PART TWO – LECTURE AND NOTE-TAKING

· This part of the exam aims at testing your note-taking ability from a lecture.

· You are going to listen to a lecture about global warming. Take notes on the two following pages as you listen to the lecture. Your notes will not be marked.

· At the end of the lecture, you will be given questions which you have to answer by using the notes you have made. You will have 15 minutes to answer the questions.

· Listen to the lecture and take notes. You do not have to note down everything. Note down the important information, as well as examples. Information is often repeated in the lecture. Therefore, you will have enough opportunity to take notes.

· You will hear the lecture only ONCE.

You may use this page and the following two pages to take your notes.
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PART TWO – LECTURE AND NOTE-TAKING  – GLOBAL WARMING

QUESTIONS

Answer the following questions by using the notes you have made.  You have 15 minutes to complete this part.

1.  What were TWO findings from the Vostok station concerning climate change over the past 400,000 

      years?

  a)  _______________________________________________________________________

       _______________________________________________________________________

  b)  _______________________________________________________________________

       _______________________________________________________________________

2.   According to the Vostok data, what is unusual about the levels of CO2 and methane over the past 

      11,000 years? 

       _______________________________________________________________________

3.    According to the lecturer, what is ONE unusual feature of the climate in northern parts of North 

       America and Europe today?

        _______________________________________________________________________

        _______________________________________________________________________

4.    What are TWO common practices connected with farming that produce methane? 

  a)  _______________________________________________________________________

   b) _______________________________________________________________________

5. Give TWO reasons why rice irrigation probably started in southern Asia 5,000 yeas ago.  

 a)   _______________________________________________________________________

       _______________________________________________________________________

 b)   _______________________________________________________________________

       _______________________________________________________________________

6.   According to the lecture, why might deforestation have led to an increase in CO2 in the atmosphere 

      over the last 8,000 years? 

      _____________________________________________________________________

      _____________________________________________________________________

7.   Give ONE example from the survey of England (the Doomsday Book) that suggests extensive 

      deforestation took place in that country.  

      _____________________________________________________________________

      _____________________________________________________________________

8.   What is ONE way that the Vostok data that global could be interpreted by politicians?    

      _____________________________________________________________________

      _____________________________________________________________________


9.  Is the following statement TRUE or FALSE? Please    circle   the correct answer

     The lecturer believes that after 200 years the earth will cool and produce the next ice age. 

LECTURE & NOTE-TAKING – GLOBAL WARMING – ANSWER KEY
1.  What were TWO findings from the Vostok station concerning climate change over the past 400,000 years?

· Concentrations of the greenhouse gases rose and fell in a regular pattern during virtually all of the past 400,000 years.

· The fluctuation in the levels of greenhouse gases correlates very closely with a similar fluctuation in the earth’s temperature

· When the earth warmed, then the level of CO2 and methane also increased. When the earth cooled the level of these gases declined.
      (NB must have both egs.)

2. According to the Vostok data, what is unusual about the levels of CO2 and methane over the past 

      11,000 years? 

       They rose unexpectedly / They increased at a time when you should have been falling. 

 3.    According to the lecturer, what is ONE unusual feature of the climate in northern parts of North America and 

       Europe today?

· The temperature should be cooler by 3-4 degrees Celsius.

· Small ice caps should have started to form several thousand years ago (in parts of northeastern Canada).

4.    What are TWO common practices connected with farming that produce methane? 

· rice fields that are flooded by irrigation

· the burning of grasslands
· feces from humans and animals
· belching 

5. Give TWO reasons why rice irrigation probably started in southern Asia 5,000 yeas ago.  

· the basic technique of irrigation was discovered around 5,000 ago

· there are many extensive floodplains suitable for growing rice close to large rivers in this part of China

· historical records suggest rice irrigation took place then.
6.   According to the lecture, why might deforestation have led to an increase in CO2 in the atmosphere 

      over the last 8,000 years? 

      (Fallen) trees were burned / left to decompose in the ground and the carbon would have combined with

      oxygen and ended up in the atmosphere as CO2.
7.   Give ONE example from the survey of England (the Doomsday Book) that suggests extensive deforestation 

       took place in that country.  

· 90 percent of the natural forest in lowland, agricultural regions of the England was cleared by 1086 A.D./1,000 ago

· Population growth would probably have led to deforestation.
8.   What is ONE way that the Vostok data that global could be interpreted by politicians?    

· Global warming has been beneficial to the earth

· it made the earth's climate more hospitable 

· the earth an easier place to live in

· more suitable for farming 

9.  Is the following statement TRUE or FALSE? Please    circle   the correct answer

     The lecturer believes that after 200 years the earth will cool and produce the next ice age. 

