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	Ask the Expert Webcast – Weather and Climate Change

Weatherman, Bill Giles OBE, answers question put to him by students from Thistley Hough School in Stoke on Trent.



	Information about the webcast
	The event opened with a short video from DEFRA on the challenge of doing something about climate change.  A transcript of the video is available from the DEFRA website. Bill Giles gave a short introductory talk then answered questions from the students via a video conference.  The event was transmitted as a live webcast.  A recording of the webcast can be viewed from the Wmnet Climate Change portal. 

Bill Giles used video conferencing facilities provided by Warwickshire LEA to communicate with the students, who used the facilities of Longton City Learning Centre, Stoke on Trent.

This event was the first in a series of five Ask the Expert webcasts.  It took place on 25th January 2006.

NB. Some of the questions could not be heard clearly at the Warwick end so there was an occasional mismatch between the questions and answers. 



	Bill Giles
	A very good morning to you. Well I am here to talk about climate change today and driving up in the train I looked out of the window and saw all the frost on the ground, and you might think ‘what is this climate change?  What is this global warming?’ but it really is happening.  The climate of the earth is always changing.  We go from the 11-year sun spot cycles, right up to the 100,000-year cycles where the earth changes its orbit slightly around the sun.  So what have we observed in my lifetime? And why are we so sure that this is not all natural? Well, about every 20,000 years or so, we should go into an ice age, we have gone past 10,000 since the last one, and yet we are warming up!  

We have measured the warmest 8 years globally in the last decade.  The warmest year in fact was 1998, the second warmest, I think you will find, when all the figures come in will be 2005. Now in 2003, where the temperatures in Europe between June, July and August went above 400C for quite long periods, we had an extra 21,000 deaths, and in the same year, in the pre-monsoon in India, where the temperatures went above 490C, there was an extra 1,500 deaths.  

What else have we done?  We have observed in Antarctica, particularly the western side of Antarctica that the warming is taking place at twice the global average, and we have seen large areas of the ice sheet breaking off and the sea level rising.  We have seen a great increase in hurricane activity and intensity.  We have only got to go back last year to the Caribbean where we had some very destructive storms.  And in the UK the seasons have altered. We’ve got little snow, we’ve got warmer, and we’ve got dryer summers.  You have only got to ask your parents or your grandparents what was the weather like in their day, and will tell you it was cold in the winter time, we had snow, and it was hot and sunny in the summer.  

You can’t believe it all, but we are changing. In fact the longest meteorological record which we’ve got, which is the Central England Temperature, goes back to 1659. Nothing happened for about 250 years, it stayed as a mean temperature of about 9.10C, but then we spotted, since 1990 up to 2000 it has gone up one whole degree, and is continuing to rise.  Now why is this, and can we actually forecast the changes?  Well the reason of course is the Greenhouse Effect; the fact that we’ve got Greenhouse gases, mainly carbon gases, methane, water vapour in the atmosphere, and they act as a blanket around the earth, allowing the sun’s rays to come in, heat up the ground, and then the earth radiates back out to space.  But because the earth is a different temperature to the sun, the wavelength is different, and so not all of the earth’s radiation goes back into space; it gets trapped in these greenhouse gases and then it is sent back down to earth again.  And this keeps us snug and warm.  This keeps the whole earth at about 150C, and that keeps us well and truly warm.  If it wasn’t for those natural greenhouse gases, then the average temperature of the earth has been calculated at some 330C lower, at -180C.  And if that were the case, I doubt if we, the human race would be here today.

Now we forecast this using mathematics.  We forecast it looking at the weather over the last century, putting our mathematical models into it, and saying ‘What is the most likely outcome if we continue to pump these gases into the atmosphere in the amounts that we are doing at the moment.  And the mathematics have come up with some very interesting facts.  They have come up to say that if we continue to do this, by the year 2030, the whole earth will have warmed up by about 30C.  Well, what does that mean to us?  You know, 30C is one thing, but what does that mean? And I tell you what it means.  It means that by 2050, the London climate in the summer will very similar to that of Southern France of today, and that by the end of the century, if we continue to do this, the average summer temperature in London will be very similar to that of Athens.  We will be becoming much warmer in the summer time, and most of the rain will be falling in the winter periods.  We will be having much stormier weather, we think, in the winter.  We will be getting 5 metre storm surges and that means a wave, if you like, 5 metres above high tide, all along the east coast, down through the south coast, and there in South East England too is a double whammy because that’s sinking as well, so the chances of flooding will increase tremendously.  And we have also calculated that by 2050, the very hot summers that we get now once every 50 years, twice a century, will become once every 3 years and that at the same time, the very mild wet winters that we get now once every 30 years, will become every other year. 

