J9h° and lorY). The 
source contains graphs showing comparative monthly (June - September) 
mean upper- wind speeds based on radar observations (19^)9 -198(1), pilot 
balloon observations (l°)i0 - 1980), and normal pilot balloon observa­
tions from surface up to III km; a diagram showing the isor1eths of 
east-west components of radar wind based on the monthlir means for the 
period June '19)i9 - November 1980.

IB. Vittal Sarma, V. Comparison of geostrophic winds on constant pressure 
surfaces with observed winds in India. Indian Journal of Meteorology 
and Geophysics, Delhi, 2(1): )(1-Ii7, January, 1951- DAS M(08) I39i.

...The paper describes a method of comparing geostrophic winds derived 
from constant pressure surfaces with observed winds. The differences 
in heights of the constant pressure surfaces between five pairs of 
stations in India have been calculated using upper wind data fer two 
levels viz. B90 mb and 7C0 mb. The differences have also been obtained 
from the data of radio sonde ascents. These values have been compared, 
and correlation coefficients have boon worked out. Similar computations 
have been made for seme cases in the British Isles. Some plausible ex­
planations for the comparatively lower values of correlation coefficients 
for the Indian stations have been given. - Author's abstract.

1952

l.o. Flohn, Hermann. Trade-wind and monsoon circulation according tc aero­
logies! observations. International Geographical Union, XVIIth Inter­
national Geographical Congress, Washington, D.C., August fi-l8, 1982, 
Proceedings, Section on Climatology. pr>. 2)i-27. DAS MB l6lp.

...Points out that classical view of meridional trade-wind circulation 
must he revised based on observational data from more than l8o pilot, 
balloon stations in tropical latitudes. The author concludes that th° 
so-called monscon rains of India, Indonesia, Northern Australia,and 
Western Africa are caused by the seasonal shifting of the ITC region 
with its cyclonic disturbances, travelling chiefly from east tc west.

20. Krishna Bao, P. P,. Probable regions of .jet streams in the upp^r a~ir 
over India. Current Science, Bangalore, 21(1): , Marchl^B?-)
DAS M(0^) C°?6.

-6-



Source Mo. 20 continued

...Presents a diagram showing the normal distribution of temperature 
and the mean zonal components of wind in the upper air over India 
along 78 E in summer and winter. The author presents conclusions 
based on this diagram.

21. Parthasarathy, S.^and Narayanan, J. The diurnal variation of upper
winds over Bombay and Poona. Indian Journal of Meteorology and Geo­
physics, Delhi, 3(3): 197-203, July 3992. DAS M(09) I39i.

...Is a study on the diurnal variation of upper winds over Bombay 
and Poona based on 8 years of data since I9U1. The source presents 
graphs of mean wind speeds against altitude and hodographs of re­
sultant wind vectors for Poona and Bombay for January, April, July, and 
October. The table contains mean resultant wind velocity (mps) and 
mean resultant direction (degrees from north) at surface and heights 
of I4O and ISO meters above ground level for Poona for each month 
(October - March).

22. Rahmatullah, M. Ssmoptic aspects of the monsoon circulation and rain­
fall over Indo-Pakistan. Journal of Meteorology. Boston, 9(3)* 
176-179, June 1952. DAS M(09) A912.1.

••-The circulation and rainfall distribution over India during Au­
gust 19ii9 were studied with a view toward determination of the degree 
of steadiness of monsoonal weather conditions. Not less than five 
different patterns of flow, each with a characteristic distribution 
of precipitation, were found to prevail in turn during this month 
alone. - Author's abstract.

23. Ramaswamy, C. Winds at 1|0,000 feet and above over Calcutta during 
the southwest monsoon period! Indian Journal of Meteorology and 
Geophysics, Delhi, 2(3): 157-198, April 1992. DAS M(C'9) I39i.
...Is a brief letter on winds at b0,000 feet and above over Calcutta 
based on data for the first week of September 1991. The easterlies 
probably extend up to 70,000 feet,and they increase in speed with 
height up to 69,000 based on information obtained from these obser­
vations .

Sil, J. M. Windmill power. Indian Journal of Meteorology and Geo­
physics, Delhi, 3(2):77^90, April 1992. DAS M(09) I39i.

...Includes monthly summaries over the period (May 19^0 - April 19Ui) 
of mean hourly wind velocity (mph) and mean wind velocity based on 
hourly observations at Poona.

29. Sinha, K. L. Strong winds at Allahabad and their forewarnings.
Indian Journal of Meteorology and Geophysics, Delhi, 3(2): 101-llh 
April 1992. DAS M(09) I39i.

-7-



Source No. 2^ continued

...Analyzes available observational strong wind data at Allahabad 
(Bamrauli Aerodrome) during the years 1?J:]-19)i5* The author dis­
cusses the situation of aerodrome, general features of winds at 
Allahabad, winds exceeding 20 mph, classification of strong winds, 
some characteristics of strong winds, forecasting of strong winds at 
Allahabad,and some other considerations for short-time warnings of 
severe dust and thunderstorms of the summer months. The tabular data, 
summarized over the period (19M-1?)|<) for Allahabad, include monthly 
and annual frequency of highest wind speed within limits ( 20 - 29,
20 - 39, 'id - li9 and ^.50 mnh); monthly and annual freouenev of highest 
wind speed within limits (20 - 2°, 10 - 3°, hC- Li9 and ^ 50 mph) 
by direction (16 points); monthly and annual wind direction freouenev 
(16 points); monthly average number of days with strong gusty winds 
in summer and monsoon ^ 20 mph; monthly average number of days with 
winds ^ 20 mph associated with depressions; monthly average number of 
days with winds z? 20 mph associated with dust or thunderstorms; 
monthly average number of days with wind ^ 20 mph.

1953

26. Agarwala, K. S. The diurnal and seasonal variations of the surface 
wind at Visakhapatnam. Indian Journal of Meteorology and Geophysics, 
Delhi, )j(l): 76-81, January 1963. DAS M(05) I39i.

...Discusses the seasonal variations of the speed and direction of the 
surface wind at Visakhapatnam based on data for 3 years (January 1°39- 
December 19hl). In this discussion the author presents information on 
the exposure of the anemograph; method of tabulation of data; diurnal 
variation of wind speed; co-efficient of eddy diffusion; annual vari­
ation of the velocity, direction and steadiness of wind; dirirnal vari­
ation of the direction of wind; diurnal variation of calms; occurrence 
of squalls; land and sea breezes. There are also graphs showing the 
monthly and annual mean hourly wind speed; tabular monthly and annual 
mean values of day and night maximum wind speeds and their ratios, and 
mean and minimum wind speeds; tabular monthly and annual resultant 
vrind velocities and wind steadiness; tabular monthly wind direction 
frequency and freouency of calm at 0300, 0600, 0900, 1200, 1500, 1800, 
2100, and 2) '00.

27. Chaudhury, A. M. A theoretical analysis of upper-air circulation 
over Indo-Pakistan. Pakistan Journal of Science, Lahore,5(2):
S3 - 90, April 1953. DGS S(6J»P) P17i.

...Steady flow of air horizontally eastward across the Himalayas and 
the Tibetan plateau has been studied. A single infinite family of 
patterns in terms of first and second kind Bessel solutions is possible. 
Over this non-unique pattern an infinite number of arbitrary free os­
cillations whose amplitudes are not determined by the boundary con­
ditions may be super-imposed. The plateau can thus introduce a 
very complicated flow pattern, particularly in its immediate vicinity.

-8-



Source No. 27 continued

This complex pattern is quasi-harmonic in the vicinity of the plateau 
but becomes sinusoidal at a large distance from the plateau. The 
amplitudes of the wave patterns decrease inversely as the square root 
of the distance.

Only the position of the first trough of a particular solution coin­
cides almost exactly with the mean observed positions of the Caspian 
Sea trough upstream and the Asiatic trough downstream off the coast 
of Indo-China. This particular pattern is on with first order Bessel 
solution of the second kind. The computed flow pattern over Indo- 
Pakistan agrees well with that observed, especially for the winter 
half of the year. The free air circulation over Indo-Pakistan is thus 
to a large extent the result of the mechanical effect introduced by 
the Himalayas and the Tibetan Plateau north of Indo-Pakistan.

The effect of the plateau on the east wind has also been studied. A 
unicrue solution in terms of modified Bessel function of second kind 
(first order) has been obtained. The character of the modified solu­
tion is hyperbolic and decreases exponentially from the plateau, show­
ing that the east wind in a non-divergent barotropic atmosphere when 
disturbed cannot execute oscillations but that the disturbance dies 
down exponentially. - Author's abstract.

28. Chelam, E. V. Synoptic aspects of the monsoon circulation and rain- 
fall over Indo-Pakistan. Indian Journal of Meteorology and Geophysics, 
Delhi, U (3): 26R-265, July 1933. DAS M(03) I39i.

...A note refuting the idea expressed by Rahmatullah (J. Met., 9 (3), 
1932) that these conclusions regarding the unsteady pattern of pre­
cipitation over India and Pakistan were at variance with the convention­
al ideas of a steady monsoon condition. C. W. B. Normand in "The 
Weather of India" (1937) expressed the then current recognition of 
the pulsatory nature of monsoon rains connected with changes in the 
axis of the North Indian trough. Notes are given regarding 19^9 
monsoon weather "types" according to Rahmatullah*s classification.
- MAB 3.9 - 193.

29. Gupta, B. Kvand Venkiteshwaran, S. P. A method of using the radar 
AA No. 3 MK III to track the F-type radio-meteorograph to obtain both
radiosonde and upper wind data. Indian Journal of Meteorology and
Gecpi^iics^^ThiTXT^TrTSir’- 170, April 1933. DAS M(03) I39i-

...Discusses the specifications of radar equipment (AA No.3 MK III) 
obtained by the India Meteorological Department for the measurement 
of upper winds during cloudy weather, adapting the radar to track 
active targets, signallers for use with F-type radio-meteorographs 
for following with the radar, modifications in the radar receiver for 
using it with the radiosonde recorder, and the recording equipment for 
the radiosonde signals. Radar AA No. 3 MK III has been in use at 
Poona since 19^9.

-9-



30. Jagannathan, P. Winds at Tiruchirapalli airfield and neighbourhood.
Indian Journal of Meteorology and Geophysics, Delhi, 220 - 235,
July 1953. DAS M(05) I39i.

...Gives a more detailed picture of the local variation of wind at 
Tiruchirapalli and its neighborhood than in a previous paper published 
in 19^9 by this same author. The text presents a comparison of the 
mean wind at the airfield with that at the cantonment and a comparison 
of mean wind at Tiruchirapalli with those of neighboring observatories; 
an analysis of variance, diurnal variation, variation of wind direc­
tion, predominant winds and sea breezes at Tiruchirapalli; a diagram 
of predominant monthly ground winds at each hour at Tiruchirapalli 
airfield; monthly wind roses at 0200 , 0500, 0900, 1100, lliOO, 1700, 
and 2200 at Tiruchirapalli airfield. The tables include a monthly 
harmonic analysis of diurnal variation of wind speed, monthly re­
sultant wind direction and speed at 3h feet above ground for each 
hour, monthly predominant wind at 3h feet above ground for each hour, 
and monthly (February - October) frequency of occasions on which there 
was a definite wind shift from some westerly direction to some east­
erly direction at Tiruchirapalli.

31. Koteswaram, P. An analysis of the high tropospheric wind circulation
over India in winter. Indian Journal of Meteorology and Geophysics, 
Delhi, U (1): 13-21, January 1953. DAS M(05) I39i.

...Discusses the winds and temperature at various heights for two 
typical days at approximately 80*E during the winter; presents infor­
mation on the jet stream in the high troposphere over India; includes 
tabular January sounding balloon normal temperatures over Poona and 
Agra at specified heights (10, 12, ll;, l6, and 18 gkm) and January 
radiosonde normal temperatures at specified millibar levels (300, 200, 
150, and 100) at Poona, Nagpur, Allahabad, and Delhi.

32. Koteswaram, P.; Raman, C. R. V.; Parthasarathy, S. The mean jet 
stream over India and Burma in winter. Indian Journal of Meteorology 
and Geophysics, Delhi, U(2): 111 - 122, April 1953. DAS M(05) I39i.

...Has as its purpose to locate and study the properties of the mean 
jet stream based on available normal radiosonde and sounding balloon 
data for stations in India, Pakistan,and Burma. The authors discuss 
the data used in the analysis, the analysis of the data, the location 
of the jet stream, distribution of mean absolute vorticity, tropopause 
and the jet stream,and the thermodynamics of the jet stream. The 
tables include winter mean temperatures at 700, 500*, 300, 200, 150-,
100; and 80-mb levels for lU stations in India, 3 in Pakistan, 3 in 
Burma, and 1 in Ceylon for specified periods (vary by station); mean' 
heights (gpm) in winter of 300 and 20Omb levels over Poona and 
Visakhapatnam for each year 19^5 - 195l.
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33. Koteswaram, P., and Parthasarathy, S. Winds over Mb. Everest.
Indian Journal of Meteorology and Geophysics, Delhi, b (2): 187 - 189, 
April 1953. DAS M(05) I39i.

...Using aerological data available for the Himalaya region, the 
author briefly sums up the principal features of the wind regime over 
Mount Everest. Seasonal characteristics and day-to-day variations 
are discussed. The position of the jet stream is indicated. Isotachs 
are drawn for estimated velocities at 20, 25, and 30 thousand feet 
for the periods March - May and Sept. - Nov. 1952. - MAB 5.2 - 166.

3b. Parthasarathy, S., and Narayanan, J. The diurnal variation of upper 
winds over the Indian sub-continent. Indian Journal of Meteorology 
and Geophysics, Delhi, h (3): 205 - 219, July 1953. DAS M(05) I39i.
.. .Has as its purpose to study the broad features of the diurnal vari­
ation of winds in the free air at and above 1 km over India and adja­
cent areas. The textual data include information on testing the 
significance of the diurnal vectors, theoretical considerations, 
main features of diurnal variation charts for inland and coastal 
areas, diurnal variation of winds in different months, diurnal vari­
ation in coastal areas, and diurnal variation and climatology. The 
tables contain actual and calculated diurnal vectors (direction in 
degrees from north and magnitude in mps) for January, April, July, and 
October at lb stations ; upper air temperatures at 850-) 700-,and 500-mb 
levels for morning and evening for April and May for each year at 
Calcutta (19b9 - 1951) and for April and May or May for each year at 
New Delhi (1950 - 1952).

35. Sinha, K. Lv and Sharma, H. R. A study of winds exceeding 20 mph at 
Delhi. Indian Journal of Meteorology and Geophysics, Delhi, b (2): 
lb.5 - 163, April 1953. DAS M(05) I39i.

...Is a statistical study of the characteristics of winds of 20 mph 
or more that are observed at Safdarjung Aerodrome. The authors dis­
cuss the location of the aerodrome (also present a map showing the 
location); the general features of wind at Delhi; the data for winds 
exceeding 20 mph; winds of 20 mph or more, irrespective of weather; 
total duration of winds exceeding 20 mph; classification of strong 
winds; winds exceeding 20 mph, not associated with weather; winds 
exceeding 20 mph, associated with rain or thundery conditions; winds 
exceeding 20 mph in association with duststorm or thunderstorm; 
synoptic situations associated with strong winds. There is also a 
comparison of winds at Delhi with those of Allahabad. The tables con­
tain for Delhi (I9b6 - 1950) monthly frequencies (total number of 
days, total number of occasions not associated with weather, total 
number of occasions associated with rain or thundery conditions,and 
total number of occasions associated with duststorms or thunderstorms) 
of wind speed within limits (20-29, 30-39, b0-b9, 50-59, and 60-70 
mph) by direction (l6 points), wind speed within limits (20-29, 30-39,
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Source No. 35 continued
U0-h9, 50-59, and 60-70 mph) and wind direction when the wind speed is 
20 mph or more; monthly and annual total hours of duration of winds ^ 
20 mph by direction (16 points) and total hours of duration of winds 
-/ 20 mph; monthly and annual frequencies of winds of 20 mph or more 
of different durations (< 1/2, 2/2-1, 1-2, 2-3, 3-5j 5-7, 10-15, 
and 15-20 hours) under specified conditions (not associated with 
weather, associated with rain or thundery conditions, and associated 
with duststorms or thunderstorms); monthly and annual frequency of 
the time of commencement of winds ^ 20 mph under specified conditions 
(not associated with weather, associated with rain or thundery con­
ditions, and associated with duststorms or thunderstorms); monthly and 
annual frequency of maximum wind velocity not associated with weather.

36. Srinivasan, V. Variation of cyclonic circulation with height in
September 1951 deep depression. Indian Journal of Meteorology and 
Geophysics, Delhi, U (3); 263-26U, July 1953. DAS M(05J I39i.

...Presents notes on the height up to which the circulation in the 
lower levels round tropical depressions extends. Several instances 
of the depression center passing close to a station in India have 
been recorded in September 1951. The contour anomaly of different 
pressure surface is plotted for Allahabad.

’37. Venkateswaran, S. V. The daily variation of wind in the lower
atmosphere over Ahmedabad. Indian Journal of Meteorology and Geo­
physics, Delhi, U (1): 82-86, January 1953. DAS M(05) I39i.

...Presents some interesting features of the wind structure over 
Ahmedabad based on a day-to-day analysis of pilot balloon data for 
1950. The tables contain monthly (October-January) number of days 
on which northeasterly or easterly winds showed marked strengthening 
in the morning hours and monthly (April-June, October) number of 
days on which the sea-breeze effect was prominent in Ahmedabad.

1954

38. Koteswaram, P., and Parthasarathy, S. The mean jet stream over India 
in the pre-monsoon and post monsoon seasons and vertical motions
associated with sub-tropical jet stream! Indian Journal of Meteorol­
ogy and Geophysics, Delhi, 5(2): 13&-15>6, April 195h. DAS M(05) I39i.

...Is a study on the mean horizontal divergence and vertical motion 
in the troposphere over the country with particular reference to the 
circulation in the vicinity of the jet streams. The text presents 
information on the thermal structure of the upper troposphere in the 
post-monsoon and pre-monsoon periods, mean contour topography at 
various standard pressure levels, mean meridional cross-sections, 
monthly variation of the jet stream, the tropopause and the jet 
stream, general concepts of vertical motion in the vicinity of jet 
streams, thermodynamical aspects of the jet stream, horizontal di-
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vergence over India, vertical motion over India by kinematic method 
and by adiabatic method, mechanism of jet streams and clear air tur­
bulence near the sub-tropical jet. The tables present seasonal (post­
monsoon and pre-monsoon) mean temperatures at 700, <00, 300, 200', 150r, 
and 100-mb levels for 13 stations in India., i in Pakistan^, and 3 in' Bur­
ma based on data , wherever possible, for the period 19M-1951.

39. World Meteorological Organization. Energy from the winds. WMO No. 32. 
TP. 10. 203 pp. Geneva, 195U. DAS M(06)W927p.
...Reports seasonal and annual mean wind speed (mps) for 18 stations 
in India. These data have been published in "Wind Data for Wind Mills!' 
India Meteorological Department. Scientific Notes, Vol. VI, No. 63 
(Second and revised edition 19U8).

1955

Uo. Gilchrist, A. Winds between 300 and 100 mb. in the tropics and sub­
tropics . Great Britain, Meteorological Office, Meteorological Reports, 
II (16): 1-28. London, 1933. DAS M32 G786m.

...Presents an account of the mean atmospheric flow between 300 and 
100 mb in the tropics and subtropics for January, April, July and 
October in 1931 by charts of mean winds at constant pressure levels 
and mean atmospheric cross-sections at selected longitudes. These 
charts are based on data during 1951 at individual stations, including 
13 in India.

hi. Mulky, G. R. Kinematic analysis of upper wind fields. Indian Journal 
of Meteorology and Geophysics, Delhi, 6(2): 163-170, April 1955.
DAS M(05) 139i.

...Explains a method of computing the velocity and direction of move­
ment of troughlines and cyclonic centers which are associated with 
upper wind fields. Illustrations of this method are presented in the 
appendix. These illustrations include the Bay of Bengal depression 
in the first week of August 1953, Masulipatam cyclone of October 19h9 
and the depression in the last week of July 1951.

h2. Raghavan, K. On the strong monsoon winds at Nagercoil. Indian Jour­
nal of Meteorology and Geophysics, Delhi, 6(3): 27ii'-276, July 1955.
DAS M(05) I39i.

...Analyzes the the morning pilot balloon winds at Nagercoil, Tri­
vandrum and Minicoy for June - September for the period 19h7 - 1951 
to obtain a Quantitative idea of the strength of the upper winds at 
these places. The tables contain for the southwest monsoon season 
(June - September) for the period 19ij7 - 1951 mean wind directions 
and speeds at heights of 1, 2, 3, 5, 7, 10, l5,and 20 thousands of
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Source No. k2 continued

feet above sea level for Nagercoil, Minicoy, and Trivandrum; ratios of 
wind velocities at Nagercoil to those at Minicoy and Trivandrum at 
heights of 1, 2, 3, 5, 7, 10, 15, and 20 thousands of feet above sea 
level.

h3. Ramamurthi, K. M. A Met stream1 over northern India as revealed by 
a 1 Comet1 debriefing report. Indian Journal of Meteorology and Geo- 
physics, Delhi, 6(3;: 277-279> July 1955• DAS M(05) I39i.

...Is a report on severe turbulence and high wind speed experienced 
by an aircraft on flight from Calcutta to Delhi on December 28, 1952.
The author presents a cross-section along Longitude 8Ii°E using radio­
sonde data for 850, 700-, 500, 1(00-, 300-and 200-mb levels at 1500 GMT 
on December 28, 1952; a 200-mb contour chart of India at 1500 GMT on 
December 28, 1952; an extract from the clear air turbulence report 
from the commander of the aircraft. Hie conclusion is that the air­
craft was apparently flying through the lower portion of the jet stream.

U(. Roy, A. K», and Rai Sircar, N. C. On the utility of plotting vectorial 
changes of upper winds in forecasting developments and progress of
important pressure systems. Indian Journal of Meteorology and Geo­
physics ,"Delhi, 6(2): 97-118, April 1955. ^ I39i.

...Discusses the advantages of plotting vectorial changes of winds 
over using surface pressure tendencies for forecasting formation of 
depressions in the sea areas, upper wind changes and depressions and 
cyclonic storms, vectorial changes of winds ana western disturbances 
and upper wind changes and convective showers. The use of the vec­
torial charts should be of material help in forecasting synoptic 
conditions, including the development of depressions and cyclonic 
storms, 2k hours in advance in the tropics. This area includes 
India and the Indian Seas.

U5. Venkateswara Rao, D. The speed and some other features of the sea- 
breeze front at Madras. Indian Journal of Meteorology and Geophysics, 
Delhi, 6(3): 233-2U2, July 1955. DAS M(05) I39i.

