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With the opening up of great circle routes in Russian air-
space, following the collapse of the Soviet Union, and the
development of long-range aircraft such as the Airbus 340
Indian airports will get bypassed by airlines. We have to ag-
gressively develop at least one International Airport (e.g. Delhi)
as an attractive destination and as a major hub to smaller air-
ports such as Kathmandu, Dhaka, Colombo, Male, etc.

Moreover, we need to develop our domestic airports, mod-
ernize and expand our air traffic control and encourage the
growth of airlines within the country. We urgently need poli-
cies to bring a large quantum of low cost, long term capital
investment into key areas of our route structure and install
the latest technological developments progressively in these
focus areas.

To modernize our systems we need to follow International
Civil Aviation Organization norms in communications, navi-
gation and surveillance. India has no option but to move in
step with these global developments and ensure that new
equipment is obtained and its staff (on the ground as well as
in the air) is adequately trained.

Communications. Presently, we depend largely on voice
communications linked to manual procedures. Future sys-
tems will be based on automatic digital communications with
voice communications as a back up. Whereas current com-
munications depend on VHF radio links and HF radio beams,
these will be replaced by satellite-based systems handling
digital communications. The HF radio beam will be replaced
by Secondary Surveillance Radar (with S Band). This will re-
sult in error-free, instant communication of information be-
tween the aircraft and air traffic control.

Navigation. Present systems are built around VORs (VHF
Omnidirectional Range) and Instrument Landing Systems
(ILS). The VOR is a radio beacon that broadcasts at a given
frequency. An aircraft can tune into and lock onto this beam,

the direction of which is displayed in the cockpit direction
finder. On any given route, aircraft move from VOR to VOR
by successively turning into the next VOR on their route. This
system will be replaced by the Global Navigation Satellite
System that enables location of an aircraft anywhere in the
world with absolute accuracy.

In the ILS, a radio beam lays down the glide path for a de-
scending aircraft, in conjunction with a high intensity runway
lighting system that marks the centre line of the runway, as
well as the touch-down zone. The highest grade of Instru-
ment Landing System (Category it C) makes it possible for
the aircraft to land in thick fog, i.e. in zero visibility condi-
tions. Indian international airports have lower levels of ILS in
operation. ILSs could be replaced by Microwave Landing
Systems for guiding the precision approach and landing of
aircraft in all weather. However, this is likely to be super-
seded by the early adoption of the Global Positioning System
that is a more recent technological development.

Surveillance. The radars in use display aircraft location
only. The Air Tratfic Controller has to obtain altitude, speed,
etc. from each pilot over the radio and enter this data manu-
ally on the control chart. With individual transponders now
fitted in each aircraft, the latest radars automatically indicate
the flight number on each blip on the radar screen, thereby
giving the individual controller a comprehensive picture of the
situation in the area, and minimizing the possibility of errors.

To make airports more user-friendly and efficient, terminal
design is also undergoing continual change and refinement.
Aerobridges are now almost a standard feature. With elec-
tronic check-in speeding up processing of passengers, flexi-
bility in the use of check-in counters is now possible with
Common User Terminal Equipment systems. These systems
also move incoming baggage from the aircraft container un-
loading point to the correct baggage conveyor in the arrival
hall.

Contributors to the Special Section

Vijay Raman is the Director of Chakra Infrastructure
Consultants Private Limited, Bangalore. He is a special-
ist in transport, power and other infrastructure scctors,
He has worked in some fifteen countries under the aegis
of several international organizations and consulting
firms. He has also been responsible for policy formula-
tion at apex levels with several African Governments.

K. M. Anantharamaiah is a Professor at the Centre for
Transportation Studies, Indian Institute of Management,

Bangalore. He is a specialist in transport, management

CURRENT SCIENCE, VOL, 75, NO. 8, 25 OCTOBER 1998

and cnvironmental planning. He is a reputed transport
planner and modeller.

V. K. Mathur is the Chairman and Managing Director
of INAPEX Ltd., New Delhi. He is a consultant on civil
aviation and external trade. He was Chairman and Chief
Exccutive Officer of the International Airport Authority
of India.

M. S. Nanjundaiah was formerly Senior Operations
Advisor at the World Bank, Washington DC and is a

827



SPECIAL SECTION: TRANSPORT

specialist in the infrastructure sectors, He has also held
senior positions in the Government of India.

Sudarsanam Padam is the Director of the Central Insti-
tute of Road Transport, Pune. He has been Fulbright
Schotar and Hubert Humphrey Fellow at the Massachu-
setts Institute of Technology, Cambridge, USA (1983-
84). He taught at the Administrative Staff College of
India, Hyderabad before joining CIRT.

Rear Admiral M. Raman VSM (Retd) is a consultant
on ports and shipping, Chennai. He is a distinguished
designer of warships. He has held senior managerial
positions in the Indian Navy.

N. S. Ramaswamy is the Director of CARTMAN, Ban-
galore. He is a specialist in transport related to rural
areas. He has been responsible for improving the effi-
ciency of animal-drawn carts. He was Director of the
Indian Institute of Management, Bangalore.

S. Sriraman is Walchand Professor of Transport Eco-
nomics, Bombay University. He is a specialist in trans-

portation, particularly surface transport. He has worked
at the Gokhale Institute of Politics and Economics,
Pune.

K. Subramanya is a consultant in Bangalore. He has
been Professor of Civil Engineering at the Indian Insti-
tute of Technology, Kanpur. He is a specialist in pipe-
lines, water fresource engineering, hydrology and
hydraulic engineering.

H. T. Tillotson, R. Kerali and J. V. Odoki, School of
Civil Engineering, University of Birmingham, are mem-
bers of the University’s Highway Group. Tillotson’s
work includes an input to a planning model for Indian
rural networks. Kerali is responsible for the HDM4
project and Odoki is member of the project team.

J. T. Verghese is the Managing Director of Eurointas
Private Ltd., New Delhi. He is a consultant in manage-
ment and technology change. He has held senior posi-
tions in the Indian Railways dealing with management
development programmes and human resource develop-
ment.

A

number, efc.)

publication.

Current Science
SUBMISSION IN ELECTRONIC FORM

uthors who have been informed of acceptance of their manuscripts may
send the final version in electronic form on floppy diskette (3.5” pre-
ferred; IBM PC format only, not Macintosh). The text of the manuscript only
should be supplied as a plain ASCII file with no formatting other than line and
paragraph breaks. (Wordstar 5.5 or 7.0 and Microsoft Word for Windows 6.0
are acceptable, but ASCII is preferred.) A hard copy of the text, with all type-
setting information (italics, bold, mathematical type, superscripts, subscripts,
etc.) must accompany the electronic copy. Tables and figures must be supplied
only as hard copy. The diskette must be labelled clearly with the following:
manuscript number, file name, file information (ASCII or Wordstar, version

Text may also be transmitted as ASCII only by e-mail to currsci@ias.ernet.in.

We expect that electronic submission will result in quicker processing for

828

CURRENT SCIENCE, VOL. 75, NO. 8, 25 OCTOBER 1998