So that’s how we see the change.  It is not the changing of the climate that we are worried about, it is the rapid changing of the climate that we are in trouble with, I think.  And certainly, by 2080 or thereabouts, and that’s when your children and your grandchildren will be around, there will be 60 more hot days per year.  50% less summer rainfall. 20 times as many warm nights. And 3 times as much heavy winter rains.  And that’s in this country. 

How does that affect the rest of the world?  Well, the last few decades, we have seen a dramatic increase in frequency and severity of natural disasters. And there are several reasons.  Increase in growth of world population is one, and world population wants to go and live in coastal areas.  And the fact that the climate is changing as well.  And if this continues, the problems will be magnified.  We will get an increase in the severity of heat waves, which we have already seen.  It will kill off a lot of people with heat stress in the summertime.  Droughts will increase.  We will have to put up with droughts virtually every year.  We will have bush fires.  Tropical cyclones; that’s the hurricanes; the typhoons, and the cyclones, they will increase.  Tornados too.  We see tornados in this country now, but generally they just take, I don’t know, the roof off a chicken shed - although people in Birmingham might disagree with that!  But we are going to start to see more tornados in this country and severe tornados.  Hail storms increase; floods will increase, in the winter period and storm surges.  In fact we have already seen a huge increase in natural disasters in the last 50 years.  In the period 1950 to 1959, 13 were reported costing US$41-billion.  But from 1990 to 1999, the cost went up to US$439-billion!  And the trend is set to increase.

By increasing carbon around the world, the rest of the world, including the UK, will suffer.  It has been calculated that by 2050, because of sea level rise, then salt water could well get into the Nile delta, and in Egypt alone, 14 million people – at least 14 million – will be displaced from around the Nile delta, and that by that time, world wide, there will be at least 150 million economic refugees.  So people will be moving. Deserts will be moving north.  I put forward the theory 10 years or so ago, that because of increased warming, particularly at the Equator, then the Sahara Desert could well be moving northwards and finally plump itself down in the Mediterranean, where a great number of people live.  

Now, some people say, if you want to get cooler in North West Europe particularly, is we cut off the Gulf Stream.  Well, that’s as may be, and you will be hearing a talk about that in time to come.  But what I would say is, that the chances of the climate we have at the moment staying through this coming century, is nil.  And that the chances in this century of North West Europe becoming colder, would be about 10%, and the chances of us warming up in the way that we suggest, 90%.  This is, if we do nothing about it.  

So what can we do about it?  Well the main thing is to be aware of what is happening.  You need to get schools involved in the energy saving projects.  Get them involved in the WMnet Climate Change Pledge, where you look at the ideas of what you can do in schools and then you take it to heart.  You need to involve politicians, particularly I think, local ones.  You need to push for renewables:  wind power, wave power, solar power, ground heat source, and dare I say, nuclear power.  This is something that we have to push very quickly.

Now I have got a couple of questions already in. I have got one in fact from Pershore High School, which says “The changes in the behaviour of the Gulf Stream may weaken its effect and result in reduction of temperatures in the UK and North West Europe, if this is true.  Is this true in fact?”
Well, what I would suggest is, that this question be put to Professor Bryden; he specializes in the oceans, and he will present his picture on 1st March.  I think this is certainly closer to his expertise, than to mine.

Well, what I say is, you people, you are the vanguard to make this happen.  You and your generation are the key to making us all rethink the way that we live, so that our successors inherit this beautiful green and pleasant land we love so much, and not a parched, scorched, brown and largely uninhabitable planet.  I wish you luck, because it’s a big task.


Would you please submit your questions.

	Q1
	“ Can you tell us a little about your work and the BBC Weather Services?”

	A
	I take it that was the question on the Weather Centre?  What it’s like at the Weather Centre?  Well, to get to the Weather Centre, you have to be a Weather Forecaster, which means you need a maths degree, join the Met Office, then, if you are keen on broadcasting, apply with the BBC to go to the BBC Weather Centre, where, if you are selected, you will be trained in using the computers, and in presentation skills, and then you go on air!  And I will let you into a secret.  If you do that, you get a lot more money!  But you need to be a weather forecaster in the first instance if you want to come onto the BBC.

