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I have worked at the Met Office, now at Exeter, for 30 years, gaining some 
expertise in climatology. I would not claim to be a climate change expert, and 
so I have prevailed on some of my colleagues to provide a certain amount 
of material that will be presented this afternoon, so I would like to give my 
acknowledgements to them and thank them for what they have provided. 
Other material is of my own making.

Global warming and climate change is the subject matter of this presentation. 
It is possible to have climate change without global warming but it is not 
possible to have global warming without climate change; so if the planet is 
getting hotter, then the climate will indeed change in some way or another. We 
will hopefully explore some of the issues, facts and figures as we go through 
the presentation this afternoon.

Climate or Weather?

First of all I want to get a marker down on the definition of and differences 
between weather and climate – they are not the same thing. Climate is 
what you expect: so if you are going on holiday somewhere and you want to 
know what the weather is likely to be at this place, you look at the climate 
information. You see how wet it is, how warm it is, how sunny it is on average 
or in extreme years.  And  so you compile an impression of what weather you 
are likely to get when you go to this location, because it is weather that you 
actually get when you go there, which could be quite different, on any one 
day or week, from the climate information that you have looked up. Take this 
June in the UK for instance: the climate information would indicate much less 
likelihood of rain than we have actually received. The climate information tells 
you about the long term; the weather is what you actually get. It is climate that 
we are going to concentrate on today, as opposed to weather. Climate looks 
back over months, years, decades and centuries, whilst weather is all about 
what is happening now or forecast to happen over the next few days.
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Measuring Change

All good science is based on observation and when we are looking to see what 
may be happening to the climate it is absolutely vital that we make and analyse 
observations, and because we are considering global warming, observations 
are needed from around the world. 

Figure 1 is a map of the globe with lots of dots on it, each dot being a climate 
observing site. In all there are over a thousand locations where the climate is 
measured in a consistent way and has been for quite a long time, but nothing 
like the length of time that one needs in order to establish convincingly whether 
the climate is changing or not. 

Here in the UK we have been measuring temperature in a scientific manner, 
but not a consistent manner, since 1658. In many countries around the world 
the length of temperature record is much, much shorter. One of the first things 
to remember is that we have not been measuring the climate consistently for 
hundreds of years. We have barely been measuring the weather and climate 
consistently for a few tens of years around the globe. What is more, even 
when we are measuring consistently at all stations, the network of stations 

Figure 1: The global climate observing stations
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is constantly changing. Stations open and close, and so we have to live with 
a changing network of stations and many scientists work very hard to retain 
a consistency of record within this observing network that is constantly 
changing. The other thing to notice here is that although some of the points 
on the map appear to be out in the oceans they are actually all on land, and 
so within this network there is no information on how sea temperatures have 
changed and are changing. However, in compiling information on how the 
climate is changing, increasingly sea temperature information is being taken 
into account, which again has been measured in very inconsistent ways over 
the years but for nothing like the length of time that observations on land 
have been made. So we have this changing network to work with that hasn’t 
consistently measured temperature through time.

Global Warming

It is from the observations made by this network that graphs such as that in 
Figure 2 have been compiled. I expect some of you will have seen this graph 
or something like it. It gives as good a picture as scientists can compile of how 
global annual average temperature (not just the UK) has altered in the last 150 
years. Each individual bar is the individual annual average temperature and the 
blue line is an average value over 10 years. This uses the late 1800s as a base 
line. You can see that prior to 1900 temperatures were fairly constant with the 
annual average temperature sometimes above and sometimes below the 1900 
level. 

Figure 2: Average annual global temperature change (bars) 
and ten year average (line)
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One can see that over the globe there has been a distinct rising temperature 
trend since about 1910, and especially over the last 40 or 50 years, which has 
levelled out in the last four or five  years. I wonder what scientists around the 
middle 1940s would have been thinking about future trends? They did not 
know a decline was coming, so they could easily have conjectured that, having 
increased for the last 30 years, the rise would carry on, but it didn’t. We are 
now in a similar situation, where we have had a consistent rise for quite a long 
time that has now levelled off. We will come back to this graph again later.