...The speed with which the sea breeze advances inland at Madras under 
various meteorological conditions and its dependence on the time of 
onset and depth of penetration are discussed in this paper, utilising 
the records for the years 1915 and 19k& of autographic instruments 
at three stations located at different distances from the coast. A 
velocity of 10 - 15 mph, a southsoutheasterly direction of the re­
sultant wind, the months of April to September, and a time of onset 
during the early afternoon are favoured most by the sea breeze at 
Madras. The average speed of the sea-breeze front is found to be 
3-7 mph. It is accelerated with depth of penetration inland inde­
pendently of the wind speed. It varies with the hour of onset of the 
sea-breeze, being lowest during the epoch of maximum temperature. The 
variation of the ratio of the speed inland to that near the coast with



Source No. Ii5 continued

time of onset and direction of the on-shore wind is investigated.
The results are explained on the basis of the temperature gradient 
and its variation with distance inland. The mean temperature drop 
and vapor pressure rise caused by the sea-breeze for different times 
of incidence and magnitudes of wind velocity in the various months 
have also been studied. The changes are maximum in the proximity of 
the epoch of maximum temperature and in the month of July in the year. 
The results of this study would help in anticipating with sufficient 
accuracy and sufficiently in advance for aviation needs the time of 
onset of the sea-breeze and the accompanying meteorological changes 
at the airfield at Meenambakkam, given the time of incidence and the 
direction of the on-shore wind earlier at a point closer to the coast. 
- Author's abstract.

1956

I46. Chiplonkar, M. W., and Nandgaonkar, M. W. A wind survey of wind power. 
Journal of the University of Poona, Science and Technology, No. 10. 
pp. 112 - 12h. 1956. DLC ASb72 .P6A3.

...A detailed wind survey has been carried out over selected regions 
covering the western and central parts of India. The analysis has 
been divided into two parts.

(a) One for the longer period of nearly fifty years and for forty- 
eight selected stations spread uniformly over this region for which 
only one average wind speed value per day is available, and -

(b) The second for the shorter period of one year and for the 
seventeen stations for which five observations per day are available.
It is found that the tctal wind movement over the whole of the region 
shows, irrespective of the direction, a regular and stable pattern of 
an Annual cycle, with a sharp maximum in June, July and flat minimum 
around December fcr both the periods. The minimum movement is only 
about seventy percent and maximum movement about one hundred and sixty- 
five percent of the long period annual average.
Further the region has been divided vertically and horizontally into 
groups and subgroups, and wind movement have been studied tc bring 
out the most favourable portion of this large tract.

The time and space diversities represented by the "energy pattern 
factors" have been calculated fcr each station or groups of stations, 
lying in this region. Similarly duration curves have been drawn, fcr 
each station.

Finally it is concluded that there exist in the Bombay State and the 
neighbouring districts of Hyderabad sufficiently large areas over 
which a network of distributed wind power stations can be set up to 
obtain large and more or less steady wind power. - Authors' abstract.



1*7. Flohn, Hermann. Per indische Sommermonsunals Glied der planetarischen 
Zirkulation der Atmosphare. (The Indian summer monsoon as part of the 
planetary circulation of the atmosphere). Germany (Federal Republic, 
191,9 _). Wetterdienst, Berichte, li(22): 13h-139, 1996. PAS M(099) 
G373ba. Translated from German for Geophysics Research Directorate,
AF Cambridge Research Center, Cambridge, Mass., by the American Meteo­
rological Society, Contract number AF 19(601*) - 1936, Pecember 1998. 
PAS M53.21 F628in.
...Summarizes the most important results of this study on the Indian 
summer monsoon as part of the planetary circulation of the atmosphere 
based to a great extent on data for 1993 and supplemented by compari­
sons with data for the years 19^9 - 1993. The author also discusses 
the three planetary wind systems over India, and the interaction of 
the planetary wind belts.

1*8. Hariharan, P. S. A study of the extension of cold waves at the sur­
face in relation to upper winds at 3000 feet in India. Indian Journal 
of Meteorology and Geophysics, Delhi, 7(h): 363-370, October 1996.
DAS M(09) I39i.
...Is a study connecting the march of minimum temperatures over large 
areas of the country in the form of cold waves with antecedent upper 
winds. This includes an analysis of six synoptic situations in which. 
well-marked cold spells appeared over West Pakistan and northwest India 
and moved eastward.

1*9. Koteswaram, P. The easterly .jet stream in the tropics. Chicago. Uni­
versity. Department of Meteorology. Report on Research prepared un­
der Contract No. N6ori-02036. May 1996. DAS M97.2 C932d. Also re­
vised in: Tellus, Stockholm, 10(1): 1*3 - 97, February 1998.
DAS M(09) T277.
...It is shown that in summer an easterly jet stream overlies southern 
Asia in the high troposphere with core near l9"N. This current is 
quasi-geostrophic. Below the level of strongest winds temperatures 
decrease from right to left across the current looking downstream; 
above the level of strongest wind (190 - 100 mb) the reverse is true. 
Distribution of cloudiness and precipitation in the lower monsoon cor­
respond to that noted in association with westerly jet streams in the 
temperature zone: precipitation downstream from the region with the 
highest winds to left of the axis, upstream to the right.
The foregoing holds on individual days and climatically during the 
monsoon season as a whole. Since an easterly jet stream is observed 
only over southern Asia (and Africa), but not over the Pacific and 
Atlantic oceans, it is suggested that the current originates in con­
nection with the large-scale arrangement of land masses and oceans, 
and with the elevated heat source of the Tibetan plateau. - Author's 
abstract.
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50. Mooley, D. A. Zonal wind circulation and vertical temperature dis­
tribution along the Indian longitudes chiring the monsoon and winter 
seasons. Indian Journal of Meteorology and Geophysics,
Delhi 7(2): 113 - 128, April 1956. DAS M(05) I39i.

...The study is based on all the available wind and temperature data 
for 19UU—i-i9. Sections of geostrophic zonal wind and temperature and 
of observed zonal winds have been prepared. Frequencies of strong 
winds (speed 70 knots or more) along the section have been worked out 
for the different latitudes. The chief features of the monsoon sec­
tions are - (i) Generally small latitudinal temperature variation 
upto 300-mb level and an appreciable variation at 200-mb and 150-mb 
levels in Madras-Nagpur and Nagpur-Jodhpur sectors (ii) Strong east­
erly winds south of 15"N at lii km and above. The chief features of 
the winter sections are - (i) An appreciable latitudinal temperature 
gradient between Poona and Feshawar up to IiOO-mb level and reversal of 
gradient above 200-mb level as observed by others, (ii) Strongest 
zonal (west) wind near 23“N and a secondary wind maximum apparently 
near 30*N and (iii) A fairly high frequency of strong winds between 
21° and 31°N. From a consideration of the frequency of high winds, 
a well-marked jet south of 20°N seems unlikely. A comparative study 
of the various mean sections indicates that during winter, jets in 
the northern hemisphere are found over a much wider latitudinal belt 
than in the southern hemisphere and during summer, the westerly jets 
in northern hemisphere are much weaker than those in the southern 
hemisphere. - Author*s abstract.

51. Nilakantan, P. Utilization of wind power in India. World Meteorolog­
ical Organization, WHO Bulletin, 5(2): b9 - 51> April 1956. DAS M(05) 
W927w.

.. .Gives the results of an examination to determine the possibilitv 
of utilizing wind power for pumping installations, etc.,in India where 
most regions have ^flO mph of wind speed.

52. Pisharoty, P. R., and Kulkami, S. B. Upper air contour patterns and
associated heavy rainfall during the southwest monsoon. Indian 
Journal of Meteorology and Geophysics, Delhi, 7(2): 103 - 112, April 
1956. DAS M(05) I39i-

...The necessity of dealing with the lower troposphere over India 
as consisting of two separate strata having opposite values of hori­
zontal wind divergence is briefly explained. It may not be sufficient 
to look for areas of convergence at the lower levels; areas of marked 
divergence at upper levels of 500 mb and aloft may be equally, if not 
more, important for the understanding and forecasting of very heavy 
rains. The principles of deducing areas of marked horizontal diver­
gence on crualitative reasoning based on consideration of non-geostroph- 
lc motion as well as air flow down the gradients of vorticity are
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then outlined. A few cases of non-orographic phenomenal rainfall of 
10" - 2h" in 2li hours which fell over certain parts of India during 
the southwest monsoon of 19% are shown to have fallen in areas of 
marked upper air divergence, deducible from such oualitative reasoning 
applied to flow patterns at 900 mb and aloft. - Authors' abstract.

93. Paghavan, K. Influence of orography on the upper winds over Mussooree. 
Indian Journal of Meteorology and Geophysics, Delhi, 7(3): 289-29h,
July 1996. DAS M(09) I39i.

...The influence of the orographic features at Mussooree on the upper 
winds in the lower levels of the atmosphere has been examined in this 
paper, analysing the data of 96l pilot balloon ascents during the 
period May 1990 to June 1999. It has been found that the influence 
of orography on the upper winds at Mussooree extends to about 30,000 
feet a.s.l. resulting in appreciable reduction of the wind speed on 
a large number of occasions. The frequencies of appreciable velocity 
reduction at various levels for winds blowing from different directions 
are presented and discussed. The data studied in this paper support 
the present theoretical concepts regarding some of the features of 
"standing waves". - Author's abstract.

%. Ramachandran, S., and Mani, Anna. The F-type Rawinsonde. Indian Jour­
nal of Meteorology and Geophysics, 7(2): 16l-l6Jj. Delhi, April 1996.
DAS M(09) I39i.

...Describes the modifications and adaptations of the radar A.A. No.
Ill, Mk.III operating on 20h mcs which has made it possible to get 
satisfactory F-type radiosonde signals at the Indian stations using 
this type instrument.

99. Ramanathan, K. R. Problems of tropical meteorology and the relation 
between the circulations of tropical and extratropical latitudes.
Scientific Proceedings of the International Association of Meteorology, 
Rome, September 199)4. pp, 317 - 321. London 1996. DAS M(06) l6llg 
Met. 19%.

...Presents brief notes on the special problems of the meteorologist 
in the tropics,tropical storms, waves in the upper easterlies, the 
winter disturbances, and the trade inversion.

96. Ramaswamy, C. On the sub-tropical jet stream and its role in the de­
velopment of large-scale convection.Tellus, 8(l): 26-60. Stockholm, 
February 19^6. DAS Mr09) T277.

...This paper contains mainly the results of a synoptic and climato­
logical study of the large-scale convection in northern India and 
Pakistan during the three months preceding the onset of the southwest 
monsoon. It has been shown that the sea-level and lower tropospheric 
charts give little clue to the development of the large-scale convec­
tion and that the latter is overwhelmingly determined by the diver-
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gence in the waves in the sub-tropical jet-stream. It has further been 
shown from detailed synoptic evidence that nor'westers, andhis, and 
the majority of the thunderstorms without squalls in northern India and 
Pakistan in the pre-monsoon period are fundamentally the same phenomenon. 
The role of cold-air advection in the middle and upper troposhere in 
the development of large-scale convection has also been discussed. This 
study has further revealed that the regions of tipper-divergence and con­
vergence can be qualitatively located by identifying certain typical 
patterns on the high-level maps more than 12 hours before the usual time 
of commencement of convection and that, consequently, these maps can be 
used as effective tools in the issue of area-warnings against thunder 
in general and nor’westers and andhis in particular.

A general study has also been made of the large-scale convection in 
southeast Australia, Union of South Africa, Bechuanaland, Southern Rho­
desia, northeast Argentina, Uruguay, southeast Brazil,and southeast 
United States,and thee similarities between the large-scale convection 
in these countries and in Indo-Pakistan have been brought out. On the 
basis of these studies, it has been suggested that the jet stream plays 
the very important role of producing large-scale convection in the sub­
tropics all over the world wherever it over-runs on its equatorward 

side, moist air possessing, a high degree of latent instability.
- Author's abstract.

57. Rao, B. Ramachandra; Rao, M. Srirama; Murthy, D. Satyanarayana, Investi­
gation of winds in the ionosphere by spaced receiver method. Journal of 
Scientific & Industrial Research, New Delhi, 15A(2): 75 - 81, February 
1956. DAS P.

...Deals with the study of wind movements in the ionosphere using the 
spaced receiver method, describes the equipment used, and presents the 
results obtained during 195k.

58. Sajnani, P. P. Sea-breeze at Ahmedabad. Indian Journal of Meteorology 
and Geophysics, Delhi, 7(1}: W - W, January 1956. DAS M(05) I39i.

...Gives the results of a detailed analysis of autographic records of 
Ahmedabad (October 1952 to September 1953) which was made to study 
further the nature of the sea breeze. The text contains information on 
the physical features of Ahmedabad, general characteristics of sea 
breeze at Ahmedabad, frequency of occurrence of sea breeze during dif­
ferent months, sea breeze during monsoon, sea breeze during winter, 
frequency of setting in of sea breeze at different hours of day, tem­
perature changes associated with sea breeze, relative humidity changes, 
and typical instances of sea breeze. The tables present summaries over 
the period (October 1952 - September 195k) of monthly mean number of 
days with sea breeze, monthly mean number of days when sea breeze set 
in at different hours (1500 - 1559, loOO - 1659,..., 2300 - 2359), 
monthly mean number of days of temperature fall within specified ranges( 5T1.Q, l.o - 1.9, 2.0 - 2.9, 3.0 - 3.9, k.O - k.9, 5.0 - 5.9, 3.0 -3.9,
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7.0 - 7.9,and ^ 8.0°F.) and monthly mean number of occasions of rise 
of relative humidity within specified limits (< 5, 5-9, IO-IJ4, 15-19, 
20-2)4, 25-29, 30-3)i, 3^-39, and Zh0%).

59. Sarwal, Shyam S. Harnessing wind energy in the arid zones of 
Rajasthan. The Journal of the Central Board of Irrigation and Power, 
Delhi, 13(3): 382 - 388, July 1956. DAS P.

...Includes tabular summaries over the period of annual highest and 
lowest number of days with zero wind velocity, normal wind velocity 
and maximum wind velocity for the Jodhpur and Bikaner zones based on 
5 years of data; annual frequency of duststorms in the Jodhpur,
Bikaner, and Ganganagar areas based on 10 years of data; monthly 
mean wind speeds (mph) for Ganganagar, Bikaner, Jaisalmer, Jodhpur, 
Phalodi, Barmer, and Gadra Road based on data for an unspecified period.

60. Sinha, K. L. Abnormally strong gusty winds in West Rajasthan on 15 
March 1956. Indian Journal of Meteorology and Geophysics,7(U): 105,
)j06. Delhi, October 1956. DAS M(05) I39i.

...Briefly discusses the synoptic situation in west Rajasthan on 
March 1)4 and 15, 1956,which gave rise to abnormally gusty winds.

1957

61. . Agarwala, K. S. Gustiness of wind in relation to its speed and di­
rection at Visakhapatnam. Indian Journal of Meteorology and Geo- 
physics, Delhi, 8(a): II56-158, October 1957. DAS M(05) I3°i»

...Presents the relationship of gustiness to the speed and direction 
of the wind at Visakhapatnam. The chart shows the direction and 
speed of the prevailing ground wind at each hour of the day for each 
month of the year by arrows and feathers and presents isopleths of 
gustiness.

62. Bedekar, V. C. Mean effective tailwinds along some Indian air-routes.
Indian Journal of Meteorology and Geophysics, Delhi, B(l): 8l - 87, 
January 1957. DAS M(05) I3°i.

...Mean effective tailwinds are computed from data for all years up 
to 1950 for the Delhi-Allahabad-Calcutta, Bombay-Nagpur-Calcutta,
Bombay-Poona-Hyderabad, and Hyderabad-Jagdalpur-Calcutta routes for 
2 and 3 km, respectively, for each month. These values when com­
pared with those published by the Air Ministry (London) are consid­
erably higher, especially for the winter months (and March - May on 
Delhi-Calcutta route). This is said to be due to the greater amount 
of data used. Theory and method of computing mean effective tailwinds, 
as well as tabular and graphic presentation of data and discussion of
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results, are included. In winter and spring, 3-km winds are stronger 
than 2-km winds,but the reverse is true, in general, in the summer. 
Highest effective tailwinds are usually in Feb. (on Bombay-Hyderabad 
route, maximum winds are at 2 km in July). MAB 8.11-75

63. Dao, Shih-yen,and Chen, Lung-shun, The structure of general circu­
lation over continent of Asia. 75th Anniversary Volume of the 
Journal of the Meteorological Society of Japan, pp. 215 - 229. No­
vember 1057. DAS M(05) M589sis.

...In this article, an analysis is made on the structure of the mean 
flow field at 9000, 10 OOO, 20 OOO-ft level in July over the conti­
nent oi Asia during the year 1950 - 1955 and the mean contours at 
200 mb over Asia for July and August 1956. The vertical cross- 
sections of the mean flow and temperature fields along 75°E, 90UE, 
105uE,and 120“E for July and August 1956 have been constructed. The 
three-dimensional structure of flow over continent Asia is constituted 
of the following three basic currents; (1) the westerlies of middle 
latitudes, (2) the upper level tropical and subtropical easterlies, 
and (3) the southwesterly monsoon under the upper level tropical 
and subtropical easterlies.

Moreover, the changes of the general circulation over Asia in the 
transitional period between spring and summer 1956 is also investi­
gated. It is found that a leaping change of the general circulation 
over Asia occurs during this period. The upper level subtropical 
westerly jet-stream to the south of Himalaya retreated northward and 
a subtropical ridge was established over the latitude of Tibet, and 
over south Asia (to the south of 12 °N) a high level easterly jet- 
stream was established. At the same time, the southwesterly monsoon 
of India and the "Meiyu" (plum rain) season of the Yangtze Valley set 
in. The authors also found that the northward displacement of the 
rain belt is closely related to the northward retreat and the ac­
companying weakening in intensity of the westerlies over China main 
land. - Authors1 abstract.

6I4. Desai, B. N. On sub-tropical jet stream and its role in the develop­
ment of large scale convection. Reply by C. Ramaswamy. Tellus, 
Stockholm, 9(l): 135 - 137, February 1957. DAS M(05) T277.

...Desai takes exception to several points in Ramaswamy's paper (see 
8.1-202, Aug. 1957, MAB) which attributes widespread thunderstorm 
and dust squall activity in Northern India and Pakistan during the 
pre-monsoon season to mass divergence associated with upper tropospheric 
vorticity patterns at 500*and 300-mb levels, and that these squalls 
can be predicted 12-2k hours in advance by this method. He claims that 
local orographic influences, insolation, etc., must be the dominant 
factors or else the storms would occur throughout the next 2h hours 
and not be confined to the afternoon and evening (20-2li hours after), 
and that the inversion is destroyed by insolation and not by sub-
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sidence. Ramaswamy replies that he has accounted for all of these 
factors in his paper, but that mass divergence always occurs during 
squally weather and convergence during fair weather. Hence these 
other factors which operate during both fair weather and foul can­
not be more than contributory factors. Divergence on the sub-trop­
ical zone jet stream waves, when they come south at high levels over 
the moist tropical air masses, is considered the invariable factor 
and hence the only true aid to forecasting these storms. - MAB 9.U-127.

65. Raghavan, K. Vertical currents associated with standing waves over
Mussooree. Indian Journal of Meteorology and Geophysics, Delhi, 8(h): 
hll - U17. October 1957- DAS M(05) I39i.

...Some observational evidences on the occurrence of vigorous vertical 
currents associated with standing waves over Mussooree are presented 
and discussed. Standing waves are found to have sufficient lift for 
gliders to soar to the stratosphere over Dehra Dun Valley. - Author's 
abstract.

66. Ramakrishnan, K. P.j Parthasarathi, S.; Aphale, N. C. Some high
pilot balloon ascents at Poona. Indian Journal of Meteorology and
Geophysics, Delhi, 6(3): 273 - 288, July 1957. DAS M(05) I39i/

...To supplement available observed winds at high levels, about JU.0 
special ascents were made with big balloons at Poona in winter 1952-53. 
Tails of 200 metres were attached and weighted to reduce slant. 15 
of the ascents reached heights above 60,000 feet. The paper gives - 
(i) height-time curves of the individual ascents, (ii) vertical time- 
section diagrams for the four months up to 22 km, with isotachs and 
general wind directions, and (iii) diagrams of departures from normal 
of temperatures up to 16 km from daily radiosonde ascents. The verti­
cal currents and winds are discussed in relation to the synoptic sit­
uations and major temperature changes. - Authors' abstract.

1958

67. Graystone, P. Equivalent headwinds at heights of 30,000 feet and 
1x0,000 feet along air routes. Supplemented and revised. Great Britain 
Meteorological Office, Meteorological Reports, No. 20. 35 pp. London, 
1958. DAS M82 G786m.

...Gives tabular average equivalent headwind in knots on the route 
from the first named of the terminal airports to the second (Bahrain- 
Delhi, Cairo-Delhi, Cairo-Bombay, Beirut-Delhi, Basra-Bombay, Karachi- 
Calcutta, Karachi-Bombay, Calcutta - Madras, Beirut - Calcutta, Cairo- 
Calcutta, Bahrain - Calcutta, Delhi - Singapore, Delhi - Manila,
Karachi - Delhi, Bombay - Rangoon, Bombay - Calcutta, Bombay - Bangkok, 
Bombay - Beirut, Bombay - Colombo, Delhi - Calcutta, Delhi - Teheran, 
Calcutta - Hong Kong, Calcutta - Rangoon, Calcutta - Singapore, Cal­
cutta - Allahabad,Calcutta - Gaya, Calcutta - Bangkok, Bangkok - Delhi,
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and Hong Kong - Delhi) and on return flight and the variability of 
the equivalent headwind from these mean values at each height (30,000 
and to.000 feet) for each mid-season month.

68. Moolev, D. A. Mean zonal wind circulation over India. Indian Journal 
of Meteorology anH~Geophysics7~DelM7~9T^yrTIoir-^~lI07T October 1968.
DAS M(06) I3Qi.

...Presents the author's observation concerning the criticism made by 
Koteswaram (1967) on an earlier paper by Mooley (1966) on "Zonal wind 
circulation and vertical temperature distribution along the Indian 
longitudes during the monsoon and winter seasons". The tables con­
tain radiosonde data for each year and over the period (i960 - 1967) 
at Jodhpur and mean height of 200-mb surface for each year and over 
the period (1961 - 196M at Delhi and Poona.

69. Rai, D. B. Effect of vertical wind shear on rainfall at Poona, during 
southwest monsoon. Indian Journal of Meteorology and Geophysics,
Delhi, 9(1): 92 - 9h, January 1968. DAS M(06) I39i. .

...Suggests an explanation of the results of an objective method of 
forecasting rain at Poona during the southwest monsoon by Rao in 1966 
by the theory of air flow over mountains.

70. Ramakrishnan, K. Pv and Jambunathan, R. Sea breeze and maximum tem­
peratures in Madras. Indian Journal of Meteorology and Geophysics, 
Delhi, 9(6): 369 - 368, October 1968. DAS M(06) I39i.