     FALSE (‘it is impossible to predict’)

LECTURE & NOTE-TAKING – GLOBAL WARMING – TAPESCRIPT
Good morning. In today’s lecture I am going to be talking about the causes global warming. It is a topic of much debate these days because over the past two decades or so most of the world has begun to experience the effects of global warming more immediately, and, what’s more, we are only now beginning to understand what the long term consequences of a sustained increase in the Earth’s temperature may have on the environment and on our quality of life.  

The most common view among environmentalists – and the one you are probably the most familiar with - is that global warming is a relatively new 20th century phenomenon, and that it is caused by industrialization or modern technological innovation….. but in today’s lecture I’d like question both of these assumptions…… In the first part of my lecture, using data from a recent study in the Antartica, I’d like to suggest to you that global warming actually began in fact much earlier than we think - 8,000 years earlier to be precise - and second  - that industrialization was not the initial cause but instead, it was farming that was the early primary factor in global warming….. If this is the case…. it would have a significant impact on both national environmental policy and on the wider political debate that continues unabated. So in the third and final part of the lecture, I’d like to discuss briefly how this new evidence may be used - or even abused - by environmental policy-makers and politicians. 

DATE 

So on this first point. What evidence is there to support the case that the origins of global warming are much earlier than we currently believe them to be?  Well, to answer this we need to look at a fairly recent research project which took place at the Vostok Station, which is a station in the far north of Antarctic Russia.  There, scientists made a hole of around 3 kilometres in the ice sheets. Erm the hole that they made contains trapped bubbles of ancient air that reveal the composition of the atmosphere from the time the ice layers formed around 400,000 up to very recently. This hole - and the gases that are contained within it - have provided extremely valuable evidence in ascertaining the Earth's past climate. In fact, the Vostok ice confirmed two important issues related to our question of climate change. First, that concentrations of the greenhouse gases - most notably CO2 and methane - rose and fell in a regular pattern during virtually all of the past 400,000 years. And second, that this fluctuation in the levels of greenhouse gases correlates very closely with a similar and natural fluctuation in the earth’s temperature – from mild or warmer periods through to its ice ages. In other words, when the earth warmed as part of its natural cycle, then the level of CO2 and methane also increased. When the earth cooled the level of these gases declined. 

However what is particularly interesting about the Vostok data is the recent part of the record - going back only 11,000 years - and concerns the levels of the greenhouse gases - methane and CO2.  At that time, the earth had warmed after the last ice age, bringing summer radiation to a maximum. And the methane concentration typically also peaked during this period.  But after this peak, the earth began to cool again and continued to cool for the next 6,000 years. In the case of the greenhouse gas methane, if the trend of the past 400,000 had continued, the levels of methane would have fallen during the period of minimum heat. But what we notice is that instead the trend reversed direction, the levels actually rose gradually and this continued to the beginning of the industrial era. 

It is a similar story with CO2. During the current warm period, CO2 concentrations reached the expected peak around 11,000 years ago and, just as expected, began a similar decline. But instead of continuing to drop steadily through modern times, the trend in CO2 concentrations reversed direction around 8,000 years ago. And by the start of the industrial era, the concentration had risen to a much higher level than anticipated. 

Consistent with the Vostok data, there is also the more obvious and long term physical evidence to suggest that global warming is no new thing…… Scientists have known since the 1970s that the variations in the earth's orbit have greatly affected the global climate over the past 3 million years and most importantly we know that these orbital rotations are predictable erm in other words because the earth’s rotations are predictable then so are the major climatic changes…… erm based on this assumption then what do we notice about today’s climate? ..well we see that there is an unusual trend  in current temperatures in northern parts of North America and Europe…in fact  the temperature in this region of the world should be cooler by an estimated three to four degrees Celsius. And second, the development of the next ice age - which would be marked by the appearance of small ice caps – should probably have begun several thousand years ago in parts of northeastern Canada. Instead, however, we see that the earth's climate has remained relatively warm and stable in this region.  

So the evidence I have outlined here..I think suggests that concentrations of CO2 started rising about 8,000 years ago, even though natural trends indicate they should have been dropping. And that some 3,000 years later the same thing happened to methane, another heat-trapping gas.  What I’d like to do in the next part of my lecture is to examine what the possible causes of this rise in temperature were during these periods.  

pause………..

FARMING

Over the last 11,000 years the most likely "new factor" that might produce these greenhouse gases is as I said at the beginning of the lecture, not industrialisation or technological innovation - but farming.  The basic timeline of agricultural innovations is well known to scientists. Agriculture originated in the Fertile Crescent region of the eastern Mediterranean around 11,000 years ago, shortly thereafter in northern China, and several thousand years later in the Americas.  It then spread to other regions and increased in sophistication. By 2,000 years ago, every crop food eaten today was being cultivated somewhere in the world. 

