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Preface

Space-based remote sensing is a muiti-disciplinary activity that
deals with the monitoring and assessment of natural resources
using the data obtained by observations from space-based
platforms. Remote sensing is based-on the principle that every
object, depending on its physical properties, reflects/scatters a
portion of the incident electromagnetic energy. Further, the object
emits radiation depending on their temperature and emissivity.
The reflectance/emittance of any object at different wavelengths
follows a pattern, which are characteristics of that object known
as spectral signature. Proper interpretation of the spectral signature
leads to the identification of the object.

Thus, space-based remote sensing system requires sensors to
collect the radiation mounted on a satellite. The information
recelved by the sensors is suitably manipulated and telemetered
to the ground data reception station. The data are processed on _
the ground to produce either photographs, or computer compatible
magnetic tapes (CCTs). The data products are interpreted visually/
digitally to produce thematic maps and other resources
information.

The advantage of space-based remote sensing arises from the fact
that 1t provides synoptic, repetitive coverage of large areas and
the data is quantifiable.

ISRO initiated its remote sensing efforts in the late 60’s with
aerial surveys using multi-data instruments and aircraft surveys
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using a variety of sensors such as infrared scanners, multi-spectral
scanners and radiometer for monitoring the health and yield of crops
such as coconut plantation in Kerala and sugarcane in Karnataka.
The establishment of the LANDSAT satellite data reception station
at National Remote Sensing Agency, NRSA, Hyderabad in 1979
was an important step in the use of satellite based remote sensing
which provided scientists and other user agencies an opportunity to
gain experience in the interpretation and analysis of space-based
data. Envisaging the need for development of its own space segment,
ISRO launched Bhaskara-1 and Bhaskara-II experimental remote
sensing satellites in 1979 and 1981 respectively incorporating a two-
band TV camera system (one in the visible and the other in the near
infrared spectrum) along with three-frequency passive microwave
radiometer system. Following this, the first operational remote
sensing satellite, IRS-1A, was launched in March 1988 and an
identical satellite, IRS-1B, in August 1991. These two satellites
carried Linear Imaging Self-Scanner (LISS-1 and LISS-1A and
LISS-2B) providing multi-spectral data with spatial resolutions of
72.5 m and 36.25 m resolutions respectively. The second generation
IRS satellites, IRS-1C and IRS-1D, launched in 1995 and 1997
respectively, carried advanced sensors like panchromatic camera
providing a spatial resolution of 5.8 m, LISS-III camera providing
multi-spectral data with spatial resolution of 23.5 m and wide field
sensors providing multi-spectral data with a spatial resolution of
188 m. Another satellite, OCEANSAT, carrying Ocean Colour
Monitor and a Multi-spectral Microwave Radiometer was launched
in May 1999. Besides, experimental remote sensing satellites, IRS-
P2 and IRS-P3 were launched in 1994 and 1996 respectively.




Simultaneously, in order to optimally utilise the data from the
Indian remote sensing satellites in various fields of applications,
a National Natural Resources Management Systems (NNRMS)
has been set up in which several user ministries/departments of
the Government participate in planning and the use of space-based
remote sensing in their respective fields.

The remote sensing efforts in India have brought in a sea change
in the resources management in the country over the last two
decades. In order to review the cost effectiveness of these re-
mote sensing efforts as well as to plan for the future remote sens-
ing missions, ISRO had contracted, in December 1998, a study
‘Evaluation and Review of the Costs and Benefits of the Indian
Remote Sensing programme’. The study was undertaken by Mr
Y S Rajan, Senior Advisor, Confedration of Indian Industries,
Prof S Chandrasekhar of Indian Institute of Management,
Bangalore and Mr Gopal Raj, Science Correspondent, The
Hindu. The objective of this study was to:

*  take stock of the achievements of the remote sensing
programme in establishing operational systems based on
satellite data including all areas of remote sensing appli-
cations.

assess the cost incurred on the programme and to apportion
the cost to the various application segments.

*  review the benefits (both tangible and intangible) achieved
by the programme by quantifying them, wherever possible.







