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CHAPTER 10

Tenth Five Year Plan Programmes- Ocean Development
10.1 

The plan programmes of DOD, established in 1981, have been mainly guided by the Ocean Policy Statement and certain International conventions and commitments. The responsibilities of the Department are : to formulate and implement programmes with long term economic and technological implications; to act as a nodal agency for technology development in areas relevant to the economic and social development of coastal population; and to act as an agency to formulate and coordinate scientific and technological projects for exploration of living, non-living and energy resources of the sea and for protection and preservation of ocean environment. Currently the activities of the Department are directed towards the development and use of Ocean Science and Technology with the active participation and support of national R&D laboratories, educational institutions and industries. The details of the programmes to be undertaken by DOD during the 10th Plan are given below.

10.2                Polar Science & Antarctic Expeditions: The research on Polar Science and the annual expeditions to Antarctica will continue. The National Centre for Antarctic and Ocean Research (NCAOR) will expand its activities pertaining to in-house research on Polar Science covering remote sensing, global change, etc. So far the Indian activity has been confined to the Central Dronning Maudland (CDML) area of Antarctica. To have a more comprehensive database during the 10th plan, all the activities preparatory to construction of a second Indian permanent station in Antarctica will be initiated. Research Programmes in Southern Ocean Oceanography and in Polar Environment and Ecology which are significant for global processes and some additional new programmes on biotechnological potential of Antarctica microbes and biodegradation of organic wastes will be taken up.

10.3
 
Marine Living Resources: The Centre for Marine Living Resources and Ecology (CMLRE) at Kochi will continue to implement the expanding activities connected with Indian EEZ and take up construction of its own building during 10thPlan. The scientific programmes like environment and productivity, benthic productivity, harmful algal blooms and others will also be continued. Drugs from Sea programme will emphasise on product development, commercialisation of the developed products and confirmation and optimization of new leads already developed. The new programmes are in the areas of near Shore Dynamics with special reference to Upwelling and Mud Banks, bioluminescence and its significance in the Eastern Arabian Sea, Survey of Marine Mammals of Indian EEZ, Climate and Marine Fisheries, Assessment of tuna resources of the Indian EEZ, and Basic Research on Marine Living Resources. Under Coastal Community Programmes, farming and pearl production in black lip pearl oyster in Andamans, ornamental fish production through culture in Lakshadweep, etc. would be taken up.

10.4

Marine Non-Living Resources: Under Polymetallic Nodules Programme, Survey and Exploration, EIA, Mining and Allied Technology Development, and Metallurgy will be continued. BENFAN programme will also be taken up during the 10th Plan period, with emphasis on long coring of the sediments at selected locations. With a view to map the EEZ for identifying areas for future detailed surveys for the non-living resources exploration, comprehensive systematic EEZ topographic surveys using multibeam system (state of art) will be initiated and a strategy for comprehensive assessment of resource potential of the Indian EEZ including gas hydrates, cobalt crust, etc. evolved

10.5

Marine Environment and Coastal Zone: The existing stations for collection of near-shore samples identified under COMAPS programme will be more carefully planned to reflect the pollution load that is occurring close to the shore. The activities under ICMAM on capacity building programmes funded by World Bank, training to coastal States on use of GIS and on critical habitat information system using GIS for critical habitats, and zonation of coastal waters will continue. As a pre-requisite for Preparation of ICMAM Plans in selected areas by the coastal states/others, eco-system modelling studies which can be ideally used for management of the shoreline land, particularly to control erosion and accretion, will be conducted. Other R&D activities in this area include : Decision Support System (DSS) for management of small to large habitats, migratory patterns of turtles, long-term monitoring of pollutants, development of online pollutant detection system using sensors for hotspot areas etc.

10.6
    Ocean Observations, Science and Information Programme: INCOIS will continue to process and disseminate to user community the data and data products like fisheries, weather, climate, ports, shipping, etc. Development and management of a Web Site and Ocean Portal would be taken up. Under Ocean Observation Systems, the activities envisaged are : increase in the number of moored buoys to 40 with indigenisation of its prototypes, increasing the drifting buoys to about 150, adding a XBT line, increasing the tide gauges to 34 and deployment of 150 ARGO floats. In the context of newly planned Indian and foreign Satellite Missions such as Megha Tropiques, Oceansat-II etc., development of algorithms, models etc. will continue. Consolidation of the efforts that are ongoing under the Indian Ocean Modeling and Dynamics (INDOMOD) for operational applications will be continued on priority basis. A number of areas that require concerted and focussed research aimed at translating the information into operational applications during the 10th plan are : Biological Productivity, Physical Processes (upper ocean), Sea level variability studies, Deep and Bottom Ocean circulation etc. For Ocean Data Assimilation, an Ocean Modeling Centre will be established. For better weather prediction, some new programmes such as setting up of automatic island weather stations will be taken up in consultation with IMD.