Ranking Years by Temperature

Another way of looking at the information in Figure 2 is to rank the years in 
order of warmness, as shown in Figure 3. For each year the black line is the 
best estimate and the coloured bar for each year is a measure of uncertainty 
in the figures. The smaller graph in the top right hand corner is for all of the 
last 160 years. The main graph shows just the last 50 years, and you can see 
quite clearly that all but one of the warmest years that have been experienced 
around the globe has been in the 2000s. 1998 sits there at top of the league. 
This graph shows quite clearly that all the warmest years have occurred in the 
last 20, quite convincing evidence for global warming. It can be seen that the 
years of the early 1990s do not seem to be in quite the right place, they are too 
cold. I will tell you why that is later on. 

Figure 3: the last 160 years ranked by their warmness,  
colour coded by decade



5

Variations in Global Warming

Figure 4 shows very clearly that global warming is not constant around the 
globe. The red shades show parts of the globe that, in the last 10 years, have 
got warmer compared to 1961-90 average and the blue shades show where 
it has got colder. You can see that not everywhere is warming up. A whole 
swathe of the southern oceans is cooling down. There are other cold spots in 
Bolivia, Florida, and the British Columbia — Washington state area. A notable 
feature, and broadly explicable, is that the northern polar area has warmed up 
the most in the last 10 years. The white blocks are where there is insufficient 
data to determine exactly what temperature changes have happened.

Figure 5 shows similar information to Figure 4, but just for last year, 2011. It 
shows broadly the same features as Figure 4, but it has much more variation, 
as would be expected for one individual year. You can see the northern parts of 
Australia had a very cool year and also cool conditions in the Northern Pacific, 
but again there is general warming around the northern polar regions. We do 
not have enough data around the south pole to get a clear signal as to what is 
going on and you can see that, contrary to what we might think, even the UK 
had a warmer year than the 1961-90 average. We will come back to that again 
shortly.

Figure 4: Global temperature changes since 2000
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Other Indications of a Warming Planet

Figure 6 provides some other indicators of a warming planet. You can see that 
some data sets extend back to the late 19th Century, others are really quite 
short. The different lines on the same graph show information compiled by 
different organisations. There is uncertainty, there is variability, but you can see 
there is also quite a lot of consistency in the way the information is telling the 
same warming story. 

Tropospheric temperature is the overall temperature throughout the 
atmosphere up to about five miles altitude, not just the temperatures 1.2m 
above ground level used in Figures 2 to 5.

The differences between the specific and latent heat capacities of sea and 
land mean that the sea temperature responds more slowly than the land 
temperature to changes in heat input. The change in sea temperatures has 
therefore been much less marked but nonetheless significant. Sea level has 
risen by around 10cm in the last 50 years due to thermal expansion and 
melting ice. Specific humidity is a measure of how much water the atmosphere 
is holding; as it gets warmer it can hold more water and so the humidity of the 
atmosphere has also increased.

Figure 5: Global temperature anomaly for 2011 compare with the 1961-90 average
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Figure 6: Data supporting global temperature rise



8

There are a few more graphs in Figure 7, this time looking at things that are 
reducing, such as Arctic sea ice falling away quite strongly in the last 50 years. 
Glaciers are receding, and have been doing so very quickly since 1990. The 
amount of the northern hemisphere covered by snow in the middle of the 
winter has also decreased somewhat but not as markedly as other indicators. 
Together, these features are quite strong indicators that we are, at the moment, 
living on a planet that is warming up.

Just to come back to the polar sea ice – the smallest area of Arctic sea ice that 
has been recorded was in 2007. It has recovered somewhat in the last four years, 
but 2012 has the hallmarks of being a year approaching the 2007 record. Also, 
many pictures can be found which compare the extent of glaciers a few tens of 
years ago with their extent now. Some glaciers have virtually disappeared.