...Discusses the previous studies made on sea breezes along the Indian 
and West Pakistan coasts, the sea breeze at Madras and the special 
observations made, effect of sea breeze on the maximum temperature, 
and maximum temperatures of Nungambakkam and Meenambakkam.

71. Ramaswamy, C. 'A preliminary study of the behaviour of the Indian south­
west monsoon in relation to the westerly jet-stream. Geophysica, 6(3- 
Ji): 1jR6 - 677. Helsinki, 1968. DASM(085) G366 (Special issue).

...A preliminary study of the Indian southwest monsoon in relation to 
the westerly jet stream has been made, using charts for sea-level,
1.6 km,and 600-mb level for Asia and East Europe for July 1963, a 
typical month of active monsoon and for August 1966, a typical month 
of weak monsoon. The monthly mean 700-mb maps for the northern hemi­
sphere for July 1963 and August 1966 have also been examined in re­
lation to the behaviour of the monsoon.

It has been shown that the atmospheric processes at 600-mb level and 
perhaps even aloft are more important than the processes in the lower 
troposphere and at sea level in determining the activity of the mon­
soon. The striking differences between the middle-latitude patterns
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during active and weak monsoon have been brought out and tentative 
conclusions have been arrived at regarding the possible associations 
between the 500-rnb level patterns in middle and low latitudes during 
active and weak monsoon. - Author's abstract.

72. Trewartha, Glenn. Climate as related to the ,jet stream in the Orient. 
Erdkunde, XII (3): 205 -21b. Bonn, September 195^.DAS P.

...One may doubt whether bona fide monsoon circulations are an adequate 
explanation of the seasonal climatic phenomena of southern and eastern 
Asia. The evidence is fairly strong that many of the region's distinc­
tive climatic features result from large-scale changes in atmospheric 
circulation patterns associated with locational shifts of the jet 
streams. In these seasonal shifts of the jet the highlands of central 
Asia, with their excessive altitude but short latitudinal extent, play 
an important role. The splitting of the zonal westerlies in winter 
so that a hi^i-velocity and positionally stable jet is anchored along 
the southern slopes of the Himalayas carries in its train important 
climatic consequences. Through the jet's regenerating and steering 
effects upon perturbations it localizes the winter precipitation of 
northern India-Pakistan and of South China. On the equatorial side 
of the Himalayan jet strong subsidence acts to create the dry seasons 
of winter and spring, especially on the subcontinent. The weaker and 
locationally less stable northern branch of the winter jet, to the 
north of the Central Highlands, has no such regionalizing effects on 
winter precipitation as does its more stable southern counterpart.
In the Tibetan lee-convergence zone between the two winter jets is a 
region of strong cyclogenesis, the perturbations which originate there 
markedly influencing the winter rainfall of South China.
Concurrent with the disappearance in early June of the Himalayan jet 
from its southern winter position to one north of the Central Highlands, 
there is a rapid northward surge of equatorial air over southern and 
eastern Asia, which in turn ushers in the summer rainy season with the 
"Burst of Monsoon" in India and the beginnings of the Baiu rains in 
southern China and Japan. - Author's summary and conclusions.

1959

73. Koteswaram, P. Jet streams over South Asia. Proceeding of the Ninth 
Pacific Science Congress of the Pacific Science Association, 1957,
Vol. 13: Meteorology, pp. 25l - 253. Bangkok, Thailand, 1959* DAS 
M(06) P117p 1957 v.: 13.
...Gives a brief account of the two prominent jet streams in the upper 
troposphere over South Asia and indicates some of their known prop­
erties. These jet streams include the westerly during the dry period, 
October to May, and the easterly during the wet season, June - Sep­
tember .
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7lj. Koteswaram, P. The Asian summer monsoon and the general circulation 
over the tropics. Symposium on Monsoons of the World, New Delhi, 
February IQ - 21. 1Q58. pp. 105-110. Delhi, 1°60. DAS M53.21 
S989sy.

...An examination of the high tropospheric wind circulation over the 
tropics in northern summer indicates a broad easterly flow over the 
Asian and African Summer Monsoon areas with an easterly jet stream 
over low latitudes. The core of the jet stream is located approxi- 
mately over l5°N at a pressure level of 150 to 100 mb over South Asia 
and about 10°N over Africa. The burst of the SW monsoon over India 
and its fluctuations as well as the formation of the monsoon depres­
sions are seen +c be associated with th° perturbations in the upper 
easterly current.

Since the easterly jet stream is found only over South Asia and Africa 
and not over tropical Atlantic and Pacific Oceans, it has been sug­
gested that the current originates as a result of the large-scale 
distribution of land masses and ocean and with the elevated heat source 
of the Tibetan plateau. A vertical circulation cell with the heat 
sources ever this plateau and sink over the eouatorial regions is in­
dicated, according tc which the SW monsoon is pictured as a poleward 
return current in the lower troposphere. - Author's abstract.

7^. Moghe, D. N. Periodicity of the Indian southwest monsoon current.
Symposium on Monsoons of the Wbrld, New Delhi, 19 - 21 February 1958, 
pp. 220-23),. Delhi, i960. DAS M53.21 S989sy.

...In this paper, an examination is made of the possible existence of 
periodicity in the arrival on the west coast of India of the southwest 
monsoon current. The upper wind data at a representative station on 
the west coast, Mangalore in particular, are analysed bjr the period- 
ogram method. Wind comnonents at 2000 ft a.s.l. fer three yea^s, 
191j8-50, are examined with regard to their deviation from their mean 
values. An analysis of fluctuations in the easterly components gives, 
in the first instance, a period of 6.8 days (7 days). It is found 
from further analysis that a period of 7 days is more favourable. 
Possibility of other periods is not, however, ruled out. Longer periods 
like 10 days, for instance, can also be inferred from this analysis. 
There is. however, a tendency in this method of analysis to raise the 
period value and, in such cases, further examination of longer periods 
may be necessary. - Author's abstract.

76. Pisharoty, P. R., and Asnani, G. C. Flow pattern over India and neigh­
bourhood at 500 mb during the monsoon. Symposium on Monsoons of the 
World, New Delhi, 19-21 February 1958. pp. 112-117. Delhi, 1°60.
DAS M53.21 S98 °sy.

...Daily 500-mb charts for the months of July 195h and 1955 over the
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area eouator to Lat. 90°N and Long. )i50E to 1)i9°E confirm the ex­
istence of a semi-permanent Tibetan high and of a pronounced trough 
in the westerlies roughly along the Delhi meridian and extending from 
Lat. 30°N to 70°N. An idealised flow oattem at 900 mb,i.e., at 
about 6 1<m a.s.l., based on these daily charts, is presented. The 
pattern is broadly similar to one presented by Flohn for July and 
differs from it as far as the portions over Burma and over the equato­
rial area south of Lat. f°N are concerned. The migratory lows of the 
middle latitudes have some effect on the position and nature of this 
westerly trough and the Tibetan high. Prolonged breaks in the Indian 
monsoon are accompanied by pronounced changes in 5>00-mb flow pattern. 
Such periods appear to coincide with marked weather anomalies over 
Europe and North America. - Authors' abstract.

77. Pamakrishnan, K. P.; Sreenivasaiah, B. N.; Venklteshwaran, S. P.
Upper air climatology of India and neighbourhood in the monsoon seasons, 
symposium on Monsoons of the World, New Delhi, February 19-21, 19 5B.
pp. 3-3)i. Delhi, i960. DAS M?3.21 S98?sy.

...Presents information on normal distribution of temperature and winds 
in the upper air based on pilot balloon and radar/rawin data in India 

and available data from adjacent areas during the monsoon season.
The authors describe the data used, the procedure followed,and the re­
sults .

78. Pamanathan. K. P. Monsoons and the general circulation of the atmo­
sphere - a review. Symposium on Monsoons of the World, New Delhi, 
19-21 February 19^8. pp. 93-6)i. Delhi, i960. DAS M83.21 S°8bsy.
...While monsoons (or seasonal changes of wind and associated weather) 
occur in many different parts of the world, they are rnost nronounced 
oaer the countries of S. E. Asia, Indonesia,and Australia. Upper 
Wind Charts in January, Anri.], July, and October were shown tc illus­
trate the large annual movement of inter-tropical convergence zones 
over the Indian Ocean as contrasted with those .ever the Pacific and 
Atlantic Oceans.

In the middle and hirh troposhere, the maximum S-N swing of the bound­
ary region between the eouatorial easterlies and the extra-tropical 
westerlies occurs over the Indian Ocean and bordering continent of 
South Asia.

The Asiatic Monsoon with its pattern of extensive seasonal precipita­
tion and associated heating of the middle troposphere should be ce-nsid- 
ered as exercising a very significant influence on the general circu­
lation of the atmosphere. The Indian monsoon is a geographically 
bound cyclonic system less than 6 km in thickness embedded in the 
eouatorial easterlies. The monsoon strengthens and weakens; strength­
ens when there is a fresh inrut of moist air and weakens ox-ring to 
friction and dispersal of water-vapour. Associated with the monsoon 
are longitudinally bound strong easterlies at 2DO-to 100-mh levels at
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about 19°n over South Asia. These strong easterlies form part of 
the eauatorial easterlies but are regionally accentuated.

Important questions such as long travelling waves and jets in east­
erlies and their role in creating and steering monsoon depressions, 
prolonged breaks in the monsoon and why they occur, world connections 
of the monsoon,etc., have been briefly referred to. - Author's ab­
stract.

79. Srinivasan, V. Southwest monsoon rainfall in Gangetic West Bengal
and its association with upper air flow patterns. Indian Journal of 
Meteorology and Geophysics, Delhi, 11(1): 5-18, January i960. Also: 
Remarks on 'southwest monsoon rainfall in Gangetic West Bengal and
its associations with upper flow patterns' by V. Srinivasan by J. M.
Korkhao and Reply by V. Srinivasan. Ibid., 11(1:): Iil8-[i20, October 
3960. DAS M(C5) I39i.

...The day-to-day occurrence of rainfall over Gangetic West Bengal dur­
ing three monsoon seasons was studied in the light of the upper air 
flow patterns,and it was noticed that the rainfall occurs mostly due 
to the upper divergence ahead of easterly waves which move across the 
areas. Details of the structure and other characteristics of these 
easterly wave troughs are given. A study of the occurrence of fast 
winds and their relationship to the rainfall over Gangetic West Bengal 
is also included. - Author's abstract.

1961
30. Das, S. K.j Raju, A. V.; Mull, S. Frequency modulated rawinsonde.

Indian Journal of Meteorology and Geophysics, Delhi, 12(U): 623-628, 
October l?6l. DAS M(09) I39i.
...Describes the two transmitters for radiosonde and radio-wind-find­
ing purposes used in the India Meteorological Department, presents the 
need for combining the two transmitters, discusses the principle of 
the modified instrument. The table indicates the performance of the 
rawinsonde at Delhi based on data between June and November 1958.

31. Keshavan, R. S. Shear wind calculator. Indian Journal of Meteorology 
and Geophysics, Delhi, 12(3): 535-536, July 1961. DAS M(05) I39i.

•••Presents the method of working out the shear wind vector used in 
most offices in medium range forecasting.

^2. Krishnan, A.; Pant, P. S.; Ananthakrishnan, R. Variability of upper 
winds over India. Indian Journal of Meteorology and Geophysics,
Delhi, 12(3): U31-li38, July 1961. DAS M(05) I39i.

...Information about the normal upper winds as well as their variabil­
ity with respect to direction and speed are useful factors for aviators.
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Based on normal upper winds at pibal stations in India and neighbour­
hood, the steadiness factor and the standard vector deviation have 
been computed at selected levels for four typical months, January, 
April, July and October. Charts depicting those parameters have been 
prepared and the results discussed. - Authors1 abstract.

83. Kulshrestha, S. M. and Gupta, R. G. Some interesting observations
of high level wind maxima in the atmosphere. Indian Journal of Meteo­
rology and Geophysics,•Delhi, 12(1:): 67ft-6ftl, October ip6l. DAS
M(03) I39i.

...Analyzes the wind data of six high-level cosmic ray balloon flights 
conducted at Hyderabad during March i960. Each of these flights re­
vealed the presence of two wind maxima.

fill. Nilakantan, P; Ramakrishnan, K. P.; Venkiteshwaran, S- P- Windmil 1 
types considered suitable for large scale use in India. India (Repub­
lic), National Aeronautical Laboratory, Technical Note No. TN-WP-3-61. 
30 pp. Bangalore, April 1.96l. DAS M(033) I39tec.

...Considers the various aspects involved in the utilization of wind 
power; the monsoon, nature's provision of water; windmills for water 
supply; windmill types suitable for Indian conditions; performance 
of the WP-2 type windmill; futuhe developments in windmill design to 
suit Indian conditions; some special problems of windmill design; 
future program of research and development. The table contains normal 
seasonal (winter, summer, monsoon and post-monsoon) and annual rain­
fall amount for Kashmir and 23 subdivisions of India.

83. Ramakrishnan, K. P. and Venkiteshwaran, S. P. Wind power resources 
of India with particular reference to wind distribution! India (Re­
public), National Aeronautical Laboratory, Technical Note No. TN-WP- 
l-6l. 13pp. Bangalore, June 1961. DAS M(033) I39tec.

...Includes information on wind data from non-recording anemometers 
and from recording anemographs at meteorological observatories and 
stations, spells of low wind at individual stations, and highest gust 
speed at different stations in India. The summaries include tabular 
annual mean number of spells of low wind ( < 8 kph) of durations of 
3-hour intervals from 1 to >30 hours and annual duration of longest 
spell of low wind in hours at 12 stations in India based on data fcr 
3 _J| years; tabular annual maximum gust speed at 9 stations based on 
data up to the end of 1932; annual velocity-duration curves of 8 se­
lected stations based on data for 3 years.

86. Rao, Y. P. Some characteristics of the southwest monsoon circulation. 
Indian Journal of Meteorology and Geophysics, Delhi, 12(3): lil^-'jH,” 
July lQ6l. DAS M(Od) I39i. Also abstract issued in: Symposium on 
Monsoons of the World Held at Meteorological Office, New Delhi, 1° - 
21 February !°88. New Delhi, i960. DAS M33.21 SORQsy.
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...The southwest monsoon is probably the largest local perturbation 
on the general circulation of the atmosphere. Meridional transport 
of mass, heat energy and angular momentum associated with the south­
west monsoon circulation have been computed from the upper air data 
of Singapore, Nairobi, Madras, Bombay, Nagpur and New Delhi for July 
and August 1955. In view of the large airflow in lower levels across 
the equator in this period, mass exchange between the hemispheres is 
important. At Singapore and Nairobi, both near the equator, com­
pensating southward flow exists at 200- and 600-mb levels respective­
ly. There is still significant net flow northwards at Singapore and 
southwards at Nairobi, probably representative of the eastern and 
western sections of the monsoon circulation. In the southwest monsoon 
area due to the large cloudiness, the solar energy absorbed by the 
ground and the lower atmosphere decreases appreciably and is in a 
portion slightly less than the outgoing radiation. There is advective 
flux of heat from the north into this 'sink'. Necessity and evidence 
for transport of heat from summer to winter hemisphere is discussed. 
Angular momentum flows into the monsoon area from the north and more 
so northwards across the equator at Singapore. - Author's abstract.

87. Subbaramayya, Indugula. Studies on the Indian southwest monsoon.
Thesis submitted to the Andhra University for the award of the degree 
of Doctor of Philosophy. lli7pp • December 1961. DAS MF2369*

...Part I on the study of the southwest monsoon circulation describes 
the general winds in the tropics from the surface to the stratosphere;
explains the meaning of monsoons; reviews the monsoon theories; con­

tains the methods of analyses followed for the study of the circulation 
in the lower troposphere during the monsoon period, presents the find­
ings, and discusses the results; deals with the study of the circu­
lation in the upper troposphere, the changes during the premonsoon 
period and the relations between the changes and the onset and ad­
vance of the monsoon in India; gives a general picture of the pro­
posed meridional circulation in the South Asian regions; presents the 
merit of this proposed meridional circulation over the theory of 
Koteswaram. Part II deals with the Bay cyclones.

88. Venkiteshwaran, S. P. Operation of Allgaier Type(6-8 KW) Wind Electric 
Generator at Porbandar. India (Republic), National Aeronautical Lab- 
oratory, Technical Note No. TN-WP-2-61. 9pp* Bangalore, June 1961.
DAS M(055) I39tec.

...In th~ section on '"Meteorological conditions at site selected for 
the erection of the Wind Electric Generator" there are tables with 
monthly and annual mean wind speeds in kph during different periods of 
the day (0830-1730, 1730-0810 and 0830-0830IST) at Porbandar during 
i960; annual number of occasions when wind speeds at Porbandar Air­
port lay in specified ranges (intervals of 5 kph from O-hO kph) from 
0830-1730, 1730-0830 and 0830-0030 during i960; monthly and annual 
mean total rainfall amount and number of rainy days for Porbandar.
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R9. Bose, B. L. Occurrence of low tropopause in northwest India in associ­
ation with western disturbances and the jet stream. Symposium on 
Meteorology in Relation to High-level Aviation over India and Surround­
ing Areas Held at Meteorological Office} New Delhi, 7 December 1°77, 
pp. l??-l)|2. Delhi, 1962. DAS M:62Q.13 S9d°sy.

...With the increased flying activities in the upper tropopause and 
lower stratosphere, it has become essential for meteorologists to pay 
greater attention to these layers. Two of the outstanding features of 
this region of the atmosphere are the jet stream and the tropopause.
In this note, a study has been made in regard to instances of the low 
trcpopause observed in northwest India, and its association with the 
jet stream has been discussed. The usefulness of the study of tropo­
pause level as a guide for prognosticating weather developments has 
also been discussed with reference to a few selected examples.
- Author's abstract.

90. Das, P. K.; Bose, B. L.; Banerji, S. Some aspects of forecasting clear 
air turbulence and high level winds. Symposium on Meteorology in Re­
lation to High-Level Aviation over India and Surrounding Areas Held 
at Meteorological Office, New Delhi, 7 December 1977, no. Ji7-7U.
Delhi, 1962. DAS M:629.13 S989sy.

...To examine the possibility of forecasting upper winds and clear air 
turbulence in the mid- and upper troposphere, the following aspects were 
examined as applicable to conditions prevailing in India - (a) Richard­
son's number, and (b) The ageostrophic component at high levels.

Upper winds corresponding to 300, PBO^and 200-mb levels were used to 
compute Richardson's number for the layers 300-270 mb and 290-200 mb. 
Upper wind data for the winter months of 1°97 and lp73 were used, and 
it was found that the mean values of the ratio Kh and Km coefficients

for eddy transfer of heat and momentum were OJjR-and 0.27 for the above 
layers. On only a few occasions the theoretically predicted value for 
increase in turbulence was exceeded. The theoretical considerations 
of this number have also been discussed.

The ageostrophic component was computed for 17 cases during the winter 
months of 1953, 1°96,and 1977. Only cas^s with negligible curvature 
of the 900-mb contours along the Delhi-Calcutta and Belhi-Jodhpur 
routes were considered in the present study. The ageostrophic com­
ponent was computed as a percentage departure in the form

(Victual— X^Geostrophic ) / ^Actual

and it was observed that the root mean sauare of the geostrophic de­
parture was 17 per cent for the Delhi-Calcutta route, and 27 per cent 
for the Delhi-Jodhpur route. The correlation coefficient between ob-
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served wind and the geostrophic wind varied from 0.3 to 0.8. Theoret­
ical aspects of these results have teen discussed in the paper.
- Authors' abstract.

91. Janardhan, Sv and Viswanathan, R. A study of the hourly wind speeds 
at Bangalore (HAL) from the point of view of wind power utilisation.
India(Republic), National Aeronautical Laboratory, Technical Note
No. TN-WP-lb-62. llipp. Bangalore, November 1962. DAS M(055) I39tec.

...The hourly wind speeds of Bangalore (HAL), Ifysore State, for the 
three years l°58-60 have been examined from the point of view of wind 
power utilisation. Freouencies and cumulative freouencies of different 
wind speeds during the different months and the year have been worked 
out and used tc estimate the amount of energy that can be extracted. 
Durations of spells of low wind (less than 8 km p.h.) have also been 
examined since they have a bearing on energy storage problems. The 
mean diurnal variation of wind during each month has been worked out 
to indicate at what hours during the day energy will be available.

The annual mean wind speed (1958-60) at the site works out to 13 km 
p.h., the highest value being 50 km p.h. with a frequency of two a 
year. The annual output works out to 2,360 k"Wh for a wind machine 
with an overall power coefficient of 12 per cent (swept area, 30 square 
metres) and amount of water that can be pumped out by a windmill of 
swept area 23.6 square metres and overall power coefficient of 12 per 
cent to 61j,000 kilolitres a year. - Authors* abstract.

92. Koteswaram, P. Jet streams over India and neighbourhood. Symposium
on Meteorology in Relation to High-level Aviation over India and 
Surrounding Areas Held at Meteorological Office, New Delhi, 7 December 
1957, pp. 101-108. Delhi, 1962. DAS M:629.13 S989sy.

...India is traversed by a westerly jet- stream in the dry months (Oc­
tober - May) and an easterly jet stream during the southwest monsoon 
season (June - September). The mean location of these jet streams, 
their spatial extent, thermal and dynamical properties are indicated. 
The rcle of jet streams in the formation of local disturbances over 
the Indian area and weather associated are briefly discussed.
- Author's abstract.

93. Nedungadi, T. M. K. Weather and circulation over India, February to 
April 1961. Chagnon, C. W. (ed.), Joint Indo-United States balloon 
flight program, 196l, pp. 105-117. December 1°62. DAS M07.321.2 
C)433jo.

...Briefly describes the climatic conditions over the Indian subconti­
nent with special reference tc the area south of Latitude 25 °N and the 
actual prevailing meteorological conditions during the period of these 
flights. Seasonal trends in weather, progress of weather during the
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period February - April 1961, normal circulation, flow features in 
February - April l°6l, and subtropical jet stream are discussed.

9li. Pisharoty, P. R. : Asnani, G. C.; Paciieco, J. H. Horizontal wind shear 
and consequent instability associated with jet streams over India. 
Symposium on Meteorology in Relation to High-level Aviation over India 
and Surrounding Areas Held at Meteorological Office, New Delhi, 7 De­
cember ]oh7. pp. 117-126. Delhi, lf>62. DAS M:62^.13 Sd89sy.

...Analyzes the characteristics of wind maxima observed over India 
with the aid of actual winds on some consecutive days. The examination 
of the observed winds from the point of horizontal and vertical shears 
include information on the source of data, the selection of the area, 
selection of the dates, times of observations, horizontal velocity, 
more detailed analysis for four days in each season, wind shear along 
the vertical,and geostrophic velocity. The authors also 'present the 
results of the study and the limitations of these results.

