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Thank you very much, good afternoon to everybody.  I am very grateful to Patricio to invite me to talk to you about the work which has been done in India.  The single most reason to observe the ocean is life originated in the ocean, and this knowledge we had five thousands years back in which they say that the Gods created some kind of in the eddies and brought the life to the surface.  And besides this, the most important way is we are dependent on ocean for climate and many other things, and, in future, we are going to depend more and more on the ocean.

The services which we think which is very important, which have either societal, economical, environmental benefits are many.  I have just listed some of the few, especially related to weather, which is specific, advisories to various economic sectors, like agriculture, aviation, shipping.  The monsoon in our place is one of the most critical.  Over 20% of GDP depends on how the monsoon is likely to behave, and the most of the observation come from the ocean.  Climate change, of course, is one of the very important challenge which we are going to face in this century—many disasters, cyclones, earthquakes, tsunamis, sea level rise, fishery, coastal and marine ecosystems, and the mineral resources.

We have a fairly good network of observations of coasts thanks to many global cooperations related to the moorings, current meters, Argo floats, and we have our own contribution to that global effect in this.  We have very specific observations, which we are making specifically along to the coast, especially related to the ocean color.  We have a time series measurements along the fix, transects at eight places, we have about 76 locations where we continuously measure the water quality.  This has been going on for the last 15 years or so.  Plus, certain measurements related to waves and one very specific observatory which we have recently set up in Bay of Bengal to understand many issues related to circulation and the heat budget.  We have been using a very large number of satellites, of course Indian, and I am very happy to announce that Oceansat-II will be launched on 23rd September, which is the ocean observation time, and the first image is likely to come either on 24th or 25th of September, which has both ocean color and scatterometer.  We also have planned two more satellites, Megha-Tropiques and SARAL (in joint collaboration with France) and, of course, the RISAT the SAR. 

So, the variety of the information which is coming from the satellites and in situ observations have been organized in a database to provide the information to the services.  And one of the most important aspects of this database is that it is interoperable, it has a very easy access, it is reliable and very efficient, and we all use the OGC standards.  And this database has been used to serve by many – actually in India now it is serving something like about 4 lakh [400,000] people on the different sectors.  One of the important aspects of the Indian Ocean in the climate, of course you are quite familiar with it, and this is one very important reason for us to continuously study and observe the ocean, especially to understand the monsoon variability, intra-seasonal oscillations, also the cyclones and whatever the warming has taken place since last 1970.  This is the observations which very global participation, and this is the value quite a bit.  And especially, I would like to acknowledge the work which we are doing along with the NOAA in this area.  The cyclone, of course, is another important service which we provide, but there is one very important aspect which we are unable to do is on the prediction of the track and landfall point.  That improvement is very much necessary.  Because our coast has a very large population, an evacuation involves a lot of time and energy.  So this is one area which we would be very happy to collaborate and find how we can improve.  We would like to bring it to something around 30 to 40 kilometers, and then it would be very much useful to us. 

The other important problem, which we are unable to resolve, is related to associated rainfall.  Because the inundation which takes place because of the surge and the inundation which takes place because of the heavy rainfall which is generally associated, which is very difficult to model and which leads to larger area gets inundated than actually predicted by the research.  So this is one area in which we have to do many more things.  The other, of course, after 2004 when the tsunami started, and I must admit we were not prepared for it, but in next 3 years we have built a state-of-art Tsunami Warning System.  And, we have now the simulated data sets for the entire Indian Ocean, which can give predictions within minutes at 1800 coastal forecast points. And this is working very well.  Last month, we had 7.5 earthquakes in Andaman Sea, and our models showed that there won’t be any tsunami as far as India is concerned, and there was no tsunami generated.  So, this has been a quite useful service which we have been providing.  There is another aspect that many say that this tsunami may come after 50, 60 years, and it may not be useful to invest so much money in it.  But, it’s equally important when the earthquake takes place that tsunami is not going to come because the fear which the coastal community has for the tsunami.  So, this is the one very important aspect which for the coastal communities along India and many other coasts in the Indian Ocean, we may also have to tell when a tsunami is not going to come.

The sea level rise, of course, has been discussed by many of the previous speakers.  And what we have observed now, in the last forty years, is that the increased, almost double the rate of sea level rise, and this is something that is worrying us.  And, we have been seeing a large-scale erosion along the coasts, especially all along the islands, and this we are unable to explain very clearly, why this kind of sea erosion has taken place.  

Of course, we have been providing the services for the marine operations.  This is continuously given for every six hours for the next five days, and it has proved to be extremely useful to the fishing as well as the shipping community of the country.  We would be giving forecasts for the ocean currents from the next year January.  This is the currents which we are trying to build from the Argo, altimeter and scatterometer jointly, so we get the total current picture.  The fishery has been one of the very important service which we have been providing to the country for the last 20 years, and essentially this is given in the local languages, and the idea is to do the very efficient fishing.  The reason is that 70% of that time is spent in searching the probable grounds, and they use a lot of fuel.  This reduces their necessity for fuel and that much carbon dioxide they are putting less in the atmosphere, and we are able to direct them to the productive areas.  Because many arguments that this would lead to overfishing, but it doesn’t lead to overfishing because each ship has its own capacity to carry the load.  They cannot fish more than what they can carry, and, in the last 20 years, our production has not increased, but it has become more efficient.  Today, 37,000 fishermen are very actively using this service.  

We have also seen some of the changes shift in the community because of the sea level rise in the mangroves because the more salt tolerant varieties of mangroves are coming up instead of the more freshwater loving.  This is in Sundarbans—it came from the Sundari tree—which is freshwater loving mangroves, which is being replaced by now everything here that clearly shows the rising sea level.  Resilience capacity of a coral reef is tremendous, and then what we saw during tsunami a large part of coral reefs were either destroyed or covered by the debris.  But the important thing is, within 11 months, they started coming back, and today all the lost, the debris covered coral reefs have come back to life, only those which were completely eroded have been lost.

This is the chlorophyll images, which we are providing under chloroGIN project for the daily on a real-time basis, as well as weekly and monthly products, which could be used for many purposes, including climate change.  All the sea hazards, essentially cyclones or sea level rise or the tsunami or extreme waves, actually inundates the coastal areas, and we have now developed a model which takes all the four major hazards and prepared the maps at a very high resolution, which could be used for the evacuation whenever such things occurs.  So, the numbers which you see are the survey numbers for which all the details, actually including household details, are incorporated into a database, and the local administrator uses this map whenever such emergency arises.

This is the new programme, which we are going to take up now, which will start from the new on the biogeochemistry, the importance will be stressed, by distinguished speakers at the end.  We will have four stations, two coastal and two open-ocean, to monitor various biogeochemical variables and also the tracers.  This we would be doing along with the many other countries—India, Japan, Netherlands, China, U.S.—and the funds for our part of this have already been allocated, and we will start the work from the next year. 

Essentially, the idea is that all observations which we made serve the individuals. In some cases, it’s societal, it could be nationwide or global.  And, the observations since it has been global, we need to also observe them in a unified manner, in an interoperable manner so that the observation could be used right from the process level to the local-specific solutions.

Thank you very much.