Figure 7: Reductions that support global warming
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Something that I would not claim to be an expert in is phenology. This is the 
science of what the plants and animals are telling us as they pass through the 
seasons. The experts in this are the Centre for Ecology and the Woodland Trust 
who have long databases of flowering, budding, fruit appearing, leaf fall in the 
autumn and so on. All of these natural phenomena indicate when the seasons 
are changing. Information on spring flowering extends back to 1753 in the UK 
and this information says that on average plants have flowered two to twelve 
days earlier over the last 25 years compared with any other consecutive 25 
year period throughout the period. Again, indicators of a warming planet that 
we can’t gainsay. Something is going on.

Then there are examples of extreme weather experienced in the last few 
years. We have hurricane ‘Katrina’ which devastated New Orleans back in 
2005, Australian wildfires worse than they had experienced in living memory 
in February 2009. Moscow had its biggest heat wave ever in 2010. The Pakistan 
floods of 2010 caused terrific devastation over a very wide area and then the 
floods in Queensland, Australia just over a year ago. These are just a few 
examples of very extreme weather that has been experienced in the recent 
past.

Climate Variability or Climate Change?

The question that we have to consider is: are we looking at natural variability or 
are we really looking at climate change here? Clearly, many observations show 
that the planet has got warmer.  So what is the difference between climate 
variability and climate change? Climate change is irreversible unless the cause 
halts or is overtaken by a fresh opposite effect starting to act. So climate 
change, as long as the cause remains, will continue and, looking at Figure 2, we 
see that is what is happening at the moment. Natural variability is caused by 
cycles, from a matter of days to hundreds of years, that can interact in different 
ways to perhaps give an impression of climate change, but ultimately they are 
reversible. What is currently a warming trend in a cycle will eventually become 
a cooling trend.

Let’s have a look at some drivers of natural variability to see whether they are 
supporting what we see unfolding in the earth’s temperature.  
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The sun goes through cycles; the output of the sun, since we have been 
accurately measuring it using satellites from the early 1970s, varies by about 
0.1% during its 11 year cycle. We are currently approaching a solar peak, as 
indicated by increased sunspot activity. The satellite instruments tell us that 
the sun’s heat output increases at the peak of a cycle. Looking at the various 
cycles, going back as far as can be done in history, there is an indication that 
these cycles alter the earth’s temperature by about 0.15oC, which does not 
explain much of the warming that we have seen in the last 100 years. But there 
may be other cycles relating to the sun that we are not really understanding, 
we have not had the instruments in place long enough to measure a cause for 
the remaining 0.75oC of warming that has taken place.

We know the sun had a very quiet period between about 1615 and 1715, 
probably contributing to, if not causing, a little ice age when temperatures 
were depressed by around 1.0oC allowing ‘frost fayres’ on the River Thames at 
very regular intervals. It was also partly due to the fact that London Bridge had 
many arches in those days, so the ice could form around them very easily; but 
nevertheless such records that exist from around this time indicate that it was 
abnormally cold. Many paintings of frozen canals in Holland also point to a very 
cold period at this time, and the indications are that the sun was the cause. 

Other causes of cooling are volcanoes. Of course volcanoes erupt at very 
irregular intervals but the gases and the aerosol that come out of volcanoes 
can cause a cycle of cooling for a period of quite a few years. Aerosol are small 
particles that either absorb sunlight or reflect it back into space; so small 
that they don’t gravitate out to the surface, but remain suspended in the 
atmosphere for many years. This brings us back to those ‘out of place’ years 
in the 1990s in Figure 3. Mount Pinatubo had a major eruption in 1991, the 
biggest eruption that has occurred in the last 100 years, and this made 1992 
an abnormally cold year. It is a rather extreme case of what is called ‘global 
dimming’, where the aerosol in the atmosphere acts as a barrier to the sunlight 
getting to the surface. So in the early 90s we were walking round in a slightly 
darkened earth, although we did not notice it. We now have an explanation 
as to why 1991 to 1996 were cooler than would be expected compared with 
surrounding years. 