93. Prakasa Rao, M. S., and Radhakrishnan, S. A study of the hourly 
wind speeds at Hyderabad from the point of view of wind power uti-
lization. - India (Republic), National Aeronautical Laboratory, Tech-
nical Note No. TN WP-13-62. lhpp. Bangalore, October 1Q62. DAS 
M(093) I39tec.

...The hourly wind speeds at Hyderabad for the three years 1998-60 
have been analysed. Frequencies and cummulative freouenci.es of wind 
speeds have been worked out and used to estimate the amount eo energy 
that can be extracted from the wind at Hyderabad under certain asstimp- 
tions. Durations of snells of low wind (less than 8 km p.h.) and the 
diurnal variation of wind have also been examined since they have 
bearing on energy storage problems.

The annual energy output is estimated at 1,230 kkjh for a generator with 
an overall power coefficient of 12 per cent. The water-pumning capac­
ity of a WP-2 windmill is estimated at 37,300 kilolitres a year.
- Authors’ abstract.

q6. Rai Sircar, N. C.,and Patti, C. D. A study of high level wind tendency 
during nremcnsoon months in relation to time of onset of southwest mon­
soon in Tndia. Indian Journal of Meteorology and Geophysics, Delhi, 
j3(l,): 1.88-1,71, October 1962. DAS M(09) I3°i.

...Instances of unusually early or nate arrival of the southwest mon­
soon over the whole country er a large part, thereof during the 19-year 
period 101,3-97 have been studied with reference to the high-level wind 
changes during'the corresponding premonsom months. The rapid weaken- 

,f moan waster1”- campon on is of the rrevai"’ir.g winds during
A-p-p^a appear to be associated with rariy monsoon while tho4r strength­
ening with late morsoon. Some typical capes illustrated and dis­
cussed in the note. These may he of interest to a forecaster who has
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to make a. long-range forecast regarding the probable time of ar­
rival of the monsoon in a particular year. - Authors’ abstract.

97- Ramakrishnan, K. P., and Sivaraman, K. R. The contribution from
wind power to the energy requirements of India. India (Republic), 
National Aeronautical Laboratory, Technical Memorandum No. TM-WP-1-62.
23 pp. Bangalore, September 1962. BAS M(099) I39tm,
...Includes annual wind velocity duration curves for Verval, Poona, 
Bombay and Madras and annual frequency of hourly wind speed on graphs.

98. Ramakrishnan, K. P., and Janardhan, S. A study of the hourly wind 
speeds of Verval (Gujarat) from the point of view of wind power
utilisation. India (Republic), National Aeronautical Laboratory,
Technical Note No. TN-WP-9-62. 29 pp. Bangalore, June 1962. DAS
M(099) I39tec.

...The hourly values of wind speed obtained by a Dines' Pressure Tube 
Anemograph maintained by the India Meteorological Department of Yeraval 
in Gujarat are analysed in this paper from the point of view of ex­
traction of power from the wind. Frequencies of occurrence of different 
values of wind speed in each month and the whole year are given,and the 
annual velocity and power duration curves are presented. Average 
numbers of hours when wind speed was too low to work a windmill or 
wind electric generator and frequencies of occurrence of such spells 
of low winds of different durations are given. Estimated of the 
average electrical energies that can be derived from a wind electric 
generator installed at Veraval have been made on certain simplifying 
assumptions. The quantities of water that can be pumped have also 
been estimated -under certain assumptions for all the days of a typical 
year. The diurnal variation of wind speed in different months is 
discussed. - Authors' abstract.

99. Raman, C. R. Y. A study of the easterly jet stream over India in
July 1997« Symposium on Meteorology in Relation to High-level Aviation 
over India and Surrounding Areas Held at Meteorological Office, New 
Delhi, 7 December 1997, pp. 109-116. Delhi, 1962. DAS M:629.13 S989sy.

...This paper embodies the result of an analysis of ail available 
upper tropospheric wind data of Indian stations for July 1997 with 
a view to locating the easterly jet stream and studying its behaviour.
The time and meridional sections constructed with the available data 
reveal the existence of a wind maximum at or slightly above the 190- 
mb level in the latitudinal belt between 10® and 19®N. In this beit, 
the core passes over the Madras latitude. The vertical shear below 
the jet increases from a minimum at Delhi to a maximum at Madras and 
decreases again towards Colombo. Evidence has been adduced for a lat­
eral oscillation of the axis of the jet north and south of its mean 
position. It was found that the speed of the easterly jet stream under­
went a phase of organisation and a phase of dissipation, the two to­
gether ranging from about five to nine days. A typical instance of

-33-



Source No. 99 continued

an easterly jet stream displaying the requisite vertical and hori­
zontal wind shear which occurred in this month is also discussed.
- Author's abstract.

100. Ramanathan, R., and Viswanath, S. Estimated annual energy output of 
two types of wind electric generators at selected stations in India.
India (Republic), National Aeronautical Laboratory, Technical Note
No. TN-WP-ii-62. 20 pp. Bangalore, May 1962. DAS M(o95) I39tec.

...Estimates of monthly and annual energy output of the Allgaier 
7.5-kW and the Dowsett Holdings 23*kW wind machines have been 
worked out for 12 stations in India, based on hourly wind speeds of 
the stations and the overall power coefficients of the machines at 
different wind speeds. The output per kW. of installed capacity and 
the cost per kWh at selected stations have also been computed for 
each of the two generators. The suitability of the mean wind speed 
as a criterion for comparing the wind-power potentialities of differ­
ent places has been examined.

At Veraval, the windiest station considered, the Allgaier machine will 
yield about llj,700 kWh. in a year whereas the Dowsett Holdings machine 
will give about 18,500 kWi At 9 of the 12 places the former has a 
larger output than the latter. The output per kW of installed capac­
ity of the Dowsett Holdings plant is only 20 to IiO percent of the 
corresponding value for the Allgaier plant.

Assuming the capital costs of both machines to be about Rs 2,000 per 
kW of installed capacity, the cost per kWh_ for the Allgaier generator 
works out to 12 nP. for Veraval and 2h to 27 nP. for Bhopal, Gopalpur 
and Ifedras. For the Dowsett Holdings generator, the cost per kWh 
ranges from 33 nP. for Veraval to Re.l for Madras. At other stations 
the cost estimates for both generators are higher. ~ Authors' abstract.

101. Ramanathan, R. and Narasimhaswamy, K. N. A study of hourly wind 
speeds at Bombay (Colaba) from the point of view of wind power uti­
lization. India (Republic), National Aeronautical Laboratory, Technical 
Note No. TN-WP-6-62. l£pp. Bangalore, July 1962. DAS M(05>5) I39tec.

...Data of hourly mean wind speeds at Bombay (Colaba) obtained from 
the India Meteorological Department have been analyzed,and the fre­
quencies of occurrence of different wind speeds calculated. These 
have been used for the estimation of the energy output and the quan­
tity of water pumped out by a windmill and for the analysis of spells 
of low wind, diurnal variation, etc.

The annual average wind speed at Bombay (Golaba) works out to 10.6 
km p.h. The energy that can be extracted at Bombay by a generator of 
swept area 30 square metres, cut-in speed 8 km p.h.,and overall power 
coefficient 12 per cent has been estimated as about llf?0 kWh per 
annum. The average number of hours per day with wind speed less than
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8 km p.h. is 9, and the average duration of a low wind spell works 
out to 6 hours. The quantity of water that can be pumped by a wind­
mill of the WP-2 type works out to about 29,000 kilolitres per annum.
- Authors* abstract.

102. Ramanathan, Rvand Narasimhaswamy, K. N. A study of the hourly wind 
speeds at Bombay (Santa Cruz) from the point of view of wind power
utilisation.India (Republic), National Aeronautical Laboratory,
Technical Note No. TN-WP-19-62. 15pp., Bangalore, December 1962.
DAS M(055) 139 tec.

...The data of hourly mean wind speeds at Bombay (Santa Cruz) for 
1958-60 have been analysed from the point of view of wind power uti­
lisation. The frequencies of different wind speeds have been deter­
mined and used for the estimation of the energy extractable from 
wind and the quantity of water pumped. The spells of low wind and 
diurnal variation of wind speed have also been examined.

At Bombay (Santa Cruz) the annual mean wind speed is 12 km p.h. The 
energy output of a generator of cut-in speed 8 km p.h., swept area 
30 sq. metres, and overall power coefficient 12 per cent works out to 
about 1,920 kWh per annum. The quantity of water that can be pumped 
annually by a windmill of the WP-2 type works out to 36,500 kilolitres. 
A comparison of the wind power potentialities of this station with 
that of Bombay (Colaba) indicates that the potential output at Santa 
Cruz is higher due to better exposure to wind, which constitutes an 
important criterion in choosing between sites. - Authors' abstract.

103. Ramanathan, R., and Viswanath, S. A study of hourly wind speeds of 
Madras (Meenambakkam) from the point of view of wind power utilization.
India (Republic), National Aeronautical Laboratory, Technical Note
No. TN-WP-12-62. 15pp. Bangalore, August 1962. DAS M(055) I39tec.

...The data of the hourly wind speeds at Madras obtained from the 
India Meteorological Department have been used to study the frequency 
distribution of wind speeds, estimate the energy extractable from 
wind and the quantity of water that can be pumped by a windmill and 
also to examine the spells of low wind and diurnal variation of wind 
speed.

At Madras the annual mean wind speed is 13 km p.h. The annual energy 
output of a generator of cut-in speed 8 km p.h., swept area 30 square 
metres,and an overall power coefficient of 12 percent works out to 
about 1,900 kWh. Taking the year as a whole, the average number of 
hours in a day when the wind speed was below 8 km p.h. comes to about 
6 hours, and the average duration of a spell of low wind (of speed less 
than 8 km p.h.) about h hours. The quantity of water that can be 
pumped in a year by a windmill of the WP-2 type has been estimated 
as approximately 51),000 kilolitres. - Authors' abstract.
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10h. Ramanathan, R., and Narasimhaswamy, K. N. A study of the hourly wind 
speeds at Poona from the point of view of wind power utilisation.
India (Republic), National Aeronautical Laboratory, Technical Note 
No. TN-WP-16-62. 13pp* Bangalore, December 1962. DAS M(u33) I39tec.

...The hourly wind speeds at Poona for the three years 195>8-60 have 
been used for computing the freauencies and cumulative frequencies of 
different wind speeds during the different months and the year and 
estimating the amount of energy that can be extracted from the wind. 
Duration of spells of low wind (less than 8 km p. h.) have also been 
analysed since they have a bearing on energy storage problems. The 
mean diurnal variation of wind during each month has been worked out, 
as it indicates at what hours during the day energy will be available.

The annual energy output is estimated at 1,390 klnlh for a wind-driven 
machine of cut-in speed 8 km p. h., swept area 30 so. metres, and an 
overall power coefficient of 12 per cent. The Quantity of water that 
can be pumped annually by the WP-2 type of windmill has been estimated 
as 38,000 kilolitres. - Authors' abstract.

105. Rama Rao, M. Jet streams and ozone. Symposium on Meteorology in Re­
lation to High-level Aviation over India and Surrounding Areas Held at 
Meteorological Office, New Delhi, 7 December 19^7. pp. lH3-l£0. Delhi, 
1962. DAS M:629.13 S989sy.

...Discusses the observations made regarding jet streams and ozone 
with special reference to the work in the tropics on the jet stream.

106. Ramaswamy, C. Breaks in the Indian summer monsoon as a phenomenon of 
interaction between the easterly and the sub-tropical westerly jet
streams. Tellus, Uppsala, 1U(3): 337-3/j9, August 1962. DAS M(05)
T277.

...The present paper contains the results of the study of a synoptic 
situation over India during a period of 8 days in which normal monsoon 
conditions were followed by a break and were further followed by a 
return to normal monsoon. This study has shown that during breaks in 
the mohsoon, a trough in the middle latitude westerlies with a jet 
embedded in it increases considerably in its amplitude and gets re­
tarded as it moves into the Tibetan Plateau on account of its entering^ 
a region of weaker basic current. The large-amplitude trough weakens "or 
destroys completely the Tibetan high at the 5>00-mb level and appre­
ciably weakens the easterlies at the higher levels to the south of the 
Himalayas. Protruding into India and Pakistan, the large amplitude 
trough contributes to the development of heavy rainfall along and near 
the foot of the Himalayas,which is characteristic of the break condi­
tions. The southward protrusion of the trough and its subsequent move­
ment eastward is also indirectly responsible for a corresponding shift 
of the high over Iran and Arabia, which in its turn, seems to lead to 
the formation of a secondary jet core in the easterlies west of 80° E 
between 20° N and 2g° N. Consequent on the above developments, the
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westerly jet which had retreated to the north of the Himalayas at the 
time of the onset of the monsoon reenters the Indo-Pakistan sub-con­
tinent during the breaks. Thus we see during break conditions the 
remarkable spectacle of two jets of entirely different types - the 
easterly and the subtropical westerly - within a short latitudinal 
distance of each other and dynamically interacting with each other.

The above detailed study, supplemented by a general examination of the 
monthly mean 700 mb charts for the northern hemisphere for a period of 
10 years, suggests that active monsoon over India is closely associated 
with high index circulation in middle latitudes over Asia and neigh­
bourhood, while weak monsoon is closely associated with low index cir­
culation over the same region. - Author's abstract.

107. Rao, Y. P. Meridional circulation associated with the monsoons of 
India. Indian Journal of Meteorology and Geophysics, Delhi, 13(2): 
1^7-166, April 1962. DAS M(05) I39i.

...Meridional components in January and July at twelve Indian Rawin 
stations and Colombo, Nairobi, Aden, Bahrein,and Tashkent based on 
three years' data are presented. The centres of direct and indirect 
cells are located at higher elevations, probably to overcome the ob­
struction to meridional exchange from high mountain ranges running east 
to west. At Bahrein and Aden the upper southerlies of the direct cell 
are absent in winter. The direct cell retreats northward to near 30°N 
in July, and a 'monsoon cell' with lower southerlies and upper norther- 
lies occupies the Indian area from 26 to 13° N. Northerlies at Colombo 
and Trivandrum in the lower troposphere in July suggest that the feed 
across the equator into the Arabian Sea branch of the monsoon may be 
extremely limited. - Author's abstract.

108. Viswanathan, R.,and Janardhan, S. A study of the hourly wind speeds 
at Ahmadabad from the point of view of wind power utilisation. India 
(Republic), National Aeronautical Laboratory, Technical Note No. TN-
WP-18-62. 13pp. Bangalore, December 1962. DAS M(055) I39tec.

...The hourly wind speeds at Ahmadabad for the three years 1958-60 
have been used to compute freouencies and ciunulative frequencies of 
different wind speeds during the different months and the year and 
estimate the amount of energy that can be extracted from the wind. 
Durations of spells of low wind and mean diurnal variation of wind 
have been worked out.

The energy that can be extracted from the wind with a machine of over­
all power coefficient 1? nor cent is estimated at 1330 kWh per year. 
The Quantity of water that can be pumped by a windmill of the same 
power coefficient is estimated at 39,500 kilolitres per year or 2lt,000 
gal per day. - Authors' abstract.
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109. Viswanathan, R., and Janardhan, S. A study of the hourly wind speeds 
at Bangalore (Central Observatory) from the point, of view of wind
power utilisation. India (Republic), National Aeronautical Labor?tory.
Technical Note No. TN-WP-19-62. lJipp. Bangalore, December 1962.
DAS M(099) I39tec.
.. .The hourly wind speeds at Bangalore (Central Observatory) have been 
analysed. Freauencies and cumulative frequencies of different wind 
speeds during the different months and the year have been worked out 
and used to estimate the amount of energy that c^n h" extracted at the 
site under certain assumptions. The estimated annual energy output at 
Bangalore (Central Observatory) is 713 kWh for a wind electric gen­
erator of overall power coefficient 12 per cent and swept area 30 so. 
m and the Quantity of water that can be pumped by a windmill of the 
same power coefficient and swept area of 23.6 so.m (corresponding to 
a rotor diameter of 3.9 m ) works out to 12,200 kilolitres (2,681i,000 
gal ) per year. These estimates are less compared to those for H.A.L. 
at Bangalore reported earlier, due to more obstructions, where the 
anemograph is located.
Spells of low wind and diurnal variation of wind speed have also been 
discussed. - Authors' abstract.

110. Radiosonde-Rawin Observatory at Srinagar. Indian Journal of Meteorol­
ogy and Geophysics, Delhi, 13(3): d06-h07, July 1962. DAS M(09)
I3?i.
...Announces the establishment of a new Radiosonde-Radiowind Observatory 
at Srinagar in Kashmir on July 19} 1962, describes the installation of 
the instruments,and presents photographs of the observatory and the 
radio-theodolite.

1963

111. Anjaneyulu, T. S. S., and Sikka, D. R. Equaterward extension of
troughs in the upper westerlies and the relation of upper tropospheric
flow to onset of monsoon rains over India. U. S. National Science 
Foundation, India Meteorological Department and U. S. Information Service, 
Preliminary Results and Future Plans of the International Indian Ocean 
Expedition Meteorology Programme, Proceedings of a Seminar Held in 
Bombay on 1 August 1°63. pp. 6R-7Q. October 1963. DAS M:33l.ii6 
U983pre.
...Daily 200-mb streamline charts for the months of March through May 
occasionally show large eouatorward extension of troughs in upper 
westerlies. The possible effects of the troughs on surface weather' 
during their eastward passage are briefly discussed.

The differences between mean circulation over India, and neighbourhood 
during Arril and May 1963 and the normal Aoril and May circulation are 
discussed. Mean 200-mb level winds during May 1963 have been studied
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more critically tc show the suddenness of changes in upper tropospheric 
circulation pattern during the second half of the month. Mean zonal 
and meridional components of winds at 200 mb over India and neighbour­
hood have been studied to determine possible relationships between the 
perturbations in the westerlies at that level in the transition season 
and the onset of the summer monsoon over India. - Authors' abstract.

112. Deshpande, D. V. Utility of 8g0-mb charts for estimation of upper
winds over India. Indian Journal of Meteorology and Geophysics, Delhi,
ill(3): 353-351), July 1963. DAS M(05) I39i.

...Presents the preliminary results of an analysis of 8^0 - mb charts 
for India based on data fcr January - June 19h7, January 19li9 - De­
cember 1950.

113. Dixit, C. M.^and Nicholson, J. R. The sea breeze at and near Bombay.
U. S. National Science Foundation, Preliminary Results and Future 
Plans of the International Indian Ocean Expedition Meteorology Pro­
gramme, Proceedings of a Seminar Held at Bombay on 1 August 1963. 
Bombay? 1963. pp. 82-93. DAS M:5£l.lj6 U385>pre. Also slightly re­
vised in: Indian Journal of Meteorology & Geophysics, Delhi, 15(h): 
603-608, October 1961*. DAS M(05) I39i.

...The first portion of this paper deals with the theory of the sea 
breeze and also describes the work of Estoque.

The observational material collected by the sea breeze traverses of 
the U. S. Weather Bureau Research Flight Facility aircraft at Bombay 
is presented in the latter section of this paper. - Authors' abstract.

llh. Janardhan, S._,and Viswanath, S. A study of the hourly wind speeds at 
Gopalpur from the point of view of wind power utilisation. India 
(Republic), National Aeronautical Laboratory, Technical Note No. TN- 
WP-27-63. 16pp. Bangalore, May 1963. DAS M(035) I39tec.

...The hourly wind speeds at Gopalpur, recorded by a Dines' Pressure- 
Tube Anemograph, were used tc study their frequency distribution, 
estimate the energy extractable from wind by a windmill under certain 
assumptions^ and also examine such characteristics of the wind as di­
urnal variation and spells of low wind.

The annual mean wind speed at Gopalpur works out to 13 km p.h. The 
annual energy output of a wind electric generator of rotor area 30 sq.m 
and a uniform overall power coefficient of 12 per cent works out to 
about 3,6I1O kWh. The average quantity of water that can be pumped in 
a year by a WP-2 type windmill has been estimated at about 1,06,600 
kilolitres (2,3b,£2,000 gal approximately), i.e.,290 kl (63,800 gal.) 
per day. - Authors' abstract.
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11?. Lockwood, J. G. Winds at tho 200 mb level over the tropics and sub­
tropics during the seasons of monsoon change. Meteorological Magazine, 
London, °2(lo58): 7S-8li, March 1?63. DASM(C?) G786m.

...Over the tropics and subtropics from Africa to the western Pacific, 
the 200-ir.b flow patterns can be divided on a climatological scale into 
two general types. One flow pattern dominates from November to April, 
and the other from June tc September. The average wind charts for 
January and -July in Geophysical Memoirs No. 103 show the basic flow 
patterns at their respective greatest developments. The changes in 
the 200-mb flow pattern in May and June appear tc take place in a 
definite seouence. The October transition is less distinct, but it 
is still possible to find some order in the seouence cf events. The 
main 200-mb easterly current leaves Khartoum in North Africa before 
the south-west monsoon retreats from northern India. The south-west 
monsoon normally retreats from northern India before winds of jet- 
stream strength (above 60 knots) appear at New Delhi. This would ap­
pear to be the reverse of the seouence of events occurring in May 
and June. - Author's conclusions.

116. Pant, P. S. Upper tropospheric circulation over India. Proceedings of 
IGY Symposium,1 February 13-16, 1?61, New Delhi, 2: 7-19• New Delhi, 
1963. DAS ??1 l6lpro.

...Meridional sections along P0°E depicting the month-to-month varia- 
• tion during 1??8 of winds and temperatures have been prepared for the 
levels .9, 10.?, 12, lit,and 16 km. Charts showing streamlines and 
isotachs for the same levels and for the months January, April, July, 
and October (representative of the four seasons) have been drawn. 
Corresponding sections and charts based on normal upper winds and 
temperatures have also been prepared.,

On the basis of these charts the Tipper tropospheric circulation has 
been discussed with special reference to the onset and withdrawal of 
strong westerly and easterly winds of jet magnitude. The position of

Qp strongest winds, the horizontal and vertical shears associated 
with these winds_, and the characteristics of the tropopause have been 
examined. A few case studies during IGY period have also been present­
ed. -Author's abstract.

117. Prakasa Rao, M. S.,and Radhakrishnan, S. R. A study of the hourly 
wind speeds at Allahabad from the point of view of wind power uti­
lisation. India (Republic), National Aeronautical Laboratory, Technica1 
Note No. TN-WP-22-63. 13pp. Bangalore, January 1?63. DAS M(0??)
I3?tec.
...The hourly wind speeds at Allahabad for 1°?8- 60 hav^ been ana­
lysed. Frequencies and cumulative frequencies of wind speeds with 
different values during each month and the year have been computed 
and used to estimate the amount of energy extractable. Durations of 
spells of low wind have also been examined since they have a bearing
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on energy storage problems. The mean diurnal variation of wind during 
each month has been worked out, as it indicates at what hours during 
the day energy will be available.

