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Information technology is an important tool for forecasting, simulation and for logistic support. Let us first of all look at it as a tool for forecasting.  We have all seen severe flooding in Europe recently, also there was severe monsoon flooding in India and other parts of Asia. As you probably know there is lot of speculation why this is happening.  It is raining much more in the Himalayas, and it is raining much more in the Alps in Europe. Typically for example in October at a height of about sixteen hundred metres we expect precipitation to fall in the form of snow.  This year it fell in the form of rain up to an altitude of 2100 meters. This also means that probably the total amount of rainfall in the Alps and in the Himalayas in the future years is going to increase. The water for example in the Mediterranean is somewhat warmer than it used to be. This means that more water is evaporating resulting in more precipitation. 

If one looks at forecasts what the world will look like in five years time our fear is that flooding will increase. One usually uses fairly complex mathematical models with hundreds of complicated differential equations to make such predictions.  These models may or not may not really match reality.  But one of the tricks that is powerful is to develop a mathematical model and then try it out on old data. I.e., one develops a model without looking at the data and then looks for example at the satellite pictures of the glaciers in the Himalayas between 1990-95, and what the model predicts what the world will look like in the year 2000 based on this data from 1990-95.  If the model is giving you a good prediction for the year 2000 then of course the chances are that if you apply that model to the data from 1996-2000 it might also estimate fairly accurately what the world is going to look like in the year 2005.  So it is not just using the mathematical model but actually testing the model, based on data collected. 

In meteorology for example there has been quite a shift on how weather is forecast.  Until about ten years ago weather was usually forecast through computations, based on parametric measures.  The technique is completely different now.  What you do is to actually go back to try to find a point in time where the weather parameters were similar around the area where you are trying to make a forecast and then you just look what happened on the next day at that point in time: this is the forecast for the next day.  This is sort of similar to the situation I explained earlier. Of course these simulations do not only apply to say flooding and climate change in the Alps and the Himalayas but to many other global situations that influence all of us but unfortunately have the largest impact on those who do not have the resources to pay insurance for their houses, or to reconstruct their houses in case of destruction.

The other area where information technology has made a spectacular impact and has been successful is in simulation. I would like to pick one particular case that fascinated me a lot, and that is building dams made up of sand bags when there is flooding. Of course this is just fighting the symptoms. The usual technique to protect villages from flooding is to use sand bags, which are traditionally oblong. Now the point is traditionally one would put the sand bags in the river so that the water would actually hit the narrow edge of the sand bags. Simulations show that this is bad because at the corners there are eddies and currents that are powerful. Because of this power the flowing water starts to damage the sand bags. Therefore from this point of view it would be better to place the sand bags longitudinal with the flow of the river. On the other hand that makes the dam less stable. So the real solution and this has been done in some countries and is not widely known, is not to use longitudinal sand bags, but square sand bags. There are many other cases like this, for example building safe storm proof shelters or shelters better withstanding earth quakes. As far as earth quakes are concerned I find the situation particularly poignant because there is lots of research on how to build sky scrapers which will withstand a very violent earth quake but there is no research how to build a wooden hut on the ground level that would withstand earth quakes. So most of the research is done in high tech countries, for high tech applications. For me the most classical example which is almost a joke is the museum De Papa Tongarewa in New Zealand; it is  a completely new building built on the harbor side and it is going to withstand any earth quake up to eight on the Richter scale. This means if New Zealand is going to have a major earth quake at some stage, Wellington will be flattened, no houses will be standing any more, but the museum will still be there. However a tidal wave may still come into the harbor of Wellington potentially destroying the museum. So there are many such simulations that can be done using computer technology. IT technology is also relevant of course for other applications including monitoring and measuring effects of air pollution. 

It is also clear that computers are crucial in helping in logistic problems like bringing supplies of some type to an area. It is this whole logistics of distribution that you all know cannot be handled without computers. There is in fact a lot of interesting development ongoing in this area.

The second part of my talk is about IT as a tool for the dissemination of vital information. The point is that we cannot assume that we can reach all people in the countries we are mostly interested in today, nor is this essential. It is essential that we reach decision makers, decisions makers in the state, in the city, in the district, in the village, wherever. And this would indeed require adequate infrastructure, so that we can from the top down supply valuable information. For example you have heard this morning about a filter which helps filter out the guinea worm. Such a fine meshed filter has also great utility in Egypt and Brazil or even in the Rocky Mountains where there may be parasites in the water. So the development of this filter is of extreme importance and we have to try to disseminate this knowledge world wide. There are many other such cases. We have heard about the soybeans this morning and how you can get much more in the form of protein by planting soybeans. There are many other instances, for example TERI has developed a system where you can burn branches and crop residues for heating, and for cooking, with an efficiency four times higher than ordinary cooking stoves. But there is one other example that I found particularly interesting because it is so unusual. This is a technique developed in Africa using empty soft drink cans. The technique is to use a very cheap glue to glue cans together something like eight in a row making a very light weight brick for building a house. Such a "brick" actually has many advantages: first of all it is virtually free, secondly it is very good for insulation because it has air between the sides, so it keeps the shelters cool. I have actually built a shelter using these bricks myself in about two hours. So it is a child’s work to build the shelter which keeps cool in summer, and makes use of these tins that otherwise would just pollute our environment. 

What I am really saying is that there is much knowledge which exists. The tin cans at the moment are being used to build shelters only in one part of Africa, but this technique could be applied to parts of South America or Asia, where there also exist large slum areas. This means that we need a global network providing this knowledge to all people involved. All people does not mean really all people but just reaching "down" as far as necessary. This I think is an area where IT can play a very powerful role.  

In the next presentation we will discuss the importance of computers in teaching, and training. Nevertheless in my mind this is second in priority to the application of  knowledge dissemination. I am just coming from a very big global conference in San Antonio. What most people felt was that if the United States used the billions of dollars to better train the teachers and have more teachers or give them higher paid jobs, may be that would be better for the students than actually putting computers in every school. I am too much of a computer scientist to agree with this entirely, but it is worth thinking about. In developed countries we have invested so much money and so much energy into installing computers in schools. I wonder how much this has really improved the educational system.  

This brings me to the last part of my talk. I really would like all of you who have some influence in the world to think about this. And to think about actually setting up a modern information portal. A modern information portal does not mean the kind of traditional information system, where nobody puts information in and nobody finds information, and from where it is very difficult to get the information out, but systems that are much more active and cater to a certain profile. Take an example: in some parts of Africa and India there is similarity in climatic conditions, and resource problems etc., and therefore the knowledge delivered must apply to the specific profile. I think I have tried to make it clear that knowledge must be globally available because we are facing the same problems, but the people who put in the information must not be forced to think about the people who will use it. That is what knowledge management is all about. I would also like to mention one of my visions in this context: you have computer systems, where you see a document on the screen and you ask an arbitrary question and the document immediately gives you the correct answer. This is not science fiction because we have implemented such a system that works at a very satisfactory level for a number of large companies. Since the same document is viewed by hundreds and thousand of people, when you put the document up initially you need to have some experts who answer the questions. But we now know that after about thousand users no new questions are being asked. Thus, if the system can only decide if the question is actually one of the earlier questions formulated, then the system can bring up the answer immediately. 

Dr. Pachauri this morning said that we have a forum for technological change for poverty alleviation and he tossed this challenge to find an acronym for it. I propose the acronym ‘tech portal’. What we need is an information portal, and a knowledge portal that actually supplies you with specific knowledge that is of interest to you.

Thank you very much for your attention.
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