Finally, in terms of natural variability, the earth’s orbit changes, but on very 
long time scales; it is a very slow process, only noticed over centuries, and so 
does not really explain at all what we have been experiencing in the last 50 
years.
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So where is the trend of the graph in Figure 2 heading? If we are a believer 
(for want a better word) in natural variability, then there will be a downturn 
sooner or later, because what we are now experiencing is just a coincidence of 
different cycles. Some of these cycles we might understand and some we most 
certainly do not, because the natural variability that the scientific community 
is aware of does not add up to give the size of temperature impact we are 
now seeing. That does not mean to say that there are not natural causes of 
variability which we do not understand that will sooner or later bring about 
a downturn in temperature. The alternative is that we are witnessing climate 
change, caused by something, and until that ‘something’ stops acting, then the 
curve, albeit with blips in it, will continue upwards in the future. 

Carbon Dioxide in the Atmosphere

So what has been altering on the same time scales as we have seen the 
temperature changes with which we can create a good scientific association? 
The answer is — carbon dioxide. Carbon dioxide has been increasing year-
on-year since the industrial revolution. Figure 8 is a graph of measurements 
taken in Hawaii, as far away from the industrial world as possible. The saw-
tooth appearance is due to the effect of plants absorbing more carbon dioxide 
in the summer in the northern hemisphere than they do in winter. Levels go 
up in the northern hemisphere winter when the plant life, for the most part, 
is dormant and not absorbing carbon dioxide from the atmosphere. Carbon 
dioxide concentrations have been going up now for the same period of time as 
we have been experiencing the warming in the atmosphere.

Figure 8: Atmospheric carbon dioxide 
concentrations in Hawaii
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So why should the concentrations of carbon dioxide concern us? Well, carbon 
dioxide is a ‘greenhouse gas’; that is it lets solar (short wave) radiation pass 
through to heat the earth’s surface, but absorbs and re-emits back to earth half 
the (long wave) radiation that it intercepts coming from the earth’s surface. 
The more carbon dioxide there is, the more radiation gets intercepted and 
the more gets re-emitted back to the earth. This is very well understood and 
experimentally verified physics.

So why have carbon dioxide concentrations been increasing? The case for 
man-made causes is very strong. Industrial emissions have gone up immensely, 
in spite of the fact that countries like the UK have clean air acts and so on. 
Globally, outputs from growing economies, currently Brazil, India and China, 
more than negate any small improvements that have been made by countries 
like the UK. Gas, coal and oil power stations all pump large amounts of carbon 
dioxide into the atmosphere, hence the concern that we have here in the UK 
about them, whilst transport constantly adds its contribution. Basically, the 
combustion of any hydrocarbons has a by-product of carbon dioxide. To add 
to the problem, we have been cutting down the rain forests in a way that has 
been unsustainable, and so the proportion of the earth covered by the rain 
forest now is substantially less than it was 50 years ago. Rainforests are the 
major natural absorber of carbon dioxide from the atmosphere, converting it 
into the growth of the trees. And so, if there is less rainforest, there is the loss 
of one of the major sinks of carbon dioxide. 

Other Greenhouse Gases

Carbon dioxide, actually is only quite a weak greenhouse gas but there is a lot 
of it around and it is resident in the atmosphere for about 100 years; so the 
carbon dioxide that we are putting into the atmosphere today is going to be 
there for 100 years, if not absorbed by vegetation or the oceans. Hence some 
of the concerns that we hear expressed about the legacy we are leaving for our 
grandchildren.

What other greenhouse gases absorb the sun’s rays as they come into the 
atmosphere? Methane is a very strong greenhouse gas but its residence time 
is only about 10 years, as it will be broken down into other chemicals. An 
interesting aside regarding methane relates to the melting of the permafrost 
in Siberia which is now releasing a large amount of methane. This is happening 
because it is being broken down and decaying quite quickly as the ice melts. 
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Normally it would have broken down and degraded producing its methane 
centuries ago. It is similar to taking meat or vegetables out of your freezer and 
leaving them on your work top at home; they will start to decay and will release 
methane.  

