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CHAPTER 9

Tenth Five Year Plan Programmes – Space 

9.1

The primary objective of the space programme has been to establish operational space services in a self-reliant manner in the thrust areas of satellite communications and satellite based information which assist in survey/management of natural resources and satellite meteorological applications. For achieving this objective, the guiding vision for the Indian Space Programme, set for itself by Department of Space (DOS), has been and will be the development of space technology and its applications to solve the real problems of society vis-à-vis strengthening indigenous capabilities in space. While finding solutions to societal problems, the appropriate role for space has been to become a strong enabler for social transformation, a catalyst for economic development, a tool for enhancing quality of human resources and a booster to strengthen national security. In this role, Technology Advancement which is essential to maintain competitive relevance will be one of the major thrusts for space endeavours in future. In the context of rapidly transforming India into an economically prosperous, socially secure and culturally rich nation, large scale applications of Space Technology in the areas of national priority will also be the future thrust.

9.2

Taking this objective, role and thrust of DOS into consideration, the overall direction of the Space Programme, as it transits to 10th plan, formulated within the framework of a Ten Year Profile (2001-2010), will be to consolidate the gains of developments in the 9th plan and to build upon its achievements. It is also recognised that the goals for the 10th Plan will be conditioned by the changes in the environment both at the global and national level as also the emerging needs in the scientific/technical and application areas. With the broad vision to develop India as a major Space faring nation with multi-dimensional programs benefiting every citizen, major goals set by DOS for the 10th Plan are : to acquire new capabilities for Space Communications by positioning Indian Satellite Systems – Gramsat and INSAT networks – for operational services; to maintain leadership in earth observations by positioning EO infrastructure to meet the national imaging demands and supporting National Natural Resources Management System (NNRMS), Disaster Management Support (DMS), Developmental activities and improved weather and ocean state forecasting;  to  give  major  thrust  for  space  transportation  by  productionising  PSLV, operationalising GSLV, upgrading launch capabilities and undertaking major developments in technologies leading to future generation  vehicles ;  to encourage  space 

science  enterprise by mobilising high quality scientific group for advanced space science endeavours; and to promote spin-offs in human resources, industry and international partnerships. The details of the individual space programmes envisaged in the 10th Plan are given below.

Satellite Communications & Meteorology

9.3

The major objective of the Satellite communications programme during the 10th plan is to develop a self sustaining satellite based communication network - GRAMSAT program - for developmental communications, e-governance, tele-medicine, tele-education and rural development with the involvement of state governments and NGOs.  The projected demand for transponders during 10th Plan broadly cater to the requirements of public broadcast (DD/Prasara Bharathi), AIR, BSNL, VSNL, VSAT service providers association, Software Technology Park of India, GRAMSAT network, Educational networks including Vidya vahini, national security applications etc. The transponder requirement by 2006-07 as projected by users will be 120 transponders in C band, 45 in Ext-C band, 60 in Ku-band, 6 in Ka band, 4 in S band and 1 MSS transponder.

9.4

The INSAT system has four satellites viz., INSAT-2C, 2DT, 2E and 3B.   But INSAT-2C and 2DT would be reaching the end of life in 2002. INSAT-3C and 3A are planned for launch in 2001-02 followed by INSAT-3E by Mid 2002. Thus, by 2002-03, the first year of the 10th plan, it is estimated that INSAT-2E, INSAT-3B, 3C, 3A and 3E will be in service and expected to remain operational throughout the 10th Five Year Plan period providing a total capacity of 116 transponders. The fourth generation INSAT-4 satellite series with a total transponder capacity of 142 has been planned to meet the capacity & service requirements projected for the Tenth five year plan.  One of the primary considerations in configuring the INSAT-4 has been the planned availability of GSLV Mk II with a lift-off capability of 2T satellite by 2003-04. Various approaches and procedures towards making INSAT financially self-sustaining systems in a progressive manner are being worked out. 

