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I wish on behalf of the Editorial Team and on my own per-
sonal behalf very happy and prosperous new year to all.

The Indian space programme, driven by the Indian
Space Research Organisation (ISRO), in the fields of earth
observation, communication and navigation during last
five decades, has contributed significantly towards national
development. The Earth observation programme, developed
through innovative and indigenous efforts, has facilitated
management of natural resources, protection and conserva-
tion of environment, forecasting weather and climate, disas-
ter management and oceanography through development of
suitable payloads and data processing technology. Indian
industry has participated actively in providing hardware,
software and developing applications of remote sensing
data.

In 2020, the Government introduced reforms in the space
sector to enhance the participation of the industries for car-
rying out end-to-end activities in the space domain. In this
regard, the setting up of the Indian National Space Promo-
tion and Authorisation Centre (IN-SPACe), an autonomous
government organisation, to promote participation of non-
government entities (NGE) in space sector as well as to
authorise and regulate their activities in the country was
a major step. This was followed by announcing the space
policy in 2023, specifying roles of the Department of Space
(DoY), ISRO, IN-SPACe, New Space India Limited (NSIL),
and NGEs. In last few years, many start-ups have come up
with many innovative and novel ideas.

In India, remote sensing and meteorological satellite data
are operationally used in the field of forecasting weather, cli-
mate and hazards, agromet advisories, potential fishing zone
and sea state, monitoring forest cover and land use, defining
construction setback line in coastal zone, identifying regula-
tion boundaries for protected areas, desertification, heritage
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sites, mineral exploration, water resources, snow and gla-
ciers monitoring, crop production forecasting, drought
monitoring, disaster support, e-governance and many other
applications. These applications are state-of the-art and
has led to economic benefits as outlined in the reports of
the National Council of Applied Economic Research, New
Delhi (NCAER, 2010, 2015, 2020). The products and ser-
vices generated based on remote sensing data require con-
tinuity, easy and real-time availability and access, of earth
observation data. Many Ministries such as Earth Science,
Agriculture, Environment, Forest and Climate Change,
Water Resources, Electronics and Information Technology,
etc., State Governments, research and academic institutions,
non-governmental organisations (NGOs), private and pub-
lic sector industries and citizens have been actively using
remote sensing data for their needs. There is a strong need
not only meet the requirements of these organisations indig-
enously but also meeting the global requirements.

There is a need to translate this world-class capability
into a national programme supported by the ISRO, IN-
SPACe and Ministries of the Government of India and par-
ticipation of NGEs. A National Earth Observation System,
based on user and national needs, has been proposed to be
developed (Nayak, 2020). A definite plan for next years will
enthuse NGEs along with ISRO to develop such system.
The proposed system is given below:

e Geosynchronous satellites such as INSAT having pay-
loads, Advanced Imager and Optical Sounders for
weather forecasting, hydrological investigation, as well
as providing communication of in-situ earth observa-
tion data. Two such satellites are required to be in orbit
to provide repetitive coverage every 15 min, and one
should be ready on ground for immediate launch, if re-
quired. These satellites are to be supported by the Min-
istry of Earth Sciences, Govt. of India.

e Polar Orbiting satellites such as OCEANSAT having
ocean colour monitor and sea surface temperature (SST)
for providing potential fishing zone services, primary
productivity and ocean and atmospheric modelling.
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These LEO (Low Earth Orbit) platforms can also carry
millimetre-wave Humidity/Temperature sounder (MHS)
for Temperature and Humidity profiling in passive re-
mote sensing mode for complementing optical sounder
data which is difficult to get during cloudy conditions.
Two satellites required to provide daily coverage and
one spare on ground. These satellites are supported by
the Ministry of Earth Sciences, Govt. of India.

e Polar-orbiting satellites having scatterometer and al-
timeter for providing sea surface wind data required
four times in a day their assimilation in atmosphere
and ocean models. Minimum four satellites each hav-
ing scatterometer and altimeter, separately are required.
There satellites are to be supported by the Ministry of
Earth Sciences, Govt. of India.

e Polar orbiting satellites having synthetic aperture radar
(SAR) have major applications in crop production fore-
casting, geoscience and water resources sectors. Cur-
rently RISAT-1 A C band SAR satellite is operational
since 2022 and one more similar satellite RISAT-1B
is planned to be launched in early part of 2025. These
SAR based missions are partly supported by Ministry of
Agriculture and Ministry of Water Resources. The joint
NISAR (NASA-ISRO SAR) mission having L and S
bands in 12-day interferometric orbit having global cov-
erage will be launched in 2025. It is expected to provide
data to study dynamics of solid earth, geohazards and
snow and ice monitoring.

e High resolution and high temporal resolution multispec-
tral cameras on polar orbiting satellites, required for for-
est mapping and monitoring, coastal zone management,
agriculture, water resources, glaciers, geoscience and
many other applications.

e Very-high-resolution panchromatic stereo cameras on
polar orbiting satellites are required for topographic and
urban applications as well as for security needs. ISRO is
planning to launch ResourceSat-3 S satellites for topo-
graphic and urban planning purposes.

e Hyperspectral Imagery have been found to be useful in
all fields. Pixxel, an acrospace company, has already de-
clared plans to build a constellation of high-resolution
hyperspectral earth imaging satellites and continuity of
data is ensured.

e Geosynchronous satellite having multispectral & hyper-
spectral camera to improve our understanding of water
cycle and monitoring maritime areas.

e Polar-orbiting satellite having payload of multi-frequen-
cy radiometer operating in 5 and 10 Ghz frequency to
monitor sea surface temperature during monsoon. A
thermal sensor for measuring the SST at high resolution
is a critical requirement.
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e SAPHIR (Sounder of Probing Vertical Profiles of Hu-
midity), a microwave humidity sounder on MEGHAT-
ROPIQUE, data assimilation in the NCMRWF Global
Forecast System (NGFS) showed improvement in
assessing humidity, temperature and wind (Singh &
Prasad, 2017). The development of microwave sound-
ers is a crucial requirement. ISRO has launched experi-
mental payload of millimeter wave humidity sounder on
EOS-7 satellite, it has provided good results however
there is a need to launch an operational system.

e The assimilation of Aeolus winds has improved simula-
tion of cyclones and onset of monsoon features (Dutta
& Prasad, 2024). The development of wind profiling
sensors should be taken up as it will make a significant
impact on weather forecasts in tropical regions.

e Satellite-based gravity and magnetic measurements
have been found to very useful in geoscience research.
They also need to be considered.

e Navigation satellites mainly for defence applications
and support civilian applications having global cover-
age need to be planned.

Such constellation will provide data for weather and climate,
ocean processes, natural resource management, protection
of environment and disaster management. The National
Earth Observation System, indigenously built, will depend
largely on technological capabilities of ISRO for building
launch vehicles, satellites, remote sensing sensors, data
reception, processing and product generation, services for
various applications. To realise such system, the adoption
of technology developed by ISRO by industries is critical
and this process is going on. IN-SPACe has been actively
engaged in supporting, authorising as well as regulating
activities of NGEs in this regard. The development of such
system will also assure NGEs about opportunities available
and contribute towards economic and social development
of the country. The Space Policy of 2023 has provided a
road map and roles of each stakeholder. The setting up of
the National Earth Observation System will be a major
step towards ‘Atmanirbharta’ in the space sector. In view
of above emerging needs it is also important to aggregate
users requirements and a national meet should be organized
to consolidated EO data needs for next decade.
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