
551'524' 7: 551' 571(54)

Doppler Navigator and its application to Meteorological
Reconnaissance Flights in India

Wg. Cdr. U. R. ACHARYA

Indian Air Force

(Receirell 15 J une 196,J)

t . Introduction

11eteorological recouuaissanee flights by
aircraft are arranged as a routine measure
in all the advanced countries of th e world
for the purpose of collecting valuable upper
air data both for day-to-day foreeasting as
well as for investigation and research. In.
India too, aeroplane meteorological flights
were undertaken between 1927 and 1936 by
Royal Air Force squadrons based here.
The valuable data obtained by these flights
have been analysed by Narayannu (1931)
and Annnthakriahnan (1939). During World
War II , R.A.F. squadrons based in this
country carried ont routine vertical sound
ings of the atmosphere from Mndrns and few
other aerodromes to supplement the radio
sonde data. This was discontinued when
the H.A.F. moved out of India after the
t ermination of war . With the introduction
of the Canberra aircraft into the Indian Air
Force in 1958, ::\leteorological reconnaissance
flights have been revived in this country .
During 1959, reconnaissance flights at the
rate of one per week from two airfields in
Indi a were undertaken and from the begin
ning of 1960, the flights have been increased
to two per week from each of these two
stations,

The Canberra aircraft is equipped with a
Doppler Navigator which enables the direct
iueasurenient of the ground speed and drift
of the aircraft, from which the spot wind can
be calculated accurately. The ground posi
tion of the aircraft is indicated on a counter
as latitude and longitude or as miles flown
along the track.

2. Doppler Navigator

J . E. Clegg has been very largely res
ponsible for the successful development in
Britain of the Doppler system of aerial
navigation and in recognition of this, Ito was
presented with the gold medal for 19:;9 of the
I nsti t ute of Navigation.

Prior to the advent of Doppler Navigator,
the pilot had no means at his hand to know
t he ground speed and drift of his aircraft by
any instrument. lIe had to obta in this
information indirectly by plotting the t rack
of the aircraft on a map. The track was
plotted by taking fixes either visually of
some prominent landmarks or by radio
means. Two such fixes taken at a. known
interval of time gave the ground speed.
The angle between the course and the track
made-good gave the drift. From the air
speed, the ground speed and the drift. t he
wind velocity was determined by the triangle
of velocities with the help of a computer.
This gavo Ilverage wind over few minutes.
Besides, when flying above the overcast,
visual observation of the ground became
impossible. In the Doppler Navigato r, both
the ground speed and the drift are indicated
direct ly on dials. Thcse are instantnneous
readings and with the help of the computer
the wind speed and direction can be acoura
tely calculated within 10 seccnds,

3. Doppler Frequency

If a source of radiant energy is movine
relative to an observer, the frequency of th~
radia ted energy appears to change when
received by the observer and this change in




