The annual mean wind speed works out to 6 km p. h. the maximum wind 
speed was hO km p. h. and occurred only once in a year. The annual 
output of a wind electric generator with an overall power coefficient 
of 12 per cent and swept area 30 sq. m works out to 353 kWh. The 
quantity of water that can be pimped in a year by a direct-acting 
windmill with a swept area of 23.6 so. m and overall power coefficient 

12 Per cent is about 6,500 kl (1,1j30,000 gal.). - Authors* abstract.

118. Prakasa Rao, M. S. A study of hourly wind speeds at Bhopal from the 
point of view of wind power utilization. India (Republic), National 
Aeronautical Laboratory, Technical Note No. TN-WP-23-63. llipp. Bang­
alore, April 1963. LIAS M(055) I39tec.

...The hourly wind speeds at Bhopal for the three years 1958 to i960 
have been analysed. Frequencies and cumulative frequencies have been 
worked out and used tc estimate the amount of energy extractable from 
the wind under certain assumptions. Durations of spells of low wind 
(less than 8 km p. h.) and the diurnal variation of wind have also 
been discussed.

The yearly average wind speed at Bhopal is 11 km p. h. The annual 
energy output works out to 1,370 kWh for a wind electric generator 
with an overall power coefficient of 12 per cent. The annual water 
pimping capacity of a WP-2 type windmill is estimated at about ij.2,000 
kilolitres (9,2h0,000 gallons). - Author's abstract.

119. Prakasa Rao, M. S.,and Radhakrishnan, S. R. A study of the hourly wind 
speeds at Calcutta (Dim Dum) from the point of view of wind power uti­
lisation. India (Republic), National Aeronautical Laboratory, Techni­
cal Note No. TN-WP-28-63. llipp. Bangalore, June 1963. DAS M(055) 
I39tec.

...The hourly wind speed data of Calcutta (Dum Dum) for the years 
1958 to i960 have been analysed. The frequency distribution, and the 
cumulative frequencies of the hourly wind speeds were computed and 
used to work out the energy extractable from wind. The number of hours 
of low wind, the spells of such low winds, and the diurnal variation 
were discussed.

The annual mean wind speed works out to 9 km p. h. The annual energy 
output of a wind electric generator with 30 so. m swept area, and 12 
per cent overall power coefficient is 1,009 klnh. The water pumping 
capacity of a WP-2 type windmill is 30,500 kl (6,710,000 gal ) per 
annum or I8,)j00 gal per day. - Authors* abstract.



120. Prakasa Rao, M. S., and Radhakrishnan, S. R. A study of the hourly 
wind speeds at. Jaipur from the point, of view of wind power utilization.
India (Republic), National Aeronautical Laboratory, Technical Note No.
TN-WP-25-63. lhpp. Bangalore, April 1963. MS M(055) I39tec.

...The hourly wind speeds at Jaipur (Rajasthan) obtained from the India 
Meteorological Department for the years 1958-1960 have been analysed 
in this study to assess the wind power potentiality of the place. Cer­
tain characteristics of wind such as frequency distribution, spells of 
low winds, and the diurnal variation are discussed.

The annual energy output of an aerogenerator of 30 sq. metres swept 
area and an overall power coefficient of 12 per cent is estimated at 
56l kWh. The annual water pumping capacity of a direct-acting wind­
mill with the same overall power coefficient, but with a swept area 
of 23.6 sq. metres (WP-2 type windmill) is estimated at about 17,550 
kilolitres (3,861,000 gallons), i. e., 10,580 gal per day. The annual 
mean wind speed works out to 7 km p. h. -Authors’ abstract.

121. Prakasa Rao, M. Sv and Radhakrishnan, S. R. A study of hourly wind 
speeds at Vishakhapatnam from the point of view- of wind power uti­
lisation. India (Renub]ic), National Aeronautical Laboratory, Techni- 
cal Note. No. TN-WP-21-63. 12pp. Bangalore, January 1963. DAS
M(055) I39tec.

...The hourly wind speeds at Visakhapatnam for the period 1958-60 
have been analysed from the point of view of extracting power from 
the wind. Freouencies and cumulative frequencies of different wind 
speeds during the different months and the year have been worked out 
and used to estimate the amount of energy that can be extracted by 
a. wind electric generator under certain assumptions. Durations of 
spells of low wind and the mean diurnal variation of wind during 
each month have been discussed.

The annual mean wind speed at Visakhapatnam works out to 8 km p. h., 
the highest value being b0 km p. h. with a corresponding frequency 
value of 2. The annual output of a wind electric generator of swept 
area 30 sq. m and 12 per cent overall power coefficient is 992 kWh.
The amount of water that can be pumped in a year by a direct-acting 
windmill with 23.6 sq. m swept area and 12 per cent overall power 
coefficient works out to 33,L60 kl (7,361,200 gal ) - Authors' abstract.

122. Raman, C. R. V. Upper air climatology. U. S. National Science Foun­
dation, India Meteorological Department,and U. S. Information Service, 
Preliminary Results and Future Plans of the International Indian Ocean 
Expedition Meteorology Programme, Proceedings of a Seminar Held in 
Bombay on 1 August 1963- pp. 13-28. October 1963. MS M:55l.l-|6 
U585pre.

...To facilitate daily analysis at the IMC and to serve as a reference
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background for research, a set of mean resultant upper wind charts 
for the mid-season months January, April, July, and October for the 
standard isobaric levels 850 mb through 200 mb is presented. Salient 
features of circulation patterns have been discussed with reference 
to subtropical anticyclones, low latitude and equatorial configurations, 
the trades and the westerlies. Reference is made to the significantly 
large displacement of the subtropical ridge line over the Indian sub­
continent during summer. The existence of near equatorial circulations 
in the lower troposphere and their influence on the Indian summer mon­
soon have been mentioned. - Author's abstract.

123. Ramanadham, R.,and Subbaramiah, I. Wind structure of the easterly 
^et.str€;alT1, Indian Journal of Pure and Applied Physics, New Delhi, 
l(!i;: 137-159, April 1963. DAS P.

...Is a brief study on the wind structure of the easterly jet stream.
It contains a table with- summaries for each year (1957-1939) and over 
the period of mean velocities in knots of the easterlies at Verval, 
Bombay, Nagpur, Madras, and Trivandrum.

12li. Ramanathan, R.^, and Viswanath, S. A study of the hourly wind speeds 
at Jodhpur from the point of view of wind power utilization. India 
(Republic), National Aeronautical Laboratory, Technical Note No. TN- 

WP-29-63. 13pp. Bangalore, September 1963. DAS M(055) I39tec. .

...The hourly average wind speeds for 1958-1960 at Jodhpur in Rajasthan 
have been analysed to assess the wind power potentiality of Jodhpur.
The freouency distribution of wind speeds, the average electrical energy 
extractable from wind by a generator of assumed characteristics, and the 
ouantity of water that can be pumped by a WP-2 type windmill have been 
determined. The freouencies and duration of spells of low winds and 
the diurnal behaviour of wind speed have also been discussed.

The annual mean wind speed at Jodhpur is 9 km p. h. The estimated 
annual energy output of a wind driven machine having a cut-in speed 
of 8 km p. h., a swept area 30 so.m , and an overall coefficient of 
12 per cent is 789 kWh. The average ouantity of water that the WP-2 
type windmill with an overall power coefficient of 12 per cent and 
swept area 23.6 so.m can pump is about 23,000 kilolitres a year or 
about l)i,000 gal per day. - Authors' abstract.

125. Ramanathan, R.,and Viswanath, S. A study of the hourly wind speeds 
at Lucknow from the point of view of wind power utilization. India 
(Republic), National Aeronautical Laboratory, Technical Note No. TN- 
WP-26-63. lkpp. Bangalore, April 1963. DAS M(055) I39tec.

*‘^Qhe^data °f thS hour}y average wind speeds at Lucknow for the years 
1958- 60 have been obtained from the India Meteorological Department. 
Based on these, the freouency distribution of wind speeds, estimated 
amount of energy extractable from wind,and the estimated ouantity of
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water that can be pumped by a windmill have been determined. The 
freouencies and duration of spell? of low winds and the diurnal 
variation of wind speed have been examined.

The annual mean wind speed at Lucknow is 9 km p.h. The estimated 
annual energy output of a. wind driven machine having a cut-in speed 
of 8 km p.h., swept area 30 so.m , and an overall power coefficient 
of 12 per cent is 1,320 kWh. The average amount of water that the 
WP-2 type windmill with an overall power coefficient o^ 12 per cent 
and swept area 23.6 so.m can pump in a year is about 1:0,000 kilo­
litres which works out to about 23,800 gal per day. - Authors' 
abstract.

126. Ramanathan, R., and Viswanath, S. A study of the hourly wind speeds 
at New Delhi from the point of view of wind power utilisation. India
(Republic), National Aeronautical Laboratory, Technical NoteNo. TN-
•Wp_31_63. llipp. Bangalore, November 1963. DAS M(066) I39tec.

...Hourly mean wind speed data for the period 19.68-60 have been used 
to estimate the energy and water output of wind-driven plants. The 
distribution of wind speed, the diurnal variation of wind speed and 
spells of low wind have also been studied.

The annual mean wind speed at New Delhi is 10 km p.h. The estimated 
annual energy output of a wind-driven plant of cut-in' speed 8 km p.h.,

. swept area 30 so.m and overall power coefficient 12 per cent is 1361 
kWh. The estimated annual water output of a windmill of the WP-2 
type is 39,91:0 kilolitres.
These estimated values of water output have been compared with the 
actual output of a WP-2 windmill installed at the Technical Centre of 
the Civil Aviation Department, New Delhi, and with the estimates made 
from the wind data recorded by a cup-contact anemometer with impulse 
recorder installed near the windmill. - Authors' abstract.

127. Rao, D. V. L. N.,and Venkiteshwaran, S. P. Performance of the 6-8KW 
Allgaier Wind Electric Generator at Porbandar^ India (Republic), 
National Aeronautical Laboratory, Technical Note No. TN-WP-33-63. 
Bangalore, December 1963* DAS M(069) I39tec.

...Includes monthly (April 196l-March 1962) summaries of mean number 
of hours when wind blew with specified sneeds at Porbandar and diurnal 
variation of wind speed at Khapat Agricultural Farm, Porbandar.

128. Rao, D. V. L. N.,and Narasimhaswamy, K. N. A study of the hourly wind 
speeds at Amritsar from the point of view of wind power utilization.
India (Republic), National Aeronautical Laboratory, Technical Note No.
TN-WP-2L-63. 17pp. Bangalore, April 1963. DAS M(096) I39tec.

...The hourly wind speeds at Amritsar have been analysed from the point
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of view of wind power utilization.

Frequencies of different wind speeds and cumulative frequencies were 
computed to determine the energy extractable from the wind by a 
machine with an overall power coefficient of 12 per cent and 30 so.m 
swept area. The annual energy works out to °8)i kWh.

The quantity of water that can be pumped on each day of a typical year 
was computed; the annual quantity works out to 31,000 kilolitres (68, 
20,000 gallons) of water pumped by a windmill of overall power co­
efficient of 12 per cent and swept area of 23.6 sq.m. - Authors* 
abstract.

129. Rao, D. V. L. Nv and Narasimhaswamy, K. N. A study of the hourly 
wind speeds at Gaya from the point of view of wind power utilization.
India (Republic),National Aeronautical Laboratory, Technical Note
No. TN-WP-32-63. llipp. Bangalore, December 1963. DAS M(0^9) I39tec.

...Analysis of the hourly wind speeds at Gaya for the period 19^8-1960 
shows that the electrical energy extractable in a year using a wind 
machine of 30 sq.m swept area and of 12% overall power coefficient 
is 1320 kWh. The average annual auantity of water that could be 
pumped by a windmill of 23.6 sq.m swept area (WP-2 type) and of 12$ 
overall power coefficient works out to 39610 kl (8,71^,200 gal ) or 
23,8^70 gal per day. The number of hours of low wind (speed below 
8 km p.h.) in a day have been completed. The diurnal variation of 
wind speed is also discussed. - Authors' abstract.

130. Singh, M. S. Upper air circulation associated with a western distur-
bance. Indian Journal of Meteorology and Geophysics, Delhi, llt(2): 
1516-172, April 1963. DAS M(06) I39i.

...Upper tropospheric circulation associated with the development of 
a western disturbance which was active over India and Pakistan from 
28 to 31 December i960 has been studied with the help of the Asian 
charts. It was observed that between 26th and 28th a meridional type 
circulation developed at 300-mb level in the Middle-East and the South- 
Russian Region. As a result, the upper air trough in the westerlies 
extended deep into the north Arabian Sea and a strong northwesterly 
jet developed upstream of this trough by the 28th. It was on this 
day that a feeble western disturbance along Makran coast intensified.
On the 29th the meridional circulation at 300-mb level was destroyed. 
Probable causes of these developments in the upper air as well as at 
the surface have been discussed. - Author's abstract.

131. Sivaraman, K. R.,and Venkiteshwaran, S. P. Utilisation of wind power 
for irrigation of crops in India with special reference to the dis­
tribution of wind and rainfall. India (Republic), National Aeronauti- 
cal laboratory, Technical Note No. TN-WP-30-63. 9pp. Bangalore, 
November 1963. DAS M(06£) I39tec.
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...The need for increasing food production in India, through an in-, 
crease in area under irrigation cannot be overemphasised. Utilisation 
of wind power for minor irrigation usinv windmills would be verv help­
ful, particularly in areas under irrigation from wells. Two types 
of direct water-pumning windmills, viz., the WP-1 and W-2, have been 
developed in the National Aeronautical Laboratory, Bangalore. .The 
monthly cruantities of water that can be pumped by a W-2 windmill, at 
16 places in India have been computed, based on the mean hourly wind 
speeds at these places. Comparison of the water pumped against the 
monthly rainfall at these places shows that at most of the places, 
under study, the water pumped is a maximum when the rainfall is mini­
mum.
The trials with a 6 kW, 220 volts D.C., Allgaier wind electric generator, 
at an agricultural farm at Porbandar for pumping water for irrigation 
show that the cost of pumping water is less than half that by a 10 H.P. 
Diesel Engine. -Authors' abstract.

1964

132. Ananthakrishnan, R.^and Rao. K. V. Diurnal variation of low level 
circulation over India. Symposium on Tropical Meteorology, Rotorua, 
New Zealand, 5-13 November l?6l, Proceedings, pp. 89-9?. Wellington, 
196k. DAS Ml?.? S89pr.
...Discusses the seasonal changes in circulation, diirmal changes in 
circulation,and sea level pressure and wind patterns over India.

133. Ananthakrishnan, P., and Ramakrishnan, A. R. Perturbations of the
general circulation over India and neighbourhood. Symposium on Tropical 
Meteorology, Rotorua, New Zealand, 5-13 November 1°63, Proceedings, 
pp. 1)j)i-1?9. Wellington, l°6!i. DAS Ml1?.5 SR°pr.
...The general urper air circulation over India and neighbourhood 
consists of a summer circulation from end of May to the beginning of 
October and a winter circulation during the period from October to 
May. The transition from the winter tc summer circulation which takes 
place rather abruptly in the second half of May ushers in the south­
west monsoon over the country; the onset of the winter circulation 
brings about the withdrawal of the monsoon from North India and the 
central parts of the country. Large-scale perturbations in the normal 
flow patterns occur in both the winter and summer months. The nature 
of these perturbations and the dynamical and thermodynamical features 
associated with them are discussed on the basis of case studies.
- Authors' abstract.

19li. Ananthakrishnan, R.^and Ramakrishnan, A. P. v^rl-tior o?
tVira constancv of tipper winds over India. Indian Journal of Meteorology 
& Geophysics", Delhi, 19): '^°-'37>', July 1°6):. DAS M(C>d) I?°i.
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...Examinee the variability of upper winds at 12 rawin stations in 
India, describes the features of individual stations in the order 
of increasing latitude, and presents tabular summaries of resultant 
wind speed (knots), resultant wind direction in degrees, and the 
wind constancy {f) at levels of 6.0, 7.2, 9*0, 10.5? 12.0, llj.l, 
l6.2, and 18.0 km for January and July at the 12 rawin stations 
based on data, for ii-10 years during the period 1951-1960.

135. Asnani, G. C.,and Umamaheswara Rao, A. Seasonal changes in the 
circulation pattern over India, and neighbourhood. SJymposium on 
Tropical Meteorology, Rotorua, New Zealand, 5-13 November 1963, 
Proceedings., pp. 207-215* Wellington, N.Z., 196b. DAS Ml5*5 S89pr.

...Based on monthly means of observations during the IGY year 1958, 
time-sections are presented for the four meridians 20°E, 80°E, 180/ 
and 80°W extending from latitude 6o°S to 60“N. Important differences 
in these sections. apparently due to land and sea contrasts, are 
highlighted. The Indian radiosonde data, averaged for two different 
months January and July, are used to calculate various measures of 
vertical stability. The Indian pibal and rawin data for January are 
used to evaluate horizontal and vertical wind shears. It is found 
that the ratio of the relative vorticity to the coriolis parameter is 
constant for a given level on the anticyclonic side of the westerly 
wind maximum. Brief reference is made to the applicability of geo- 
strophic assumption to the mean January flow over India south of 20*N.
- Authors' abstract.

136. Bhattacharyya, J. C., and Prakash, Surya. A mean windspeed indicator.
Indian Journal of Meteorology & Geophysics, Delhi, 15(2): 277-280, 
April 196U. DAS M(05) I39i.

...Describes a simple instrument which would indicate directly at a 
distance the mean wind speed over any desired interval of time. This 
instrument was tested at Weather Central, Poona, with the anemometer 
on the tower of the Meteorological Office.

137. Flchn,Hermann. Investigations on the tropical easterly wave
(Untersuchengen liber die tropische Ost-Strahlstrb'mung). Bonner 
Meteorologische Abhandlungen, Heft ij (196b). 83 pp. Bonn. DAS M(055)
B7l6bcn Heft b.

...Discusses the upper wind climatology of south Asia, meridional 
temperature cross sections, dynamics of the tropical easterly jet, 
the role of the tropical easterly jet in the general atmospheric 
circulation,, and the synoptic behavior of the tropical easterly jet 
above India. The tables contain for 1-12 stations in India, summaries 
for specified periods of July - August average temperatures at levels 
of 850, 700, 500, 300, 200, and 100 mb; July - August resultant winds 
at levels of 200, 150, and 100 mb; July - August zonal temperature 
cross-sections along 25“N at 850-, 700-, 500-, 300; and 200-mb. levels;
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July - August, temperature distribution along the thermal, eouatcr at 
83rv, ?0O, <00, 700, 200j and 100-mb. levels; July and August statistical 
wind parameters (direction and velocity of resultant wind).

138. Frost, R v and Stephenson, P. M. Mean stream lines for standard pressure 
levels over the Indian Ocean and adjacent land areas. Proceedings of 
the i^mposium on Tropical Meteorology, Rotorua, New Zealand, 8-13 
November 1963. pp. ?6-106. Wellington, 1R6)i. DAS MlR.R SBRpr.
...Mean stream line charts for standard pressure levels (700, 800,
300, and 200 mb) over the Indian Ocean and adjacent land areas for 
Jan., April, July, and Oct. are presented. The principal features 
shown by these charts are: (l) the large poleward displacement of the 
subtropical ridge axis over the Indian sub-continent from winter tc 
summer, (2) the existence of a large cyclonic circulation at ROO mb,
(3) the existence at all seasons of equatorial westerlies between 
Jan and Sumatra from the surface to 700 mb (in July to 800 mb) which 
fall off and become light variable at 800 mb (except in July) and at 
higher levels become easterlies which increase with height, and ()i) 
the marked cross eauatorial flow in July at 300 mb between long. 70°E 
and 1)|0°E. - MGA 17.2 - 289.

139. Hutchings, J. W. Large scale perturbations of the tropical circu- 
lation. Proceedings of the Symposium on Tropical Meteorology, Rotorua, 
New Zealand, 8-13 November lp63, pp. 123-l)i3. Wellington, N. Z.,
196b. DAS M18.5 SB^pr.
...This study is based on two points of view. The first one regards 
the perturbation due to large-scale heating and cooling of the conti­
nents relative tc the surrounding oceanic areas with the flow at 
higher levels playing only a minor part. The second view has a tendency 
tc treat the large-scale perturbation as arising mainly from a 
thermally induced seasonal oscillation in the planetary wind field 
at upper levels. In discussing the second point of view, studies 
by several authors on monsoons and circulation over India have been 
reviewed.

lliO. Jagannathan, P.,- Das, U. S.; Datar, V. V. On winds at Poona. Indian 
Journal of Meteorology & Geophysics, De1hi, l8(l): 1-26, January l?6/i. 
DAS M(0R) I3Qi.
...Discusses th® variation of wind and the graduation of periodic 
variation of wind at Poona based on data for the period January 19 B 9 
to December ipR8. The tables include the monthly standard deviation 
of the hourly values of wind speed, mean hourly wind speed (mph), mean 
hourly range of gust (mph), mean hourly gustiness_,and vector mean 
winds (direction in degrees and speed in mph) for each hour at Poona. 
There are also hourly wind roses for Poona for each month.

lljl. Prakasa Rac, M. S., and Radhakrishnan, S. R. A study of the hourly
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wind speeds at Kodalkanaf from the point of view of wind power
utilisation. India (Republic3. National Aeronautical Laboratory.
Technical Note No. TN-WP-17-62. Revised. 11 pp. December 196b.
DAS M(055) I39tec.

...The hourly wind speeds at Kodaikanal have been used to estimate 
the energy extractable from the wind. The ntar.ber of hours of low 
winds, the spells of such low winds with different durations,and the 
diurnal variation of the wind are discussed.

The annual mean wind speed works out to 11 km p.h. The annual out­
put of a wind electric generator of 30 sq.m swept area and an over­
all power coefficient of 12 per cent works out to 1,553 kWh. The 
water pumping capacity of a WP-2 type winriaill is 55,850 kl (12,310, 
000 gallons)- per annum or 36,500 gallons per day. - Authors* abstract.

Ib2. Rai Sircar, N. C., and Sikdar, D. N. Pre-monsoon jet streams over
the Indian sub-continent and the asaoilaled vertical motions. Indian 
Journal of Meteorology and Geophysics, Delhi, l5(l)i- 95-98, January 
196b. DAS M(05) I39i.

.. .Examines a few cases of premonsoon jet streams to study how far 
the conclusions of Koteswaram (195b) can be applied to day-to-day 
situations. . According to Koteswaram, the confluence of two currents, 
(1) the southwesterlies to westerlies over the Bay of Bengal and 
the Peninsula and (2) the cintinental westerlies to northwesterlies 
from higher latitudes, causes the premonsoon jet stream and the jet 
stream during the dry months. He also shows by his charts that there 
is a southward transport of air across the jet stream both above and 
below it. Diagrams and text seam to disprove Koteswaram's conclusions.