9.5

The Meteorological services provided by the INSAT system are planned to be substantially enhanced with improved/new payloads as well as through establishment of dedicated meteorological satellites, METSATs. To provide backup for the crucial meteorological segment of INSAT, the first satellite METSAT-1 carrying Very  High  Resolution  Radiometer (VHRR)  and  Data  Relay  Transponder (DRT)  is planned for launch onboard PSLV during the second quarter of 2002. The METSAT-2 

satellite, carrying VHRR and DRT is planned for launch on PSLV during 2004-05 to serve the needs of weather forecasting. This will also eventually provide replacement for METSAT-1. To meet the DCP requirement of IMD, the Data Relay Transponder in INSAT-4 system is planned with additional bandwidth of 200 kHz to enable expansion of the network of Data collection platforms. The other communication satellites that are scheduled to be launched during 10th Plan are : GSAT-3, GSAT-4 and Advanced Communication Satellite. The INSAT- METSAT system is geared to meet the increased user demands in the most cost-effective way and provide enhanced services and benefits to the nation in terms of establishing communication network, technology demonstration system for aircraft navigation, mobile communications, data broadcast services etc.

Earth Observation Systems

9.6

Within the framework of the long term vision, the Indian Earth Observation (EO) Programme will continue to serve as the mainstay of the NNRMS.   DOS has recently defined a ‘Earth Observation :2025 strategic plan that outlines the way forward for furthering the Indian EO & NNRMS programme. With this in mind, the major goal set for the 10th Plan is to roll into action the EO-2025 Strategy which outlines the EO based NNRMS programme for : launching a variety of EO Missions; undertaking EO advanced technology programme and arial surveys etc.

9.7

A major activity relates to strengthening of the NNRMS and the State Natural Resource Management Systems (SNRMS) and bringing to front-end focus the State Remote Sensing Centres and enabling the systems emerge as the main source of natural resources information. Special efforts will be made to provide space based infrastructure and information support for development of NorthEastern states. Some of the new initiatives under NNRMS umbrella are : undertaking Natural Resources Census; building up National Spatial Data Infrastructure; Large Scale Base Mapping Programme; supporting developmental programmes relating to : rural roads, environment, watershed development, etc. and undertaking oceanographic applications. 
Disaster Management Support (DMS) 

9.8

The IRS and INSAT satellites have been providing valuable services in Disaster Management of the country.  For disaster management to be effective and efficient, the DMS has to address the gaps / constraints in the current system which include lack of centralized information on the climate, weather and man-made structures (roads, hospitals, boundaries, etc.), timely and reliable assessment of the location, area and extent of damage, a systematic spatial database through which the information can be analysed to make an assessment of the disaster. In order to appropriately address these gaps/constraints, a Disaster Management support Programme drawn up by ISRO/DOS in association with other organisations will be implemented during the 10th Plan. The programme with special focus on North Eastern region involves: mapping and monitoring support; creation of thematic and cartographic information database for flood-prone and cyclone-prone areas and ortho-photomaps of earthquake-prone areas; demonstration of the applicability of GIS based decision support system for disaster management; infrastructure including networking facilities; R& D support etc.

Launch Vehicle Systems   

9.9

Based on the launch vehicle requirement scenario and the long term vision of the space transportation system, the programmatic targets have been set for the launch vehicle development. PSLV would remain as the work horse vehicle for Earth observation and space science and meteorology satellites for polar, inclined and GTO missions respectively with the current capability of 1200 kg for Polar and 950 kg for GTO.  Further improvements in PSLV vis-à-vis the technology developments will continue. The development flights and operationalisation of GSLV (Mk I and II) with 2T GTO capability with indigenous cryo stage and the establishment of second launch pad at SHAR will be completed .The development of GSLV Mk III with 4T lift off capability to GTO will be an important thrust area of development.  The development of critical technology base related to RLV and realization of the proto unit of RLV technology demonstrator are also targeted. 