	Q2
	“What are the reasons of global warming? “

	A
	The reasons of global warming are very simply that we are putting more Greenhouse Gases up into the atmosphere, and if you put Carbon Dioxide up into the atmosphere you know, by burning fossil fuels, or whatever, chopping trees down, it could stay up there for 100 years.  So even if we stop putting any gases up now, we will still warm up in the next 100 years, albeit it slower and slower. So the reason really is that we are putting all this gasses which act as a blanket around the earth.  They are very good in small numbers, they keep us nice and snug and warm, but we are putting more and more up there, and consequently, we are heating the planet up.

	Q3
	“What in your opinion is the evidence for global warming?”

	A
	The evidence of global warming is twofold.  It is firstly the business of observing, having a look and seeing, and as I mentioned in the talk, we observed globally the warmest 8 years in the last 10.  So we’ve seen a warming and we have measured the warming.  Now, the discussion then hinges around ‘is it natural?’ because we do have cycles, up and down, as I have mentioned before.  Or is it something that we humans are actually doing to our atmosphere?   And whereas I don’t think it is all what we are doing, there will be some natural variability in it certainly, and we are looking at the fact that we are putting a lot of these gases up there, which we think is warming up.  And our mathematics help us with this because the way that we have done the forecasting for this coming century, is not what’s happened in the last 10 years or so, but what happened back at the beginning of the last century, and if you say ‘this was what the weather was like back at 1900, worldwide, then you put your mathematical models into that, and they will come up with answers which you can check over the last 100 years.  And this is what we’ve done, and you can stop it in 1925 and say ‘is the weather in 1925 globally what we would have expected starting with 1900 or 1880 using our mathematics?’ And yes, it’s pretty close to it.   So although the models are being refined all the time, by looking at it that way, we’ve got a pretty good assessment that our models are more or less correct, and giving us the correct answers.

	Q4
	“Is there a connection between global warming and climate change?”

	A
	Oh yes! It’s one and the same thing really.  There are an awful lot of scientists that don’t like talking about ‘global warming’, they would much prefer to talk and say ‘climate change’.  Global warming infers it’s just the temperature we are looking at.  Climate means just about everything else.  And in many respects it would be better to call it climate change.  Just take this country for instance, where it is not just the temperatures that we see or we are forecasting to rise overall, but we are forecasting a dramatic change in the rainfall as well.  Not necessarily the rainfall amounts.  I don’t think there will be a great deal of change in England on that.  In fact, in Scotland there may be even more rain at the end of the century than there is at the moment.  But where we see it is the distribution of rain changing completely.  So that at the moment, although we get a little bit more in the winter time, our rainfall is averaged out through the year.  In fact, one of the wettest months is August.  But the way we see it changing is much more into a Mediterranean type of climate whereby you get less rainfall in the summer time, and more and more of the rainfall will be falling in the shorter, much milder winter months.  So, it is climate change rather than global warming that we should be talking about, although the newspapers etc. and the media in general like the motif term ‘global warming’.  It adds something rather than just climate change, but it is climate change.  The whole of our balance will change rather than just temperatures.

	Q5
	Would desert type climates increase?

	A
	Yes and no.  And that’s a good meteorological answer.  Yes, they will increase in size, I think in the respect that we will be coming, if you like, almost into a desert summer climate in North West Europe.  In northern parts of Europe, we [will] get less and less rainfall.  For instance, by the end of the century, it’s forecast that although London will have a temperature of 270C on an average, they will only have half the amount of rainfall. So, in that respect it will become more [desert-like].  We will see more and more drought. Deserts themselves, I think, rather than expanding could well change their positions. For instance, there is an argument, as the Sahara Desert moves northwards to the Mediterranean, there is a possibility, (and we work on possibilities and probabilities all the time), there is a possibility that the southern part of the Sahara Desert could become, as it was many generations ago, much more fertile with some rainfall.  So you will find that there is that possibility.  But I don’t think the deserts will necessarily expand, they will change position.

	Q6
	“Will we experience more extremes of climate – like flooding, gales, heatwaves?”

	A
	Yes.  That is the one thing that we are positive about that we will change.  Certainly in this country, the climate in this country, the climate will be much more extreme. We will be going into a period, certainly in the second half of this century if we do nothing about it, when we will find the drought coming pretty frequently; high temperatures and droughts in the summer time, and much more of the frequent stormy weather in the winter period.  So even in this country, where we have a very temperate climate, we get very few extremes of weather at all, we will be coming, even in this country, into much more extremes of weather, and certainly we are likely to find tornados increasing.  In fact, in this country, we get more tornados per square mile, or square kilometre, than they do in the States.  They are not as dangerous obviously, as they are in certain parts of the United States, but we will find that that type of weather phenomena will increase in numbers, and we think, our forecasts are telling us, will increase in intensity as well, so, certainly yes, much more extremes of weather.