Ib3. Raman, C. R. Vand Dixit, C. M. Analyses of monthly mean resultant
winds for standard pressure levels~over the Indian Ocean and adjoining
continental areas. Proceedings of the Symposium on Tropical Meteorol-
ogy, Rotorua, New Zealand, 5-13 November 1963. pp. 107-118. Welling­
ton, N. Z., 196b. DAS W.5.5 ’ S89pr.

•..Presents and discusses a series of mean resultant wind charts for 
standard pressure surfaces over the Indian Ocean and adjacent land 
areas,

lbb. Rangarajan, S. Ozone variations associated with the equatorial
stratespheric wind osclU-ations. Indian Journal of Meteorology & 
Geophysics, Delhi, 15(b): 565-578, October 196b. DAS M(05) I39i.

.. .Discusses the discovery of the equatorial stratospheric oscilla­
tion, possible relationship of the 26-month oscillation with long 
period ozone changes, the stratospheric wind oscillation over the 
southern parts of India, and some features of ozone in low latitudes; 
analyzes total ozone data; compares the wind and ozone oscillations.
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ll(5. Rao, D. V. L. N.j Narasimhaswamy, K. N.p Radhakrishnan, S. R. A 
iitudy of the hourly wind Speeds at Jagdalpur and Jamshedpur from
the point of view of wind power utilization. India (Republic),
National Aeronautical Laboratory, Technical Note TN-VJP-3ii-6!j. lit pp. 
Bangalore, January I96I4. DAS M(099) I39tec.

.. .The analysis of hourly wind speeds ifor Jagdalpur and Jamshedpur 
revealed certain features from the point of view of wind power uti­
lization, which called for a combined study of these two stations.
One of these factors is the low value of annual energy at each of these 
stations compared to the other stations.

Jagdalpur has an annual mean wind speed as low as 3 km p.h. The annual 
output of energy from a windmill of 30 so.m swept area, cut-in speed 
of 8 km p.hvand constant overall power coefficient of 12 per cent 
works out to .89 kWh. The quantity of water that can be pumped in a 
year by a WP-2 type windmill of 23.6 so.m swept area and overall 
power coefficient of 12 per cent has been estimated at 2,600 kl.

Jamshedpur has an annual mean wind speed of 9 km p.h. The annual out­
put of energy here works out to 236 kWh. The quantity of water that 
can be pumped by a WP-2 type windmill at Jamshedpur has been estimated 
at 6,980 kl per year. - Authors' abstract.

II16. Singh, M. S. Structural characteristics of the subtropical jet stream. 
Indian Journal of Meteorology and Geophysics, Delhi, 15(3): ul7-U2h,
July I96I1. DAS M(09) I39i.

...Characteristics of the subtropical jet-structure over India and 
Pakistan were studied with the help of longitudinal cross-sections.
It was observed that the subtropical jet is a broad band of great 
latitudinal span located in the break between the middle and the 
tropical tropopauses. Generally the jet-core has two Layers of Maxi­
mum Wind (LMW) attached to it. But it is replaced by separate cores 
with no LMWs when the branching of the jet stream takes place. Con­
nected to each core and located beneath it is found a layer of frontal 
type discontinuity which may be called the "Subtropical Front". The 
present knowledge about the westerly jet streams over India and Pakistan 
has been discussed in the light of above findings. _ Author's abstract.

l)_i7. Sreeramamurthy, D. Subtropical jet-streams and thunderstorms. India 
(Republic))Institute of Tropical Meteorology, Technical Paper No. TP- 
3-61i. 9 pp. March I96I4. DAS M(099) I391te.

...The main features of the subtropical jet-streams encountered in 
the atmosphere are summarised. The occurrence of the thunderstorms in 
the vicinity of jet-streams is explained and illustrated. A few mea­
surements indicate the existence of a positive space charge in the 
vicinity of jet-streams even when there is no active thunderstorm 
directly below. Consequently the potential gradients in the thunder­
storms associated with jet-streams are likely to be larger than in those 
unconnected with jet-streams. - Author's abstract.
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ll|8. Swaminathan, D. R. Convective activity feaseclafd with .jet stream,, 
Indian Journal of Msteoro!zbgy & deephysies, Zht-&3£>,
April 1961. DAS H(09) I39i. ,

...Synoptic situations and weather associated with the passage of a 
jet stream over the central and northern parts of the couhtry between 
8 and lU March 1962 were examined. Thunderstorm activity was pronounced 
in the right entrance and in the left exit sectors of the jet stream 
where superposition of high-level divergence over lower level conver­
gent areas could be assumed. - Author's abstract.

1965

lii9. Ananthakrishnan, R., and Thiravengadathan, A. Comparison between the 
observed and geostrophic winds over the Indian iropice duringthe
yawner and winter monsoons. Proceedings of the Symposium on Meteoro­
logical Results of the International Indian Ocean Expedition, Bombay, 
India, 22-26 July 1969. pp. 381j-39k. MS |Mt991.W S989pr.
Abstract also ins Symposium on Meteorological Results of the Inter­
national Indian Ocean Expedition, Bombay, India. 22-26 July 1969, 
Abstracts. Comparison between actual and Igeostrophlc winds over the 
Indian tropics during the summer and winter monsoon months |by R. 
Ananthakrishnan and A. Thirttw:gadathan, p.2l. tAS M:551.u6 S989a.

...Hie results of a study of the relationship between the observed' 
zonal winds and the corresponding geostrophic winds, using the daily 
values of the surface pressure and the Radioaonde/Rawin data of select­
ed Indian stations are presented. Marked deviations from geostrophic 
flow is noticed. The nature and magnitude of these deviations are 
discussed. - Authors' abstract.

190. Ananthakrishnan, R. General circulation of the atmosphere over the 
Indian Ocean and adjoining areas" Proceedings of the Symposium on 
Mbteorological kesuits of the International Indian Ocean Expedition, 
Bombay, India, 22-26 July 1969/ pp. 109-llh. MS M*99l.U6 S989pr.

...I^e discussion presents information on the Asiatic summer monsoon, 
seasonal march of solar insolation, summer and winter circulation, 
seasonal transitions, departure from geostrophic flow at low latitudes, 
and zonal and meridional winds. Illustrative maps, diagrams,and graphs 
are included. __7_______ __________

191.1 Ananthakrlehnan, R.; Ramakrishnan, A. R. p Thiruvengadathan, A. Inter­

relation between the lower tropospheric westerlies' and the upper 
tropospheric easterlies during^the southwest monsoon. Proceedings of
3ie Symposium on yfeteorological Results of the International Indian 
Ocean "Hxpedltlon, Bombay, India, 22-26 July 1969. pp. . MS_
K55CT?” r  --------------- --------- . ; ::—
...Examination of the rawin data of stations over psninsulsr India
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during the monsoon months for a period of 8 years shows that there is 
no significant correlation between the periodical strengthening and 
weakening of the lower tropospheric westerlies with the corresponding 
changes in the upper tropospheric easterlies. - Authors' abstract.

15>2. Ananthakrishnan, R., and Ramakrishnan, A. R. Upper tropospheric zonal 
circulation over India and neighbourhood in relation tc the south west
monsoon. Symposium on Meteorological Results of the Indian Ocean Ex­
pedition, Bombay, India, 22-26 July 1966, Proceedings, pp. hl6-)|22.
DAS M:69l ,I|6 S989pr.

...A study has been made of the zonal wind changes at the 200-mb level 
at the rawin stations in India and at the Middle-East stations of Aden 
and Bahrein, accompanying the onset and withdrawal, of xb': southwest 
monsoon. The changes in ouestion are the reversal of the westerly 
circulation to the easterly at the time of onset and the opposite change 
at the time of withdrawal. Although these changes at seme of the sta­
tions give prior indication of the onset and withdrawal, they have 
little forecasting value. - Authors' abstract.

193. Gokhale, G. S.; Menon, M. G. K.; Redkar, R. T. Zonal winds in the 10- 
3,6 km region of the subtropical atmosphere over IndiaT Journal of the 
Atmospheric Sciences, Boston, 22 (2): 116-119, March 1969. BAS MfO1^) 
A912J.

...High-altitude balloon ascents made from Bombay (19N, 73E) and 
Hyderabad (17.6n, 78.9E) indicate that during the period from September 
to May through December, in the subtropical atmosphere over India, the 
stratospheric winds above 22 km are mostly easterlies. These are found 
to build up in strength with increasing altitude. Also, with the ad­
vent of summer the stratospheric easterly stream strengthens at all 
altitudes whilst the westerlies characteristic of the upper troposphere 
weaken. Between April 1967 and May 1961i, there were two periods, 1969 
(March - May) and 1961 (February - April), when at the highest alti­
tudes attained by the balloons, at or above 30 km, stratospheric west­
erlies were observed; during 1963 (October - December) some flights 
showed westerlies and others easterlies at these altitudes. These 
westerlies could be an extension to lower altitudes of the winter west­
erly regime observed by rocket-sondes in the Northern Hemisphere. The 
easterly tc westerly change-over observed by us at high altitudes is 
also discussed in terms of the ouasi-biennial wind cycle in the tropi­
cal. stratosphere. - Authors' abstract.

16'j. Mukhorjee, A. K. and Ghosh, S. K. Orographical influence cn the air 
flow over Brahmaputra valley. Indian Journal of Meteorology and Geo- 
physi cs," Delhi, 16(3): i|29-li36, July 1966- DAS M(06) I39i.

...Airflow over Assam during different seasons has been examined. It 
has been shown that except during the monsoon, easterly air at the 
lower levels originates from the Himalayas. These are more marked 
during winter. Similarly it has been shown that there is a tendency
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for air to flow towards Himalayas during monsoon. Basing on this 
tendency the distribution of fog in winter over the whole valley 
has been explained. The effect of this air on the formation of thunder­
storm activity over Brahmaputra valley has also been indicated.
- Authors' abstract.

155. Natarapja Pillai, N._, and Surya Rao, V. Heavy rainfall in Kerala dur­
ing the Indian south west monsoon in relation to upper winds over 
Trivandrum and Minicoy. Proceedings of the Symposium on Meteorological
Results of the International Indian Ocean Expedition, Bombay, India, 
22-26 July 196?. pp. 367-373. DAS M:^l.b6 S989pr.

...The wind profiles of Minicoy and Trivandrum on the eve of occur­
rence of heavy and light rainfall in Kerala show that, while the 
low level westerlies are much stronger during the heavy rainfall 
spells than during the light rainfall spells, the upper level easter­
lies do not show any significant change. The winds at low levels in 
association with both heavy and light rainfall situations increase 
downstream from Minicoy to Trivandrum, indicating low-level divergence. 
A plausible explanation of this is offered. Monthly means of the 
vertical extent of westerlies over Trivandrum and Madras for the mon­
soon months are presented. Lastly, the relationship between the 
vertical extent of the westerlies over Trivandrum with the maximun 
speed of the low-level westerlies on the one hand and the maximum 
speed and the level of maximum speed of the high-level easterlies on 
the other is discussed. - Authors' abstract.

156. Nicholson, J. R. On the character of the Bombay sea breeze. Pro-,
ceedings of the Symposium on Meteorological Results of the Internation­
al Indian Ocean Expedition, Bombay, India, 22-26 July 1965* PP- 86- 
96. DAS M:55l.li6 S989pr.

...This paper deals with some of the aspects of the sea breeze based 
on aircraft, surface,, and upper air observations in the vicinity of 
Bombay in March 196)1. The sea breeze is an intense manifestation of 
a set of complex circulations. The conclusions of this study are that 
(1) further evidence show that the circulation begins offshore, then 
moves onto laud, (2) an opposing circulation may be set at some dis­
tance at sea, (3) opposing circulations are induced in the upper 
layers, (h) the primary sea breeze circulation persists, and even 
intensifies for a short period at sea and on land after sundown, and 
(5) the need to extend the numerical models to include more compli­
cated conditions as vertical shear in the large scale flow and in­
tegrations over a period longer than 2It hours.

157. Ramamurthi, K. M.; Keshavamurty, R. N.j Jambunathan, R. Some dis-
tinguishing features of strong and weak monsoon regimes over India 
and neighbourhood. Proceedings of the Symposium on the Meteorological 
Results of the International Indian Ocean Expedition, Bombay, India, 
22-26 July 1965, pp. 350-361. DAS M:55l.lj6 S989pr.
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...Two periods, each of two week's duration, cpe of strong monsoon 
and the other weak mcnsoon (during 396.3) were chosen, and the mean 
resultant winds were computed for each period. Streamline-isotach 
analyses for the standard levels were made. Thickness charts between 
standard levels were analysed. Mean meridional sections of vorticity 
and of zonal and meridonal components of wind were prepared for longi­
tudes 75°E and 85°E.
The wind fields at 700 mb show the greatest contrast between the two 
regimes. It is found that rain-fall distribution associated with the 
two epochs can be explained on the basis of vertical circulations 
caused by advection discontinuities. The thickness charts show that 
the main monsoon trough over the Gangetic plains is warm-cored but 
the midtropospheric vortex during strong monsoon over Gujarat is cold- 
cored at 700 mb. The charts show the presence of an upper tropospheric 
westerly trough over West Pakistan and also the more southward position 
of the upper tropospheric subtropical ridgeline during weak monsoon.
The upper tropospheric easterlies build up mere between 200 and 100 mb 
during strong monsoon and between 300 and 200 mb during weak monsoon.
The sections of meridional component of wind show that the monsoon or 
reverse cell is more prominent during strong monsoon and the Hadley 
cell is more prominent during weak monsoon. - Authors' abstract.

158. Raman, C. R. V.; Keshavamurty, R. N.: Jambunathan, R.j Ramanathan, Y. 
Some aspects of the meridional circulation over the Indian monsoon area.
Proceedings of the Symposium on Meteorological Results of the Inter­
national Indian Ocean Expedition, Bombay, India, 22-26 July 1965. pp. 
l|01-lpL2. DAS M: 551.86 S989pr.

...Careful analyses are made at standard isobaric levels, of wind, 
height, temperature, and moisture fields for mean July, active monsoon 
(7 July 1963), and weak monsoon (19 July 1963). Based on 5-degree grid 
point values derived therefrom, internal, potential,and latent heat 
energies are computed and also the meridional fluxes of these ener­
gies and of relative angular momentum. Significant differences are 
noticed in the meridional circulation and fluxes. For mean July, a 
direct energy-producing monsoon cell operates along P0°E and an in­
direct energy consuming Hadley cell operates along 55°E. The change­
over takes place around 75°E. During strong monsoon the monsoon cell 
extends westwards to 75°E. There is net meridional inflow of total 
energy over Arabian Sea ever Bay of Bengal increases during strong 
monsoon. - Authors' abstract.

I89. Ramanadham, R., and Subbaramayya, I. The sea breeze at Visakhapatnam. 
Indian Journal of Meteorology 4 Geophysics, Delhi, 16(2): 281-258,
April 1965. DAS M(05) I3°i.

...The development of sea breeze and Its vertical structure at Visa- 
khapatnam are studied during the premonsoon period. A number of ob­
served characteristics of the sea breeze are described and discussed.



Source No. 139 continued

The winds at an inland station 10 km distant from the coast are also 
examined to study the variations, as the sea breeze spreads inland.
- Authors' abstract.

160. Ranganathan, C.,and Soundarajan, K. A study of a typical case of 
interaction of an easterly wave with a westerly trough during the
post monsoon period. Indian Journal of Meteorology & Geophysics,
Delhi, 16(U): 607-616, October 1969. DAS M(03) I39i.

...A spell of heavy rain which first occurred over south India and 
later gradually spread northwards in the course of about three days 
during the first week of December 1962 has been studied. An easterly 
wave which had been affecting south India on 1 December moved out in­
to the Arabian Sea and interacted with a trough in the westerlies which 
was moving across Rajasthan and northern plains of India in association 
with a western disturbance. The result of the interaction on 2 Decem­
ber and on subseauent days, which was facilitated by the presence of 
an induced low in between them, was the formation of an extended trough 
in the low-level easterlies. The northern part of the extended trough 
in which was embedded the induced low then move eastward and got frac­
tured. The fracture of the waves was accompanied by the weakening of 
the trough systems, as well as the induced low. Unprecedented heavy 
rains for the month occurred in Madhya Pradesh and Vidarbha and broke 
the all-time record for the month at a number of stations during and 
after the formation of the extended trough. - Authors* abstract.

161. Rao, M. S. Vand Sikdar, D. N. Methods of measuring winds and tem­
perature in the upper atmosphere with small rockets. Indian Journal 
of Meteorology & Geophysics, Delhi, I6(li): 661-670, October 1963.
DAS M(09) 139i.

...The Indian Meteorological Rocket Launching Programme was initiated 
at Thumba on ll( July 196Ii. During the following six months seven Judi- 
Dart rockets and eleven test rockets were fired. The chaff payload re­
leased from the Judi-Dart rockets were tracked by an MPS-19 radar sys­
tem. The data thus collected were reduced following a method which is 
a simple adaptation of the India Meteorological Department graphical 
technique.

This paper includes a description of the Judi-Dart and test rockets 
as well as the radar system. The method of data reduction employed 
at Thumba is explained with an actual example. A comparison is drawn 
between this method and the one employed in the U.S.A. (Wallops station).

A few remarks are added on the present International R0C0B Code in the 
light of the experience gained at Thumba.

A brief survey is also included of techninues of measuring winds and 
temperatures with small meteorological rockets which are currently in 
use in other countries and some of which may be adopted at Thumba in 
future. - Authors' abstract.
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162. Rao, M. S. V., and Chandrasekharan, C. K. Stratospheric and mesospher­
ic winds in July - August over an equatorial station. Indian Journal 
of Meteorology & Geophysics, Delhi, l6”(3): 361-370, July 196^. DAS 
M(06) I3°i.

...Examines the results of three successful rocket firings made from 
Thumba Equatorial Rocket Launching Station during July and August 196)4 
and gives the results. This study also presents the results of RAWIN 
observations at Trivandrum, Minicoy, Madras, Port Blair, Bangkok,and 
Saigon.

163. Rao, M. S. V.; Sikdar, D. N.j Chandrasekharan, C. K. Vertical wind 
shear in the lowest layers of the atmosphere over Thumba during winter
months - A preliminary study. Indian Journal of Meteorology & Geophys-
ics, Delhi, 16(2): 221-228, April 1966. DAS M(06) I39i. ■

...Vertical wind shear in the lowest layers of the atmosphere over 
Thumba - an eauatorial station - has been studied. Wind data from the 
surface up to "200 ft were collected at different altitudes (8, 31, 66, 
13)4, and 200 ft ) during the months December 1?63 and January l°6)i, for 
the’above study. Analysis reveals that appreciable wind shear exists 
very close to the surface, i.e., in the layer up to 31 ft. On the other 
hand, in the layer 31-200ft , the shear values are not considerable.
It is further observed that the shear magnitude reaches maximum in the 
afternoon. The freouency of occurrence of shear magnitudes more than 
10 kts/30m (which, as indicated by ICAO, is important, for supersonic 
transport operation) is high in the lowest layer round about l)i30 1ST 
during the winter months. - Authors' abstract.

I6I4. Sallee, Ralph W. Use of the monthly mean resultant wind charts pre­
pared by the International Meteorological Centre, Bombay, for day to 
day forecasting analysis of tropical .streamline charts^ Proceedings
of the Symposium on Meteorological Results of the International Indian 
Ocean Expedition, Bombay, India, 22-26 July 1966. pp. 116-116. DAS 
Ms 551. >16' S?89pr.
...A technique for the use of the Monthly Mean Resultant Wind Charts 
prepared by Raman and Dixit at the International Meteorological Centre, 
IIOE, Bombay, is discussed. The principal utilization of the mean 
charts, in addition to encouraging an understanding of the tropics, is 
to provide a basis for analysis in areas of sparse data and a means 
of encouraging a. day-to-day continuity in chart analysis. - Author's 
abstract.

165. Sikka, D. R. On some aspects of the fluctuations of the sub-tropical 
westerly jet stream over India during winter" Proceedings of the 
Symposium on Meteorological Results of the International Indian Ocean 
Expedition, Bombay, India, 22-26 July 1965- PP* 17^-189. DAS Mh5lJj6 
S9R9pr.
.. .The analysis of the 200-mb charts shows that there are local vari­
ations in the intensity of the jet, but,on many occasions, it is very
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difficult to trace any regular west to east propagation of the jet 
maxima and minima; although on some occasions, it may be possible to 
trace west to east propagations in association with well-marked troughs 
and ridges moving across NW India.

It is suggested that many of these variations in the intensity of the 
jet occur under the influence of perturbations in the lower tropo­
spheric equatorial chart and of the extra-tropical middle and upper 
tropospheric westerly belt. Possibility of variations in the merid­
ional circulation along longitudinal belt 70-75 °E and its effect on the 
intensity of the jet stream over that region for short periods aver­
aging about 5 days is also examined. - Author's abstract.

166. Srivastava, G. P.; Ramachandran, S.; Wagholikar, R. R.j Narayana Iyer,
N. An electrical anemograph. Indian Journal of Meteorology &Geo- 
physics, Delhi, 16(l): 123-126, January 1965. DAS M(05) I39i.

...Describes an electrical anemograph designed and constructed at the 
Instruments Division of the Meteorological Office at Poona to meet 
the requirements recommended by ICAO. The -units installed at Santa- 
cruz, Dum Bum,and Poona are working satisfactorily.

167. Subramanian, D. V. A note on wind-finding with weather radar. Indian 
Journal of Meteorology & Geophysics, Delhi, 16(3): b53-ii56, July 1965. 
DAS M(05) I39i.

...A method of estimating upper winds under adverse weather conditions, 
by radar observations on the movement of clouds containing precipitable 
water content, is described. The utility and limitations of the meth­
od are discussed. - Author's abstract.

168. Thiruvengadathan, A. Mean upper air flow patterns associated with 
spells of strong and weak northeast monsoon conditions over the Madras
State in the month of November. Indian Journal of Meteorology & Geo- 
physics, Delhi, 16(1): 61-68, January 1965. DAS M(05) I3°i.

...Mean upper air flow patterns have been worked out for spells of 
strong and weak northeast monsoon conditions over the Madras State in 
the month of November and compared with the normal patterns for the 
month. It is noticed that the winds at 1.5 and 3.0 km a.s.l. over 
the Peninsula are mainly easterlies when the monsoon is strong, but 
becomes ncrtherlies, when the monsoon is weak. At 6.0 and 9.0 km 
a.s.l. anticyclonic cell over the Bay of Bengal is prominent during 
strong monsoon conditions but becomes diffuse during weak monsoon 
conditions, when the high-pressure cell over the Arabian Sea becomes 
dominant. - Author's abstract.

169. Thiruvengadathan, A.,and Ananthakrishnan, R. Vertical structure of 
the high level easterlies over Trivandrum and Minicoy during the
southwest monsoon season of 1963. Indian Journal of Meteorology &
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Geophysics, Dolhi, l6(l): 137-1^0, January 1969. DAS M(09) I3°i.