So what is the connection exactly between methane and farming? Well, there are two common activities associated with farming that generate methane.  First of all, rice fields that are flooded by irrigation generate the gas for the same reason that natural wetlands do.  Vegetation decomposes in the stagnant standing water and then the gas is released into the atmosphere. Second, it was also common practice for farmers to burn grasslands. They did this in order to attract wildlife and promote the growth of fruits. But at the same time, the grasslands they burnt were responsible for producing substantial quantities of methane. And a third reason is that people and their domesticated animals emit methane with feces – their natural waste - and through belching – that is emission of gas from our mouths - something we sometimes do after eating a heavy meal or drinking gassy drink.  So with the rapid expansion in farming over these thousands of years, these three factors had plenty of time to produce a gradual rise in methane.

However, of all these general factors, it is also possible to identify the one process that seems likely to explain the unexpectedly high levels of methane. This is the probable beginning of rice irrigation in southern Asia 5,000 ago.  I say probable because we cannot be certain that this began at this time, however, there is fairly strong evidence to suggest it is that it did. First of all, farmers in the south eastern parts of China discovered the basic technique of irrigation around 5,000 ago - we know this because they started to flood small low lying areas near rivers. A second reason is geography. There are many extensive floodplains suitable for growing rice which lie within easy reach of several large rivers in this part of China, so it makes sense that these broad flat areas of land could have been flooded soon after the technique was discovered for this purpose. 

Thirdly, historical records also indicate a steady expansion in rice irrigation throughout the interval when methane levels were rising. By 3,000 years ago the technique had spread south into Indochina and west to the Ganges River Valley in India, further increasing methane emissions. This led eventually to farmers beginning to create rice fields on the steep hillsides of Southeast Asia.

So the above factors may go some way to explaining the increased levels methane over this 11,000 years.  In the case of CO2, there may well have been another common practice tied to farming - deforestation – that provides a possible explanation for the increase in this greenhouse gas over this period. Growing crops in naturally forested areas requires cutting trees, and it is known that farmers began to clear forests for this purpose in Europe and China by 8,000 years ago, initially with axes made of stone and later from bronze and then iron. Whether the fallen trees were burned or left to decompose in the ground we don’t know, but it is certain that their carbon would have soon combined with oxygen and ended up in the atmosphere as CO2.

So if deforestation was a factor the question then is how extensive the deforestation was during this period. erm perhaps the most convincing evidence of early and extensive deforestation – in Europe at least - lies in a unique historical document - the Doomsday Book. This was a kind of survey … giving us a profile of England, which was ordered by William the Conqueror….erm in the survey it’s reported that 90 percent of the natural forest in lowland, agricultural regions of the country was cleared by 1086 A.D. - that is around 1,000 years ago. And this fact is supported by another …erm the survey registers 1.5 million people living in England at the time. This is significant because it meant that England had an average density of 10 people per square kilometer….er, and this suggest that considerable forests area must have been destroyed to provide living space and farming land to support the growing population. In other words, the population growth almost certainly would have led to deforestation. 

So it appears then that Europe and southern Asia may have been heavily deforested long before the start of the industrial era, and that the clearance process began throughout the time of the unusual rise in CO2.

pause………

The claim that human contributions have been altering the earth's climate for several thousands of years is provocative and controversial. Some scientists have reacted to this proposal with a mixture of enthusiasm and skepticism that is typical when new ideas are put forward. But in these kinds of hotly contested topics that touch on public policy, scientific results are often used for opposing motives. So in the final part of the lecture I’d like to look  briefly at how the evidence that I have outlined here may be interpreted by policy-makers and politicians… 

First of all, the politicians who do not see global-warming as a problem  – could cite the Vostok data as evidence that human-generated greenhouse gases played a beneficial role for several thousand years. It did this - they could argue - by keeping the earth's climate more hospitable, erm making the earth an easier place to live in and erm more suitable for farming than it would otherwise have been. And therefore there were the long term benefits of a rise in the earth’s temperature. However, those politicians who see global warming as a problem and are calling for a reduction in the emission of greenhouse gases could just as easily use the Vostok data to support their position. If so few humans, they could argue, with relatively basic technologies were able to alter the course of climate so significantly in the past, then we should be extremely concerned about the potential of today’s more advanced technologies to produce much greater greenhouse gases.   

The rapid warming of the past century will probably persist for at least 200 years, until the economically accessible fossil fuels become scarce. Once that happens, the earth's climate should begin to cool gradually as the deep ocean slowly absorbs the excess CO2 from human activities. Whether global climate will cool enough to produce the long-overdue ice age or remain warm enough to avoid that fate is impossible to predict. …

OK that is all we have for time in todays’s lecture…..I’ll see you next week when we’ll be looking in more detail at the effects of CO2   and methane on the earth’s atmosphere.      
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