	Q7
	“How do the weather forecasts help local areas?”

	A
	Well, if you are looking at the day to day forecasts, when I was in charge of the BBC Weather Centre presenters, I also looked after all the regional ones as well. And from my point of view, the regional forecasts are probably more important than the national! I can say that now that I have retired. Before that of course I thought the national were extremely important. But looking at your local weather forecasts are very very important really to get the detail. The big problem with the national forecast is you can only get a general idea of what the weather forecast is likely to be.  It is done in a different way now to when I was there, they are looking at models which may not necessarily be accurate to the extent that they are trying to push them, so looking at your local weather, with people that have been there for a long time, that know the local differences, is ideal.  That’s the way to look at your weather forecast.  You go right down into your local radio as well as the local television.  That’s where you’ll get the details that you need.  And that’s in time where you’ll see the changes coming as we change our climate.  They will tell you what’s happening in your local area.

	Q8
	“As a weather forecaster, what are some of the most exciting/memorable moments ?”

	A
	Retirement.  That was a memorable moment. No, to be serious about it, I suppose the first broadcast that you’ve ever done is memorable.  Frightening.  Absolutely frightening!  I remember going on and being told that you have a minimum time.  You see the problem on the weather forecast, [is that] you never know what time you’ve got.  You could suddenly have 3 minutes, and you could be cut back to 30 seconds!  And you only know by somebody talking in your ear and telling you, and I said before I went on before my first broadcast ‘how often do you get cut to 30 seconds?’ and they said ‘about once every 6 months’.  And the 6 months were up.  Mine was cut to 30 seconds.  And the main thing is not to over run, because 8 seconds before you finish the weather forecast they run the VT or the film for the next programme.  I finished on time and I came off and I was very proud of myself, until the person I was with turned around and said ‘well that was wonderful, next time I get cut to 30 seconds, I should know what to do, and that’s not to mention England and Wales at all!’  I only gave the weather forecast for Scotland and Northern Ireland, and forgot England and Wales!  So that’s memorable.  The other memorable things.  We used to have symbols that we put on which used to fall off.  They were magnetic symbols and they used to lose their magnetism.  And coming into the present day, with the computergraphics, things can stick, and you press a button to move the graphics on, and nothing happens.  And they don’t let the camera go off you, you sit there, or stand thre for 2 ½ minutes with one map, with one temperature on it.  And that’s frightening.  That’s a very good laxative I can tell you.

	Q9
	“What sort of roles do people have, in gathering and then presenting the weather forecast?”

	
	What sort of stuff do we have to gather the weather – to get the weather in, to get the observations in?  Well, it’s one of the things that actually work [via] the Meteorological Office.  We talk to each meteorological office around the world, 178 other countries, and we talk in a single language, which is mathematics.  So, at least every hour of every day, people from all countries around the world, go out, look at the weather and observe it.  And they put that into a mathematical code and send it back into our headquarters, which at the moment is at Exeter.  Those are fed into the big mainframe computers, they then say, ‘This is what the world is like’.  Not just on the ground but we have balloons floating around the southern oceans, we have aircraft that send information back, satelites that push information down to us.  That all goes into the mainframe.  That’s what the weather is like at this particular time.  And then by solving some very simple equations (and they are simple - any of you taking A level maths would readily understand the equations, they are not that difficult), they say, ‘right, that’s what the weather is like in 7 ½ minutes time, and 15 minutes time’ and so on and so forth until you get up to 10 days ahead.  So the gathering of the information in the first place is all important in any forecast.  If you want to forecast stocks and shares, if you want to forecast anything, it is much better to know 2 things.  What it is like at the moment, and what the trend has been up to then.  So the Meteorological Office is a world-wide body, and a world-wide body, [which is] part of the United Nations which actually talk to one another.

	Q10
	“In your opinion is climate change a ‘natural’ phenomena - - or is it ‘man made’?” 

	A
	The changes I think, in my opinion, are twofold.  I think there are natural changes taking place, and this will always be the case.  We get these cycles continually going through meteorology and climatology.  But, I think, what is also happening is that we’ve got to a critical mass with our greenhouse gases in the atmosphere, and they are now starting to interfere with the natural climate change, and so, I think it’s twofold.  I think had it not been for us putting greenhouse gases into the atmosphere, we would be getting colder.  Our climate would be moving down towards the more normal state in fact, which is a cold earth rather than a warm earth.  But because of the things that we are actually doing and unlocking and putting into the atmosphere, we are disturbing that [pattern], and we are actually warming up.
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