...From rawin ascents at Trivandrum and Minicoy Island in 1Q63 some 
interesting features of the upper tropospheric - lower stratospheric 
7.onal winds over the extreme southern part of the Peninsula during 
the southwest monsoon months have been revealed. These features are 
discussed briefly in this note.

1966
170. Bhargava, B.,and Jauhari, N. P. A simple system for continuous mea­

surement of average wind speed and its digital display. Indian 
Journal of Meteorology & Geophysics, Delhi, 17(1): 57-66, January 
1966. DAS M(09) I39i.

...The paper describes a simple system for measurement of average wind 
speed at a remote place. The average wind speed is computed as fre- 
ouently as desired by transistor binaries from the pulses received 
from a photo-transistor anemometer during each ten-minute interval 
and is registered on transistor decade units. Diode decoders trans­
fer this figure to digital display tubes. The display on the in­
dicating tubes is held through relays. The average wind speed is 
thus continuously displayed. - Authors' abstract.

171. Bhavsar. P. D.; Ramanu.iarao, K.; Verenkar, K. G. Study oi the neutral 
unper atmosphere winds near toe equator. Space Research, VI: h01-.j09~ 
Washington, J”66“ DAS A/QCHOl.Sttd.
...Preliminary results from the first three sodium vapour rocket 
launchings from TERLS, India_,during 1963-61* are presented. Results 
of these three shots indicate that the wind profiles at the equator 
above 100 km are not different from profiles found at the middle 
latitudes and resemble winds in the Southern Hemisphere. - Authors' 
abstract.

172. Gupta, R. G. A study of winds up to 32 km over Hyderabad Deccan.
Indian Jouma] of Meteorology & Geophysics, Delhi, 17(2): 199-206,
April ]°66. DAS M(o£) I39i.

...Rawin observations of eleven high-altitude ascents at Hyderabad 
Deccan (India) during the months of February i960 and April to May 
19?9 have been analysed. An abrupt change in direction of winds at 
an altitude o^ about 1° Ion during summer months, depth of westerlies 
and easterlies, and the occurrence of two maxima and at least one minima 
of velocities and the relationship between their altitudes have been 
described. Also, vector average winds throughout the observed channel 
of atmosphere (0-32 Inn) and their relationship with the maxima have 
been determined and. described. It was also found that the upper winds 
were ouite steady. The steadiness factor has been calculated for each 
altitude for the month of March i960. - Author's abstract.



173. Joseph, P. V.,and Raman, P. L. Existence of low level westerly jet 
stream over peninsular India during July. Indian Journal of Meteorol­
ogy & Geophysics, Delhi, 17(3): I|07-1|10, July 1?66. DAS M(09) I39i.

.. .From an analysis of July rawin and pilot data over peninsular India 
it is shown that a low-lev<=l jet stream (as defined by Reiter) exists 
over peninsular India on a large number of days, with level of wind 
spred maximum near 1.9 km asl and with core speeds ranging from 1:0 to 

kts. High vertical wind shear is observed below the jet core.
- Authors' abstract.

17l|. Murakami, Takio, Final report of mission in tropical weather analysis 
and numerical weather prediction for tropics, lo pp. Poona, India,
1953? DAS M09.313 MP72.fi.

...Discusses the numerical experiment of the monsoon, observational 
studies of the monsoon circulation, the Palghat Gap observation,and 
the instability theory in the tropics. The report also includes notes 
on the numerical monsoon experiment by M. Sankar Rao, V. Brahmananda 
Rao, and J. Subbarayudu; a case study of energetics of a monsoon low 
by K. V. Rao and S. Rajamani; the Palghat Gap project by G. Ramachandran 
instability of tropical zonal currents by Sreeramamurthy Daggupaty.

179* Rai Sircar, N. C., and Jayaraman, S. A study of upper winds, temper­
ature and humidity over Madras in relation to precipitation occurrences 
there during the monsoon season. Indian Journal of Meteorology & Geo­
physics, Delhi, 17(h): 62j9-651, October 1966. DAS M(09) I39i.

...Is a study to determine whether the strengthening or weakening of 
the zonal or meridional components of winds aloft over Madras has any 
bearing on the development of weather at this station and its vicinity 
during the next 2): hours. The authors also make an examination, to find 
out if there is any significant variation in the vertical distribution 
of temperature and humidity associated with dry days and wet days over 
the same region.

176. Ramage, C. S. The summer atmospheric circulation over the Arabian Sea. 
Proceedings of Symposium on Meteorological Results of the International 
Indian Ocean Expedition, Bombay, India, 22-26 July 1969. pp. 197-207. 
DAS M:991.S989pr. Alio published in: Journal of the Atmospheric 
Sciences, Bostcn, 23(2): lUi-190, March 1966. DAS M(09) A9l2j.

...The summer heat low system extending from Somalia across southeast 
Arabia to northwest India is the most extensive and intense on earth.' 
Although it develops in the normal way over desert regions in response 
to the sun's zenithal march, it is maintained and intensified through 
the summer by subsidence of air originally lifted and warmed by the 
release of latent heat in monsoon rain systems to the east and south.
The subsidence not only dominates West Pakistan, Arabia,and Somalia 
but severely restricts low cloud formation over the central and western 
Arabian Sea.
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The heat low exports cyclonic vorticity in the middle and upper tro­
posphere tc the northern Arabian Sea. When a deep layer of moist 
air is present over the eastern part of this area, subtropical cycle- 
genesis occurs, producing a burst of west Indian monscon rains. This 
in turn, by increasing subsidence above the heat low, intensifies it 
and its associated low-level monsoon circulation. When supply of 
moist air is cut off, the subtropical cyclone fills, th<= beat low weakens, 
and a break takes place in the monsoon rains. With renewal of the 
moisture supply, the seouence is repeated. - Author’s abstract.

177. Rangarajan, S.^and Mokashi, R. Y. Some aspects of the statistical 
distribution of upper winds over India. Indian Journal of Meteorology 
& Geophysics, Delhi, 17 (1): 25-3$, January 1966. DAS M(05) I3°i.

...For a quantitative evaluation of the probabilities of occurrence of 
upper wind speed and directions, a number of standard statistical param­
eters like standard deviations of the zonal and meridional components 
of the wind and the correlation coefficients between them are required. 
Utilising all radio-wind observations of the 5-year period, 1959-1°63, 
these statistical parameters have been computed for the standard geo­
metrical heights 1.5, 3.0, 6.0, R.0, 12.0, ])i.l,and 16.2 km a.s.l. for 
all the twelve months of the year for three representative stations 
in India, viz., New Delhi, Nagpur, and Trivandrum. The brief theory 
underlying the use of statistical parameters and the method of con­
structing the distribution ellipses are outlined. The verification 
of the procedure has been illustrated by four actual cases of wind 
distribution. The main features of the distribution of winds in the 
different seasons have been discussed. In general, there is a tendency 
for the upper wind distribution to be elliptical rather than circular.
- Authors' abstract.

178. Rao, M. S. V. Results of meteorological rocket soundings at an equa-
torial station. Space Research, VI: l\10-)i2h. Washington, IKS
a/qchoi.s8RT
..A series of meteorological rocket experiments was conducted at 

Thumba Equatorial Rocket^Launching Station during the current IQSY 
period. The series included three successful rocket soundings in the 
monsoon months and six; in the winter.

During the monsoon, eastnortheasterly winds of speeds 6o - 90 knots 
were observed in the stratosphere. Further upwards in the mesosphere, 
the data revealed a region of unusually strong winds with high shears. 
Radar observations of the rate of dispersion of chaff confirm the ex­
istence of this complex pattern of high shears and pronounced turbu­
lence, in this season. The winter data indicate up to 50 km generally 
moderate easterly flow, instead of the cyclonic circumpolar vortex, 
of middle latitudes. Even above 50 km, westerlies appear to establish 
themselves rather late in the winter period.
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From an attempt to study eddy diffusivity from chaff dispersion, it 
is inferred that the diffusion coefficient hgs an order of magnitude 
ICrcm /sec just below the stratopause and lOcrrr/sec in the equa­
torial mesosphere. - Authors' abstract.

179. Sen Roy, N., and Prakash, S. A wide band local oscillator for I4O3
MC/S Rawin receiver. Indian Journal of Meteorology & Geophysics, Delhi, 
17(3): /.'77-1j79, July 1966. DAS M(0$) I39i.

...Describes the characteristics of a wide-band tunable oscillator 
that has been built to eliminate difficulties previously encountered 
and will be suitable for the future requirements of the India Meteoro­
logical Department.

180. Seshadri, N. Radar upper wind measurements at New Delhi using Decca
wind finding radar - type WF^ Indian Journal of Meteorology & Geo­
physics, Delhi, 17(2): 229-232, April 1966. DAS M(0$) I3°i.

...This note gives a brief description of the Decca wind-finding type 
W2 acquired by the India Meteorological Department. An analysis of 
the series of upper wind measurements taken with this radar at New 
Delhi during the monsoon months, July tc September i960 and the winter 
months, December i960 to February 1961, is given. The structure of 
the upper winds over New Delhi during these months., as revealed by the 
composite wind velocity profiles, is also indicated. The ratios of 
the maximum wind speed tc the mean wind speed between the ground level 
and level of maximum wind were computed for all these ascents,and the 
mean ratio- was found to be 2.78. The comparison of the radar upper 
winds with the Rawin winds indicate close agreement at lower levels 
and when the winds are light. However, at higher levels in winter the 
radar winds are stronger than the Rawin winds. - Author's abstract.

181. Tangri, A. C. Computation of streamlines associated with a low lati-
tude cyclone. Indian Journal of Meteorology & Geophysics, Delhi, 17 
(3): Ii01-h06, July 1966. DAS M(0$) I39i.

...From available wind data at $00 mb, computations were made of the 
vorticity field associated with a cyclone, which struck the southern 
half of peninsular India in December 196)4. By defining a stream func­
tion V , such that the^Laplacian of is the vorticity, we solved a 
Poisson equation for W by relaxation. It was assumed that F vanishes 
along the boundary of the region chosen for study. Comparisons were 
then made between (i) wind components computed from the gradient of 
F and (ii) the actual wind. Applying statistical tests, we find 
that there is good agreement between the computed and the observed 
wind, suggesting that at $00 mb, the non-divergent part of the wind 
vector provides a good approximation to the actual wind. - Author's 
abstract.
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182. Venkiteshwaran, S. P., and Huddar, B. B. A method of estimating the
vertical component of gusts in turbulence In the upper air. Indian 
Journal of Meteorology & Geophysics, Delhi, 17(U): 563-566, October 
1966. DAS M(03) I39±.

...It has been shown how the rate of rotation of the fan in the F- 
type radiosonde can be used to locate regions of turbulence in the 
upper air. A method of estimating the vertical component of the gusts 
from the radiosonde records is described in this paper. The mean rate 
of rotation of the fan at different heights has been obtained from a 
number of' flights when no turbulence is present. This decreases uni­
formly with height due to the decrease in density of the air. Tests 
conducted in a wind tunnel give the rate of rotation of the fan for 
different speeds of wind in the direction of the axis of the fan. From 
these values, it has been shown how the vertical component of the gust 
in regions of turbulence can be estimated. - Authors' abstract.

183. Venkiteshwaran, S. P. A simple method of estimating the vertical 
component of the gusts in the upper air from the F-type radio-sonde
records. The Journal of the Aeronautical Society of India, New Delhi,
18(Li): 113-llli, November 1966. DAS P.

...Describes a method of estimating the value of the gusts frcm the 
F-type radiosonde records at Poona.

18U. Yegnanarayanan, Sumathi. Vector mean wind and standard vector devi­
ations for selected Rawin stations in India. Indian Journal of Mete- 
orology & Geophysics, Delhi, 17(2): 179-186, April 1966. DAS M(05)
I39i.

...A statistical investigation of all available Rawin data at 3.0, 6.0, 
9.0, 12.0, lii.l, and 16.2 km above sea level, for five Indian stations, 
covering the years 1961 and 1962 is reported in this paper. The stations 
are Bombay, Calcutta, Madras, New Delhi,and Trivandrum. The tables 
showing the mean meridional and zonal components together with the 
standard vector deviations for the two seasons December-February and 
July-August are included. The vector mean winds and the standard 
vector deviations for each station are given. The distribution of 
winds at the different levels mentioned above are tested for circu­
larity and found to be mostly noncircular for the stations south of 
Lat. 20°N and mostly circular for stations north of it. - Author's 
abstract.

1967

183. Bhaskara Rao, N. S., and Dekate, M. V. Effect of vertical wind shear 
on the growth of convective clouds. Royal Meteorological Society, 
Quarterly Journal, 93(397): 363-367, July 1967. BAS M(035) R888q.

...The relationship between vertical wind shear and the vertical
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extent of convective clouds is examined. In order to take into con­
sideration the movement of a cloud, a ’Relative Top Shear’ (RTS) is 
defined. Radar data and upper winds at some Indian stations in dif­
ferent seasons have been studied and a comparison made between RTS 
at different levels and the maximum tops of convective clouds. The 
results show that deep convective cloud was confined to layers in 
which RTS did not exceed 10 kt/km. - Authors' abstract.

186. Desai, B. N. Circulation over India and neighbourhood during the
southwest monsoon season. Indian Journal of Meteorology & Geophysics, 
Delhi, 18(U): h59-h£>h, October 1967. DAS M(05) I39i.

...A survey has been made of circulation over India and neighbourhood 
as represented by streamline analysis by different authors for July 
and of the theories put forward by different workers about the south­
west monsoon taking into consideration the II0E observations over the 
Arabian Sea and facts of .weather, climatology, and orographic features 
of the country. It is shown that the claims of the exponents of 
streamlines analysis regarding its utility in day-to-day forecasting 
have to be treated with considerable reserve as the same dees not give 
adequate importance to topographical features which play a vital rcle 
in the (a) production of rainfall besides convergence and upglide 
action, . (b) modification of the properties of the air masses involved, 
and (c) deflection of the air streams which contribute significantly 
in making the Indian southwest monsoon a selfsustaining system in the 
lower levels of the atmosphere. The significant layers would appear 
to be from the surface up to about 500 mb; the position of the partition 
at 9 and 12 km between the middle latitude westerlies and the easterlies 
to their south remains about the same in the July "mean" and in "active" 
and "break" monsoon conditions. - Author's abstract.

187. Desai, B. N. The summer atmospheric circulation over the Arabian Sea. 
Journal of the Atmospheric Sciences, Boston, 2ii(2): 216-220, March 1967. 
DAS M(05) A5l2j.

...Ramage's model for the summer atmospheric circulation over the Arabian 
sea is discussed,and it is shown that the inversion there as well as 
over the West Pakistan heat low area is due to air masses and not to 
subsidence. The role of the Western Ghats in l) breaking up the in­
version, 2) causing precipitation and the consequent development of 
cyclonic circulation above 2 km over the Bombay area at the western 
end of the trough axis, and 3) producing a moist air current about 
5 km deep over the Peninsula is emphasized. The causes responsible 
for the development of the trough over the Gangetic Valley as well as 
for rainfall between 18 and 27N in western India are indicated. Ramage's 
model and his various interpretations cannot be accepted by experienced 
Indian meteorologists.

His model of the Bay of Bengal monsoon referred to in his concluding 
remarks also cannot be accepted. - Author's abstract.
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188. Gokhale, G. S.; Menon, M. G. K.j Redkar, R. T. Atmospheric circula­
tion at altitudes up to 37 km over India in the latitude belt 17° - 
19° N. Indian Journal of Meteorology and Geophysics, Delhi, 18 (l)t
5-12, January 1967. DAS M(05) I39i.

.. .Mean monthly winds in the 7-37 km ranee for the months of September 
to May through December, based on 155 balloon ascents made over the 
period 1957-66 in the latitude belt 17° - 19°N in India, are reported.
It is shown that except for few short periods during winter and spring, 
wfebn weak westerlies prevailed, the stratospheric circulation was pre­
dominantly zonal with winds generally increasing with altitude.
- Authors' abstract.

189. Huddar, B. B. An improved- automatic signalling anemometer. Indian
Journal of Meteorology and Geophysics, Delhi, lB(l): 137-138, January 
1967. DAS M(05) I39i.

...Describes an improved automatic signalling anemometer designed for 
the use of the Indian Railway, for automatic traffic control over long 
bridges. This new signalling anemometer is modified to trigger the 
cautionary signals at wind speeds which exceed. 26 knots.

190. Joseph, P. V. & case of veiy low latitude occurrence of the subtropical
jet stream over the Indian region. Indian Journal of Meteorology & Geo­
physics, Delhi, 18(2217-22o, April 1967• DAS M(05) I39i»

...This paper is a case study of an unusual excursion of the subtropical 
jet stream into very low latitudes. From 18 December 1963, the sub­
tropical jet stream began moving south from its normal position, rough­
ly Bahrain to Delhi, consequent to the formation of a deep trough in 
the upper tropospheric westerlies, near Bahrain longitude. At 0000 
GMT on 2b December 1963, the subtropical jet is located along Aden- 
Visakhapatnam, with Aden recording a maximum of 120 kts. westerly, 
which is quite unusual. The vertical cross-section along 80°E for 
0000 GMT of 2b December 1963 shows clearly two jet streams, the sub­
tropical jet stream core near Visakhapatnam, below the tropical tropo- 
pause and close to a break in the tropopause and another jet stream 
core, over Delhi, in the angle formed by the tropopause and an in­
clined front which does not extend below 500 mb. - Author's abstract.

191. Joseph, P. V. A study of maximum wind surface in the easterly jet
stream over India during July 1966". Indian Journal of Meteorology & 
Geophysics, Delhi, 18(2;: 213-216, April 1967. DAS M(o5) I39i.

. .■iln this paper a study is made of the level of maximum wind of the 
easterly jet stream over India using July 1966 upper wind data. It 
is found that, in general during the month, the level of maximum wind 
increases in height from about 13-15 km near Trivandrum latitude to 
about 16-18 km at about 15-20 degrees North latitude and towards fur­
ther north decreases to at times as low a height as 12-13 km near 
Allahabad-Delhi latitudes. Many of the 200-mb charts of July 1966
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Source No. 191 continued

show two distinct jet axes 10-15 degrees latitude apart, the northern 
jet axis being of veiy limited longitudinal extent. The author finds 
that double jets occur on 200-mb charts due to the inverted V-shaped 
nature of the north-south vertical profile of the level of maximum 
wind. A tentative schematic diagram of a typical north-south verti­
cal section of the easterly wind field of July 1966 is presented in 
the paper. - Author's abstract.

192. Murakami, T.j Godbole, R. V.; Kelkar, R. R. Numerical experiment of

iWT.
the monsoon along 80°E Longitude (Preamble). pp. Poona, India, 

 DAS M53.21 M977n. ‘

...Carries out a theoretical and numerical experiment of the monsoon. 
The purpose of the experiment is to clarify the basic mechanism re­
sponsible for maintaining the monsoon circulation and the climatology 
of the monsoon condition and to simulate the essential features of the 
monsoon circulation with a minimum of parametric constraints.

193. Narayanan, V. An observational study of the sea breeze at an equato­
rial coastal station. Indian Journal of Meteorology & Geophysics,
Delhi, 18(U): h97-50li, October 1967. DAS M(05) I39i.

...The paper contains a preliminary study of the sea breeze at Thumba 
(08® 32'-N, 76° 52* E) based on observations on 392 days, spread over 
a period of three years (1963-1966).

Analysis on hourly wind observation reveals that the northeasterly or 
northerly land breeze is replaced by westerly or southwesterly sea 
breeze before mid-day during October to May. It is also seen that 
November to April are favoured most by the sea breeze at Thumba. South­
erly setting, late onset as well as early cessation of the sea breeze 
have been noticed on a few occasions. The wind is always above 5 kt 
after the incidence of the sea breeze and it may vary to a maximum 
speed of 22 kt and oscillates between 180° - 300° depending on the pre­
vailing synoptic situation. The vertical extent of the sea breeze is 
about 1 km and 0.8 km in summer and winter, respectively.
Hie frontal characteristics of the sea breeze are not very marked at 
Thumba. There is no significant temperature fall associated with the 
sudden onset of the sea breeze, but slight rise in relative humidity 
is 5-10 per cent recorded on a few occasions. The reversal of land 
and sea breeze is illustrated by an example giving hourly tower wind 
and pilot balloon wind data. - Author's abstract.

19l. Rao, M. S. V. Further results of meteorological rocket soundings at 
Thumba. Space Research VII, Proceedings of the Seventh International 
Space Science Symposium, Vienna^ 10-18 May 1966, Volume 2, p. 96I. 
Amsterdam, 1967. DAS A/QC801.E8B.
...A total of twenty-two successful meteorological rocket experiments
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were conducted at Thumba Eouatorial Rocket Launching Station between 
July 196)1 and April 1?66.
An analysis of the data collected shows the following pattern of winds 
in the equatorial upper atmosphere. In the stratosphere, the wind 
flow is predominantly easterly. However, westerlies are observed a- 
bove 23-30 km in April, November, and December. In the mesosphere, 
westerlies become more frequent and are noticeable, not only in the. 
above months, but in February and March also. The transition to this 
pattern from the middle latitude wind regime seems to take place grad­
ually in the sub-tropics.

From a study of the wind shears over Thumba as well as from the radar 
observations of the spread of chaff, it is noticed that during certain 
periods a region of high shears and pronounced turbulence manifests 
itself above 30 km.

Further, from chaff dispersion studies, it has been possible to make 
a preliminary estimate of the diffusion coefficient in the stratosphere 
and mesosphere. - Author's abstract.

199. Rao, M. S. V. Results of meteorological rocket experiments at Thumba. 
Journal of Applied Meteorology, 6(2): h01-)i07, April 1967. DAS M(0S) 
j86joa.
...A series of 23 successful meteorological rocket experiments were 
conducted at Thumba Equatorial Rocket Launching Station from July I96I1 
through July 1966.
An analysis of the data collected shows the following pattern of winds 
in the eouatorial upper atmosphere. In the stratosphere, the wind 
flow is predominantly easterly. However, westerlies are observed 
above 23-30 km in April and October-November. In the mesosphere west­
erlies become more frequent and are noticeable not only in the above 
months but also in February through April. The transition to this 
pattern from the middle latitude wind regime seems to take place grad­
ually in the subtropics.

From a study of the wind shears over Thumba, as well as from radar 
observations of the spread of chaff, it is noticed that during certain 
periods a region of high shears and pronounced turbulence manifests 
itself above 5>0 km.
Further, from chaff dispersion studies, it has been possible to make 
a preliminary estimate of the diffusion coefficient in the stratosphere 
and mesosphere. - Author's abstract.

196. Saxena, S. P.,and Seshadri, V. R. Strong surface winds at Ahmedabad 
airfield, Indian Journal of Meteorology £ Geophjrsics, Delhi, I8(l): 
136-137, January 1967. DAS M(09) I39i.