Space Science  & Environment Research 

9.10

In this area, the thrust will be towards investigations in the new, emerging and challenging areas of space science research including planetary science/exploration 

and micro gravity science. Besides this, the other areas of research include : modelling of climate/global change phenomena and its impact on regional and global scales; high energy astronomy and astrophysics with dedicated space mission; ionospheric/ thermospheric modelling; space weather related research etc.  Some of the major missions that will be launched by DOS for undertaking this research are : Astrosat Satellite Mission (2006-07) onboard PSLV; a high spectral and temporal resolution Solar X-ray Spectrometer (SOX) onboard the GSAT satellites (2002-04) for developing very accurate ionospheric models required for Global Positioning System (GPS)  related applications;  and an ISRO-CNES (France) joint climatological mission called “Megha Tropiques” which will help predict tropical cyclones and forecasting of monsoons and tropical rain seasons.

International Cooperation

9.11

While multiple means to pursue international cooperation (Bilateral and Multilateral) will continue, major thrust will be on : space mission operations, meteorology, environment and humanitarian services such as Megha Tropiques; a cooperative satellite mission with Synthetic Aperture Radar; international charter on Space Disaster Management Support, Internal Global Observing Strategy, Global Precipitation Mission etc.

Industry Interface, Indigenisation and Commercialisation

9.12

The quantum of contracts to Indian Industry is expected to grow significantly in view of the expected growth in the magnitude of space activities during 10th Plan. Antrix corporation would endeavour to expand its marketing base and increase its export turnover through concerted efforts towards: securing contracts for development and supply of complete satellite systems; maximising efforts to supply complete subsystems to leading international space agencies; marketing IRS satellites data; establishment of TTC stations in Ku/Ka band; providing ground support services and dedicated launch services using ISRO’s workhorse PSLV; providing necessary consultancy services and intensifying the efforts on indigenisation of critical electronic components and materials required for Indian space programme. 

Organisational Development and Human Resources

9.13

Major thrust areas where specific actions are being contemplated towards organisational development are : consolidation of core competences and enhanced outsourcing; reorientation of administrative systems and efficiency improvement; inducing motivation, morale and maintaining organisational health; succession planning for the perennial availability of technical personnel for replacement in case of any type of eventualities through induction of talents and their retention; learning and knowledge management etc.

Core/Mission Mode Programmes

9.14

In the case of DOS, 4 Mission Mode Programmes have been identified by the Steering Committee and the same are considered as the Core Programmes by the DOS. Their details are as follows :

I. Operationalisation of NNRMS through Application of Remote Sensing Technology in Developmental Programmes

9.15

The NNRMS, established by the Planning Commission in 1983, is an interagency programme, co-ordinated by the DOS through its various space related programmes. It is an effective virtual mechanism for operational utilisation of remote sensing technology in conjunction with the conventional methods for the management of natural resources for supporting developmental activities in the country. With the apex Planning Committee of NNRMS (PC-NNRMS) providing the overall policy guidelines, NNRMS has established high power Standing Committees headed by the concerned Secretaries of Government of India for effective coordination amongst various user agencies for identified thematic areas. Some of the major national projects carried out are:  land use/land cover mapping, wastelands mapping, crop acreage and production estimation, forest mapping, coastal applications, land and water resources management, command area development and watershed development, to name only a few. Due to these continuing efforts towards operationalising NNRMS over the years, India has achieved an unenviable position of having an end-to-end capability in remote sensing technology and its applications. 

9.16

Operationalisation of NNRMS has been done by institutionalising the remote sensing applications as part of the user departments /agencies - central, state and private. With the expertise, thus developed over the years in the country through NNRMS, many user agencies in the country have been adopting the remote sensing and GIS techniques in their operational functioning. This programme will be implemented in 

a Mission mode to achieve the targets set for the 10th Plan by providing continuity of data 

services; promoting R&D activities in technology and applications; strengthening Government- Industry – Academy cooperation; conducting periodic natural resources census; supporting meteorological and oceanographic applications and studies related to global change etc.