10.7

Ocean Engineering and Technology Development: Under Ocean Energy, modification of the 1 MW OTEC plant to function as a land based or shelf mounted OTEC plant for islands would be taken up. Deep Sea Technology activities include: technologies for direct applications to shallow and deepwater mining, and development of technology base for deepwater applications. The technology and necessary expertise for the exploration and recovery of Gas Hydrates will be developed. NIOT would endeavor to have institutional cooperation/collaboration for technology development with the reputed National and International Research Laboratories, Academic Institutions, International Organizations and Private R&D Institutions. New initiatives include: development of wave powered data buoys for offshore applications and establishment of marine meteorology cell, and marine instrumentation & sensors calibration cell.

10.8
  Marine Research and Capacity Building and Ocean Awareness: The already set up OSTCs on Marine Ecology, Marine Biology, Marine Microbiology, Marine Benthos, Coastal Marine Culture Systems, Marine Geology/Geophysics, Marine Placer Deposits, and Ocean Engineering & Underwater Robotics will be strengthened by providing adequate equipment. The ongoing programme of award of research fellowships to students for pursuing higher studies, participation in exhibitions and fairs to create awareness among the public on ocean and their usefulness to mankind and organization and conduct of seminars will continue.  The new initiatives include : training programme for foreign students in India to develop a competency in the SAARC/Indian Ocean Rim Countries, taking ocean sciences to schools and to the common man through scientists, faculty members and students through illustrated talks, slide shows, video film shows, exhibitions, radio and TV programs, articles in newspapers, etc., building a museum on the lines of the one constructed by the USGS recently and modernization of the existing museums and marine aquaria.
10.9

International Cooperation & Programmes: DOD would continue to participate in the meetings of Law of the Sea, International Sea Bed Authority, Antarctic Treaty System, Intergovernmental Oceanographic Commission, and Regional Seas Programme and will also initiate bilateral scientific cooperation during the 10thPlan period. Under Southern Ocean Marine Living Resources programme, two cruises will be conducted during the 10thPlan for assessment of Krill and tooth fish in the Indian Ocean sector of Antarctic waters in collaboration with South Africa, Poland and Russia. Other initiatives relate to : Monitoring of Harmful Algal Blooms in the Indian Ocean sector; and R&D studies on Large Marine Ecosystem in Bay of Bengal in coordination with Bangladesh, Myanmar, Srilanka, Thailand, Malaysia and Indonesia.

10.10 

Research Vessels: Two programmes are envisaged under this. The first is to upgrade/renovate the two research vessels of DOD- ORV Sagar Kanya and FORV Sagar Sampada- which are on the verge of becoming obsolete. The second is to acquire/construct a new multipurpose vessel for technology services and demonstration to serve as a platform for the programs envisaged in the 10thPlan and also as a utility science vessel which will augment the capacity need of the marine living and non - living resources programmes of the Department. The National Institute of Ocean Technology (NIOT) would be the nodal agency to implement the second programme including the operation and maintenance of the vessel.

10.11 

Ocean Commission: In view of the fact that the developments in ocean sector have national, regional and global implications and that the management of diversified programmes involving the Central and State Governments and their agencies is a complex task, an Apex Body viz., Ocean Commission in the lines of Space Commission and Atomic Energy Commission will be set up to look after the ocean related programmes.

Core and Mission Mode Programmes

10.12

The details of the Core Programmes identified by the DOD and the Mission Mode Programmes identified by the Steering Committee are given below.

10.13

The Core Programmes identified by the DOD are: Polar Science and Antarctic Expeditions; Marine Living Resources; Marine Non-Living Resources; Marine Environment and Coastal Zone; Ocean Observations, Science and Information Programme; Ocean Engineering and Technology Development; Marine Research and Capacity Building and Ocean Awareness; Research Vessels; International Cooperation and Programmes; and Ocean Commission. The details of these programmes have already been discussed in the previous pages. The details of the Mission Mode Programmes are given below.

I.  Large Scale Technology Demonstration of Ocean Thermal Energy Conversion (OTEC) Plant

10.14

In tropical oceans within about 250 North South latitudes, a temperature difference of about 20 0 C exists between the surface of the ocean and water at a depth of 1000 meters. The Ocean Thermal Energy Conversion (OTEC) process uses this temperature difference to operate a heat engine, which produces electric power. The OTEC plants of smaller ratings (below 40MW) have already proven the concept, however, commercialisation of such plants are economical only at higher ratings. There is enough evidence to show that at ratings of around 40-50 MW, floating OTEC plants are likely to be competitive with fossil-fuelled ones. The unit cost for a 100 MW OTEC plant in Indian conditions is calculated as Rs. 2.93 / KWh 

10.15 

The mission Mode programme aims at the establishment of 20MW shelf mounted OTEC plant to start with. The NIOT would design power module components, shelf mounted platform and other OTEC components, establish the plant and demonstrate the technology for large scale application. This plant is likely to be established in Andaman & Nicobar Islands and costs about Rs.450 crore. On the basis of the experience on the design and engineering of a 20 MW OTEC plant, studies towards realization of a 100MW plant can be taken up.