-66-
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...Discusses the statistical features of strong winds ( ^ 38 kph) at 
Ahmedabad airport based on data for the period 1997-1961. The dis­
cussion includes information on monthly frequency, direction and 
maximum speed, and time of occurrence of strong winds.

197. Sharma, K. K. Gustiness and temperature at Nagpur. Indian Journal 
of Meteorology & Geophysics, 18(1): 79-90. Delhi, January 1967.
DAS M(09) I39i.

...Ten years autographic records of wind and temperature have been 
utilised for the present study. The seasonal and diurnal variations 
of mean wind speed, average range of gusts and gustiness along with 
the temperature variations have been worked out. ____

The influence of diurnal ground temperature variations on gustiness 
has also been brought out. - Author's abstract.

198. Srinivasan, T. R.^ and Narayanan, S. Rainfall in relation to lower 
and upper tropospheric winds and temperatures over Madras during
southwest monsoon season. Indian Journal of Meteorology & Geophysics,
Delhi, l8(i;. 130-133, January 1967. DAS M(09) I39i*

...Is a' study on the relation between the upper winds and temperature 
over Madras at different standard isobaric levels and the rainfall, 
during the subsequent 2ii-hour period over the same place during the 
southwest monsoon period.

199. Walker, J. M. Some ideas on winter atmospheric processes over south­west Asia. Meteorological Magazine, 96(1139): lol-167, June 196V.
DAS M(09) G786m.

...This paper discusses the weather and climate of south-west Asia 
in relation to the subtropical jet stream and polar front jet streams 
over the region.

It is found that the mean position of the (axis of, and the circulations 
associated with, the subtropical jet stream are consistent with the 
observed precipitation and trade cumulus distributions.

A case study has suggested that cumulonimbus clouds were released by 
orographic lifting of potentially unstable south-westerly airflows 
along the coasts of Persia arid Pakistan and at the foothills of the 
Himalayas, and that the cumulonimbus clouds were accompanied by jet 
streams near the 300-mb level. The jet streams over Pakistan and
Iridia contained air which has ascended undiluted from the trade-wini_
layer over the Arabian Sea whilst the jet over the Persian coast, 
probably also contained trade-wind air which had however been modified 
by rather deep small-scale convection over southern Arabia. - Author's 
abstract.
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200. Wright, P. B. Changes in 200 mb circulation patterns related to the 
development of the Indian south-west monsoon. Meteorological mag­

azine, London, 96(lll;3)t 302-31^, October 19^7. DAS M(08) G7P<^m.

...The upper tropospheric circulation pattern ever India from April 
to June is discussed, and it shown that sudden changes occur. The 
advance of the south-west monsoon up to the west coast of India is 
shown to be closely related to these changes, and also to the strength 
of the lower tropospheric westerly flow over the Indian Ocean.

A mechanism is suggested to explain the observed changes in the upper 
flow, and how they influence the progress of the south-west monsoon.
- Author's abstract.

1968
201. Dekate, M. V. Climatological study of sea and land breezes over Bombay.

Indian Journal of Meteorology and Geophysics, Delhi, 19(8): 821-li26, 
October 1968. DAS M(09) I39i.

...In the present study, the various aspects of the local winds at 
Santacruz - sea and land breezes - their frequency, times of onset, 
accompanying temperature drop, and changes in relative humidity have 
been statistically analysed. The mean monthly surface and upper winds 
up to 2.1 km have also been studied^and the results are discussed.
- Author's abstract.

202. Gupta, M. G. A case study of the westerly .jet over Trivandrum. Indian
Journal of Meteorology and Geophysics, Delhi, 19(1): 69-72, January 
1968. DAS M(09) I39i.

...A study has been of the formation of a cut-off low in a westerly 
trough at 500 mb near Trivandrum, with an associated westerly jet over 
it, during the period 11 to 13 December 1958* In addition to this 
localised jet over Trivandrum, there were also two other jets over 
the country. - Author's abstract.

203. Keshava Murty, R. N. On the maintenance of the mean zonal motion in 
the Indian summer monsoon. Monthly Weather Review, 96(1): 23-31,
January 1968. DAS M(08) U?87m.

...The maintenance of the westerlies in the lower troposphere and the 
easterlies in the upper troposphere in the Indian southwest monsoon 
is studied by considering the angular momentum balance in the region.
The main source term for the zonal angular momentum is the Coriolis or 
the ft-transport term. This term contributes enough to maintain the 
lower tropospheric westerlies against friction. The zonal pressure 
gradient term and the mountain torque are of a smaller magnitude. The 
flux divergence at the boundaries is small in the lower troposphere; 
it is large in the upper troposphere and serves to export the easterly 
momentum produced in the region.
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Thus, it is concluded that the mean meridional circulation (which 
is direct) mainly contributes to the maintenance of the mean zonal 
motion. Actually there is divergence of eddy flux of momentum from 
the region of maximum zonal winds. The mean meridional circulation 
releases kinetic energy of the same order of magnitude as the release 
by the winter meridional cell over an equal area. - Author’s abstract.

20lj. Ramamurthi, K. M. On the role of the perturbations of the southwest 
monsoon in relation tc high level east wind maxima over India. Indian 
Journal of Meteorology and Geophysics, Delhi, 19(3): 3^7-3h?, July 1968• 
DAS M(03) 1391.

...The perturbations of the strong monsoon extending their effects to 
great heights can be viewed as the cause of (l) the higher topography 
of the east wind maximum around 18® - 19“N and its sloping down both 
to the north and the south and (2) the occurrence of two maxima in 
easterlies 10-13 degrees latitude apart at the 200-mb level.

203. Sajnani, P. P. Divergence, vorticity and vertical motion in the fields 
of winter and monsoon circulations over India. Indian Journal of Me- 
teorology & Geophysics, Delhi, 19(1/: 391-39h, October 1968. DAS 
M(03) I39i.

...Using upper wind data of 69 pilot balloon and rawin stations in 
India, Pakistan, Burma, and Ceylon, multi-level fields of divergence, 
vorticity and vertical motion have been computed on five consecutive 
days in the months of January and July 1938 to study the winter and 
monsoon circulations over the Indian region. Computations have been 
made at 37 grid points 2.3 degrees apart, with the help of a digital 
computer. A filtering technique was used to smooth the observed 
winds so as to filter out noise.

The study provides a convenient method of computing divergence direct­
ly from observed winds instead of doing so indirectly through the vor­
ticity equation. The computed values of divergence and vorticity show 
that the two are of comparable magnitude. Examination of the diver­
gence fields does not reveal narrow bands of convergence, character­
istic of well-defined frontal systems. The distribution of vertical 
velocities in the monsoon field indicates the existence of a source 
region over the eastern half of India and a sink over the western 
half. - Author's abstract.

206. Shaima, B. L., and Sehgal, U. N. Study of extreme winds over North 
India. Indian Journal of Meteorology and Geophysics, Delhi, 19(3): 
319-322, July 1968. DAS M(03) 1391.

...Attempt has been made to develop maps for estimation of extreme wind 
and maximum mean hourly wind speed for different return periods north 
of 20 “N over India. The procedure for obtaining information about 
extreme winds has been made simple for the convenience of design
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engineers engaged in designing buildings and other engineering struc 
tures on which calculation of wind pressure, offered by extreme winds, 
is needed. - Authors' abstract.

1969

207. Ananthakrishnan, R.,and Ramakrishnan, A. R. Fluctuations in the upper 
tropospheric easterlies over India during the southwest monsoon season.
Poona, India, Institute of Tropical Meteorology, Scientific Report,
No. 102, 1969. 27 pp.

...On the basis of climatological and synoptic evidence, Raman and 
Ramanathan claim that a pronounced strengthening of the upper tropo­
spheric zonal easterlies over the Indian Peninsula occurs immediately 
to the south of an area with significant rainfall. Miller and 
Kesavamurthy support this and have stated that, they found large rises 
of tanperature in the upper troposphere over Bombay and Ahmedabad in 
association with heavy rainfall over these stations. These findings 
are reexamined critically on the basis of climatological data relating 
to rainfall and upper winds as well as utilizing the daily synoptic 
rainfall and upper air data for the monsoon months of July and Aug. 
for the years 1961-1967. The subjective nature of the synoptic study 
of Raman and Ramanathan is emphasized,and an objective method was 
adopted to examine their claim. Positive and negative changes in the 
wind field of comparative magnitudes occur with and without rainfall. 
Therefore, the claim of Raman and Ramanathan cannot be substantiated 
and no significant correlation exists between rainfall and strength­
ening of the upper tropospheric zonal easterlies on the next day. A 
critical study was made on the basis of daily radiosonde data of Bombay- 
Ahmedabad for July 1963, and Bombay for July-Aug. 1968, to see whether 
any significant rise in temperature occurs in the upper troposphere in 
association with rainfall. Positive and negative changes in temperature 
of comparable magnitudes occur with and without rainfall.. Therefore, 
the observational data do not lend any support to the claim of Miller 
and Kesamurthy. - MIA 22.7-335-

208. Dekate, M. V. A note on an objective study of sea-breeze over Bombay. 
Indian Journal of Meteorology and Geophysics, Delhi, 20(3): 297-299,
July 1969. BAS M(05) I38i.

...This study, based on data for the period 196l-l°6)i, was made to 
find the correlation between the phenomena of sea breeze with various 
meteorological parameters before and after the occurrence of sea breeze 
for the purpose of developing objective methods of forecasting the 
occurrence of sea breeze and resultant changes in the surface parameters.

209. Mokashi, R. Y. A study of vertical wind profile of the westerly jet 
stream over Delhi, using radar wind data. Indian Journal of Meteoro]- 
ogy and Geophysics, Delhi, 20(8): 361-368, October 196Q. DAS M(05)
I39i-
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...Radar wind observations for the months December to February (winter 
season) during three consecutive years (1963-1966) have been utilised 
to study the vertical wind profile of the sub-tropical westerly jet 
stream over Delhi and the observed features have been discussed. The 
main finding is that the stronger the sub-tropical westerly jet stream, 
the lower is the altitude of maximum wind. - Author's abstract.

210. Narayanan, V.,and Krishnamurthy, G. A note on post sunset sea breeze 
and associated angel echoes at Bombay airport. Indian Journal of 
Meteorology and Geophysics, Delhi, 20(h): U01-it03, October 1969.
DAS M(05) I39i.

...Instances of post sunset sea breeze at Santacruz during the winter 
season based on data from autographic charts for the period 1960-1965 
are caused primarily by the opposing gradient flow which has a strong 
tendency to drive against the sea breeze.

211. Rai Sircar, N. C.; Jayhraman, S.; Srinivasan, T. R. A study of wind 
distribution and associated dry or wet weather probability over Madras
during monsoon and post-monsoon months. Indian Journal of Meteorology
and Geophysics, Delhi, 20(3): 267-270, July 1969. DAS M(05) I39i.

...In this paper, a detailed analysis has been made of the frequency 
of wind vectors at surface, 850,and 300-mb levels over Madras 
(Meenambakkam) for the monsoon and post-monsoon months during the . 
eight-year period 1956-63. The relationship between the various wind 
vectors and the impending dry or wet weather spells for the next 12 
hours has also been examined. The results are presented in the form 
of 'roses' which may be of some use to a forecaster in connection 
with prediction of dry or wet weather during the next 12 hours on 
the basis of the prevailing winds. - Authors' abstract.

212. Raja-Rao, K. S.,and Joseph, K. T. Stratospheric and lower mesospheric
wind systems in the equatorial region. Indian Journal of Meteorology 
and Geophysics, Delhi, 20(3): 213-220, July 1969. DAS M(05) I39i.

.. .Rocket wind data from 25 firings over Thumba (India) have been used 
in conjunction with similar data from other low-latitude stations like 
Ascension Island, Colon (Panama), Natal (Brazil), Barking Sands 
(Hawaii), and Sonmiani (Pakistan). Behaviour of the stratospheric and 
mesospheric winds seasonally, in the equatorial region and outside it, 
has been studied. A strong easterly jet is detected over the equatorial 
stations in January, with core winds varying from 35 to 60 mps and 
heights varying from li2 to 50 km. From a synoptic study of the rocket 
wind data pertaining to 17 March 1965 over Thumba, Ascension Island,
U. S. Navy ship Croatan at 13°S, 78*W, Barking Sands,and Sonmiani, it 
is inferred that in the equinoctial month of March, the stratospheric 
wind speed increases with proximity to the equator, with the region 
of maximum wind speed to the south of the equator; but in the mesosphere 
the region of maximum wind is to the north of the equator. Jet stream
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in the troposphere (both easterly and westerly) in the Indian region, 
has been studied in relation to the stratospheric winds over Thumba 
and Sonmiani and found that there is no obvious relation between the 
tropospheric jets and the stratospheric wind system. Lack of corre­
lation between the zonal(and also meridional) wind speeds in the 
stratosphere and the ozone content above the station indicates that 
ozone mixing may be taking place mainly in the vertical. Vertical 
wind shears have been computed for rocket flights over Thumba and 
Sonmiani,and their plots against height reveal that turbulence is 
larger over Thumba than over Sonmiani. In the equatorial region, 
there is considerable wind shear in the equinoctial months, which 
decrease in winter when there is a peak shear in the mesosphere near 
52 km. Outside the equatorial region, there is very little seasonal 
variation in the wind shear, either in the stratosphere or in the 
mesosphere. The rocket wind data of Thumba do not indicate oppositely 
directed winds at each level from one year to the next, -as is shown 
by the data of Kwajalein. It Is, therefore, inferred that the ampli­
tude of the quasi-biennial wave is greater over Kwajalein than over 
Thumba, contrary to expectation. - Authors' abstract.

213. Sadler, James C. Mean circulation and cloudiness during the develop­
ment of the southwest monsoon over India and southeast Asia. Con­
ference on the Summer Monsoon of Southeast Asia conducted 7-9 April
1969 at Department of Geosciences, University of Hawaii, Proceedings. 
Edited by Colin S. Ramage. U. S. Navy Weather Research Facility, 
Norfolk, Virginia, September 1969. pp. 13-19- DAS MR3»21 C7'i6pr.

...For the months of April, May, June, and July, updated long-term 
monthly mean wind climatology at standard pressure levels is dis­
cussed in relation to detailed cloud climatology prepared from 3 
years of satellite data. A deep tropical southwesterly current 
flows into southern Burma in May and brings the monsoon rains to 
Rangoon a month earlier than at the same latitude on the west coast 
of India,which in May is still dominated by a strong anticyclonic 
cell in the subtropical ridge. The rains over southern South Vietnam, 
which are persistent from the first of May, occur within a mean May 
southeasterly flow such that the onset of the southwesterly monsoon 
over Saigon cannot be determined from a rainfall analyses alone.
- Author's abstract.

2llj. Swaminathan, D. R. Large scale convection over central parts of
India in relation to 'sub tropical jet stream wave'. Indian Journal 
of Meteorology and Geophysics, Delhi, 20(3): 2L7-252, July l°6d.
DAS M(05) I39i.

...Large-scale convection over central parts of India during 17-1Q 
February 1962 was found to be associated with strong upper tropospheric 
divergence in a sinusoidal type of 'Sub-Tropical Jet Stream Wave', 
augmented by the southeastward movement of 'Jet Maximum' from central 
India to coastal Andhra Pradesh. Mean sea-level situations or lower
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tropospheric flow patterns alone did not give conclusive or signifi­
cant clue to subsequent large-scale convective developments. - Au­
thor's abstract.

1970

219. Ananthakrishnan, R., and Keshavamurthy, R. N. On some aspects of the
fluctuations in the pressure and wind fields over India during the
winter and monsoon season. Symposium on Tropical Meteorology, June
2 - 11, 1970, University of Hawaii, Honolulu, Hawaii, Proceedings, 
pp. L III-l to L III-5. August 1970. DAS M S989pr.

...The method of power spectrum analysis has been used in recent years 
to study periodicities in the fluctuations of wind and pressure fields 
over the tropics. In this paper the results of the application of 
power spectrum analysis to wind, pressure and rainfall at New Delhi, 
Nagpur, and Trivandrum for the years 1965 and 1967 are presented.

216. Ananthakrishnan, R. Reversal of pressure gradients and wind circu­
lation across India and the southwest monsoon. Royal Meteorological 
Society, Quarterly Journal, 96(li09): 539-5^2, July 1970. DAS M(05) 
R888q.

...This paper describes some features of the climatology of the free 
atmosphere over India which are related to the onset and withdrawal 
of the monsoon. - Author's abstract.

217. Banerji, S.; Rao, D. V. L. N.; Kundra, M. D. On objective assess­
ment of convergence and precipitation by dynamic trajectory method-! 
Indian Journal of Meteorology and Geophysics, Delhi, 21(1): 59-6U, 
January 1970. DAS M(05) I39i.

...Dynamic trajectories are drawn for intervals of three hours by- 
means of arc-strike technique developed by Good-year and later by 
Peterson and others. The wind field required for this purpose is 
obtained on the basis of streamline analysis at 0.6-km level, while 
the geostrophic winds have been evaluated from the sea-level charts.
A fairly accurate idea of areas of low-level convergence can be had 
with the help of these trajectories.

An estimation of moisture inflow into the convergence area is made 
by the use of an empirical relation involving the computation of pre- 
cipitable water and average wind-speed normal to the line of maximum 
curvature. In order to reduce time on computations, they were done 
on polar coordinates, and a nomogram was also prepared for different 
latitudes for direct application on the polar diagram.

The results obtained in a few cases are presented here, which show 
that some improvements is obtainable by using the streamline analysis,
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particularly in view of the sparse aerological network. - Authors' 
abstract.

218. George, C. A. Interaction between lower and upper tropical tropo­
spheres during the southwest monsoon over India. Indian Journal of 
Meteorology and Geoohysics, Delhi, 21 (3): tOl-M1', -July 1970. DAS 
M(09) I39i.

...Faman and Ramanathan's suggestion that latent heat released by 
"excessive cloudiness and copious precipitation" sneeds up upper 
tronospheric winds over the west coast of India during the southwest 
monsoon is not borne out by observational evidence. Their proposition 
is show, to support rather than contradict Koteswaram's hypothesis 
regarding upper tropospheric easterlies and the southwest monsoon 
activity along the west coast of India. The influence of these east­
erlies on the onset of monsoon over Kerala is illustrated for the 
year 1961-68. - Author's abstract.

219. Mokashi, R. Y. A study of vertical wind profile of the tropical
easterly .Jet stream over Madras. Indian Journal of Meteorology and 
Geophysics, Delhi, 21(3): Iil9-Ji20, July 1970. DAS M(09) I39i.

...Rawin observations for the months June to September during five 
consecutive years (1961-69) have been analysed to study the vertical 
wind profile of the tropical easterly jet stream over Madras, 
Visakhapatnam,and Trivandrum. The main finding is that the stronger 
the tropical easterly jet stream, the higher is the altitude of maxi­
mum wind. This is just the opposite of the author's earlier finding 
in the case of sub-tropical westerly jet stream where the stronger 
the jet maximum the lower is its level of occurrence. It is also seen 
that the tropical easterly jet strengthens as one moves towards south 
from Visakhapatnam to Trivandrum while level of occurrence lowers.
- Author's abstract.

220. Ramachandran, S. Analogue simulation of anemometers. Indian Journal 
of Meteorology and Geophysics, Delhi, 21(1): 93-98,January 1970.
DAS M(09) I39i.

...The differential equation for cup and vare anemometers was set up 
on analogue computers and the responses of the instruments studied 
for sinusoidal and random types of wind speed variation. The effects 
of both static and dynamic friction have been taken into account. The 
results show a large exaggeration of mean indicated wind speeds, a 
large attenuation in the gust amplitudes, and a distortion in gust 
shapes. - Author's abstract.

221. Rao, Y. P.,and Desai, B. N. The Indian summer monsoon. Symposium 
on Tropical Meteorology, June 2-11, 1970, University of Hawaii, 
Honolulu, Proceedings, pp. J V-l to J V-6. Editorial Branch of the 
Hawaii Institute of Geophysics, August 1°70. DAS M S989p.
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...Discusses the important aspects of the Indian monsoon circulation 
and considers the causes responsible for its performance over the 
subcontinent from the rainfall point of view. The climatology of 
the summer monsoon season, the burst of the monsoon, the monsoon 
rains, the monsoon depression, Thar Desert, variability of monsoon 
rainfall, origin of the southwesterly to westerly moist current over 
the Arabian Sea, and the monsoon circulation cell are the topics 
discussed in this paper.

222. Rao, Y. Pvand Desai, B. N. Remarks on the nature and origin of the 
low-level jet off Somalia and over the Indian Peninsula during the
southwest monsoon. Indian Journal of Meteorology and Geophysics, 
Delhi, 21(h): 631-653, October 1970. E&S M(05) I39i.

...The low-level jet off Somalia and over the Indian Peninsula which 
is associated with good rainfall on the west coast does not appear 
to be due to theimal causes. The low-level jet current is a contin­
uation of the southerly"jet current which originates in the southern 
hemisphere.

223. Sikka, D. Rvand Ramanathan, Y. Some experiments in the objective
analysis of the wind-field over India and neighbourhood. Indian 
Journal of Meteorology and Geophysics, Delhi, 21(2): 237-2UU, April 
1970. DAS M(05) 1391.

...As a first step towards preparing input of wind observations for 
numerical weather prediction work in the Indian region, objective 
analysis of the wind-field has been made on a number of maps using a 
variation of Cressman's Scheme. The programme was executed on the 
CDC 3600 computer adopting a (33 X 17) grid in the region between 
20° to 130#E and the equator to 1(0*N. Ihe stream line patterns ob­
tained by objective analysis for three maps are compared against 
conventional analyses. Vorticity patterns using the wind obtained 
from the objective analysis are presented. Root mean square error 
of the analysed winds, with reference to the station observations, 
is found to be about 8 kt. The stream function patterns, as well 
as 300-mb 2ii-hour forecast based on non-divergent barotropic model 
with the objective and the subjective wind analysis as inputs, do 
not show any synoptically significant differences. - Authors' ab­
stract.

22li. Vittal Sarma, V. A simple method of evaluating vertical velocity
over small areas fcr forecasting heavy rainfall. Indian Journal of 
Meteorology and Geophysics, Delhi, 21(1): 87-92, January 1970. DAS 
M(05) I39i.

...Vertical motion is an important parameter in any study of the 
atmospheric process. Evaluation of this parameter from derived 
values of divergence and vorticity involve elaborate calculations.
A simple and quick method by adapting the vorticity equation in a
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simplified form has been attempted in the present study. The method 
has been applied to a small area formed by four pibal stations in 
Gujarat. Vertical velocity for six layers between surface and 700 mb 
were calculated. With these values., rainfall over the area was also 
computed and compared with the actual observed rainfall. The results 
are compared and discussed. - Author's abstract.
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