II. Technology Development for Future Generation of Launch Vehicle / Development of Advanced Launch Vehicle Technology

9.17

The major objectives and scope of development of advanced launch vehicle technology are : to develop a satellite launch vehicle GSLV Mk III for placing 4T class INSAT satellites in Geosynchronous transfer orbit and also critical technologies required for future Reusable Launch Vehicles (RLV). As full-scale design and development of the vehicle is extremely complex with several developmental uncertainties, it is proposed to work on a smaller-scale technology demonstrator as a test bed during the 10th plan period.   To achieve the targets, it is proposed to develop several technologies both for realising GSLV-MK-III and for RLV.

9.18

The mission will be implemented using the technology expertise and infrastructure base of Vikarm Sarabhai Space Centre, Liquid Propulsion Systems Centre, SHAR (Shriharikota) centre, ISRO Inertial Systems Unit and ISRO Satellite Centre and the national facilities available in other institutions like NAL.  A major portion of the infrastructure set up, fabrication work and production is planned to be farmed out to Industries.

 9.19

The first developmental flight of GSLV Mk III is targeted for 2007-08.  In respect of RLV, it is planned to complete the R&D work on air breathing propulsion technology and space capsule recovery experiment during the 10th plan period.  

III. Application of Space Technology in Education and Health

a)    Education
9.20

The objective of this project is to set up tele-education networks in all the states during the 10th plan covering high schools and professional colleges. DOS/ISRO will provide the required transponders from INSAT system for tele-education networks to be set up across the country and will partially fund the ground infrastructure. State governments through their education departments will be involved in promoting supplementary high school education. Agencies like NCERT may be able to provide support in curriculum planning and content design. It will be implemented through joint funding by Government and Non-Government sectors.

b)    Health  

9.21

The mission objective is to set up a tele-medicine network connecting about 600 district secondary health care hospitals to tertiary care centres in cities using VSAT technology. Tele-medicine technology provides the means for delivering quality health care to remote rural areas bypassing geographical constraints. Tele-medicine provides the services such as : remote consultation in clinical areas like cardiology, neurology, oncology, dermatology etc; second opinion in diagnosis and treatment; interpretation of X-ray and other scanned images; continuing education of practising doctors etc. Tele-medicine technology involves acquiring patient data in the form of text, images, video etc. and transmitting to remote specialists for interpretation and diagnosis as well as audio and video conferences between the specialist and remote doctor. The partners in this project are Government hospitals, Charity hospitals and private sector speciality hospitals. ISRO provides the satellite communication services for the tele-medicine network and also be a facilitator for the tele-medicine projects. The network will support data transfers and audio/video conferences and will be supported on INSAT transponders. 

IV. Development of All-Weather Remote Sensing Technology  

9.22

The major objective of this project is to develop a Radar Imaging Satellite (RISAT) with a multi-mode, multi-polarisation agile Synthetic Aperture Radar (SAR) payload operating in C band and providing 3-50 meters spatial resolution. Various modes such as ScanSAR, strip & spot modes are planned to provide images with coarse, fine and high spatial resolutions. It also envisages development of related algorithms and data products to serve the user community in many applications of relevance to the country.

9.23

The SAR payload with active phased array antenna for RISAT is a complex technology involving several new elements for Space segment & ground segment. Recognising this, ISRO/DOS has initiated developmental efforts in 1991 and realised C-band Airborne Synthetic Aperture Radar (ASAR). Besides this, ISRO has also developed certain key SAR related hardware technologies for satellite SAR payload under R&D programme. It has also expertise in developing SAR processor in-house. It is envisaged that RISAT mission could be realised in the time frame of around four years and the satellite is targeted for launch onboard India’s Polar Satellite Launch Vehicle during 2005-06. 























