II.    Studies on Exploration and Technology Development of Gas Hydrates

10.16

Gas hydrates with their abundant resource potential is turning out to be an ideal source of energy. National Gas Hydrate Programme (NGHP) was already initiated by Ministry of Petroleum and Natural Gas in Indian offshore regions. 

10.17

Indian EEZ is a promising area for occurrence of gas hydrates due to highly favorable geologic conditions and well-developed cadre of geoscientists and engineers. So a comprehensive programme is under formulation to develop S&T in respect of exploration of gas hydrates and to recommend suitable sites for drilling and technology development for ground truth validation. So far, the only country to have produced gas hydrate is Russia and DOD has good links with the Russian Scientists in this regard under the ILTP.

10.18

The programme is planned to be implemented in three phases.  First, multi-channel seismic gravity and magnetic data under Legal Continental Shelf (LCS) programme will be acquired in a grid of about 60 NM from the foot of the continental slope up to a distance of 350 NM. Special processing will be carried out and two most promising areas will be identified to carry out further detailed surveys. Detailed multi-channel seismic surveys will be carried out in an area of 100 X 100 km in the next phase. In the third phase, the work pertains to : collection of in-situ samples (gravity coring, CTD measurements, water sampling); High Resolution Seismic Surveys (HRSS); Swath Bathymetry; and Heat flow measurements. Based on the analysis of samples and interpretation of geophysical and geochemical data, sites for ground truth validation would be finally selected.  Concurrently, technology 

feasibility studies shall be carried out to produce gas hydrate on a Pilot Plant basis. This will be a joint programme between DOD, NGRI, NIO, NIOT & GAIL.  This programme would provide a reasonable estimate of gas hydrates potential. 

III.   Ocean Information Service

10.19

Ocean information services are essentially a service-oriented programme aimed at generation, analysis, modeling, product development and dissemination of ocean data and data products to users. After successful completion of this mission mode project, the services that will be offered by Ocean information services are (i) Potential Fishing Zone (PFZ) Advisory services (ii) Ocean State Forecast (OSF) (iii) Ocean information Bank and Web based services and  (iv) Marine Meteorological and Oceanographic Services (MMOS) to developmental sectors.

10.20

Improvement of PFZ advisory services is envisaged through generation and dissemination of Integrated PFZ advisories using SST and Chlorophyll obtained on the basis of the composite images received from IRS-P4 (OCM) and NOAA (AVHRR) satellites and species-wise and Demersal PFZ advisories, and by setting up of Information Kiosks in maritime states/islands.

10.21

The broad objective of OSF is to provide required impetus to indigenous development of modeling for ocean research and facilitating forecasts of 3-5 days in advance. Though other global centers are providing OSF, the Prediction models are not transparent and the parameters are not useful in accurate predictions. With the successful completion of Marine Satellite Information Service (MARSIS) Phase I & II projects and the Launch of Oceansat-1, OSF in real time will be attempted in Indian Seas including coastal regions.

10.22

The online data sets provided under Ocean Information Service in real-time obtained on the basis of the data generated by Marine Data Centres (MDCs) and met-ocean parameters data will be validated and integrated by NIOT and NIO under the National Data Buoy Programme and Drifting Buoy Programme. These data sets will then be archived at INCOIS as a User-friendly Information Bank. Appropriate mechanisms would be instituted for ensuring data integrity, organizational identity and intellectual property rights. This Information Bank would provide access to large spectra of Users. Also, it would be used by INCOIS for generating Value-added services. 

10.23

The objective of MMOS is to provide reliable and real-time meteorological ocean information to a wide range of users like fishermen, boat operators, Coast Guard, Ports and Harbors etc. The data from various satellites will be assimilated and integrated and delivered to the users through multi-media. A number of organizations like INCOIS, CMLRE, NIOT, IMD, NCMRWF etc. will participate in this Mission Mode project to be completed during the 10th Plan. 

IV. TECHNOLOGY DEVELOPMENT AND DEMONSTRATION OF DRUGS FROM SEA

10.24
            The objective of the programme is to explore the drug sources from ocean and to obtain leads for development of bioactive molecules and drugs for the welfare of mankind. So far, from the exploratory work under this project, excellent leads (13 organisms) having interesting therapeutic potentials were identified. Bioactivity confirmations in repeat collections have been done. Regulatory pharmacology studies of products of interest will follow thereafter. This will be followed up by toxicity evaluation in rodents and primates. If safe, the active products, i.e., antidiabetic, antidiarrhoeal, and antihyperlipidaemic will be taken up for clinical trials and tie-up with pharmaceutical houses during the 10th Plan.

10.25

A systematic exploration of marine organisms along the coast of India is done continuously to deliver new chemical entities with great therapeutic potential for future development of novel drugs of sea origin. The research work will open newer advances in marine biology and chemistry with training of incumbents in ocean biotechnology, chemistry and pharmacology. This programme will be implemented in coordination with CDRI.
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