Ozone is also a very strong greenhouse gas and the depleted ozone that was 
experienced over the poles in the latter part of the last century is now being 
gradually restored again due to the chlorofluorocarbons now not being released 
from our old fridges and suchlike.

Water vapour is a medium greenhouse gas. The amount of water vapour in 
the atmosphere is related to temperature. This provides an example of what is 
known as positive feedback, an important aspect of climate change. 

Positive and Negative Feedback

This is getting a little bit technical, but I think it is quite important to get this 
message across – it is about positive and negative feedback, because in terms of 
understanding the future climate and climate change, it is positive and negative 
feedback that have such an immense impact on whether we get a little bit 
of temperature rise or a lot of temperature rise. It is actually understanding 
feedback, in the first instance, and then programming it correctly into computers, 
that is one of the big challenges that remains in climate modelling.

An example of negative feedback is as follows: The surface of the earth is 
warming up and as the surface warms, it warms the air in contact with it. The 
warming earth causes more evaporation, but because latent heat is required 
for evaporation to happen, this causes cooling. So we have the surface warming 
up, then more evaporation occurring, which causes a cooling; the result being 
that the warming is curtailed. This is negative feedback, which acts to keep 
conditions unchanged. Not only this but, additionally, the increased water 
vapour in the atmosphere tends to allow the formation of more clouds. Clouds 
reflect sunlight to space, again causing a cooling. This is quite a simple, but 
very real and relevant example of how the temperature of the earth’s surface is 
kept in a balance. But then again, the water vapour is a greenhouse gas, and so 
additional water vapour in the atmosphere causes a warming. Understanding 
climate change is complicated! That is why many scientists put much effort into 
looking into these feedback systems. It is not straightforward, nor by any means 
fully understood.  
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The other type of feedback is positive feedback, which is the exact opposite 
of negative feedback. Here, as something starts changing, it goes faster. An 
example of this is warmer air melting polar and glacier ice. The melting reduces 
reflection, ice being a very good reflector of heat, but water and land much less 
so. Instead of ice reflecting heat back into space, the sea or land now absorbs 
the heat, warms the air and makes the ice melt even faster. This helps to explain 
why in the polar regions we have observed the greatest warming compared 
with other parts of the globe. So that is positive and negative feedback very 
quickly; but they are very important features, such that if we get them wrong 
in the modelling of climate then all sorts of things can be predicted that are 
not right.

Computer Modelling

The only means that scientists have to predict the future, is to program into 
a computer a model of as many of the equations, cycles and relationships 
as possible (not forgetting the feedbacks) then to run the model over the 
historical record to show that it can replicate what has happened and assume 
the relationships hold going into the future. Back in the 1970s the models 
were very crude. They included the greenhouse effect of carbon dioxide 
and had rain, but not really a lot else apart from the normal equations that 
govern the prediction of the movement of the air around the planet in order 
to predict temperature changes. Figure 9 (opposite) shows how the models 
have developed as we learn more and computers get more powerful. I don’t 
think any climate scientists would claim that we were modelling everything, 
by any means, that could be causing the changes of temperature that we are 
observing, but they are gradually putting more and more into the models as 
the understanding increases. Something not shown in Figure 9 is the reducing 
size of model grids that are also very important for increasing accuracy.
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Just to say a little about the Met Office super computer on which we do 
our climate modelling at the moment. As I have just indicated: more power 
allows more detail and gives more accuracy, so we are constantly striving to 
have ever more powerful computers at the Met Office. As we buy one super 
computer we start procuring the next one, a new one arriving about every 
five years. Climate models now have over a million lines of computer code in 
them; they are quite big computer programs. The speed of super computers 
is measured in trillions of calculations per second. The current machine does 
effectively 1166 trillion sums a second. Something you just cannot get your 
mind around at all, it works very fast. Its power is equivalent to about 38,900 
personal computers or laptops working in unison. Our current model works on 
a 135 kilometre grid covering the whole globe, repeated at 38 levels up into 
the atmosphere. You can see from what I have already told you that it is vital to 
cover the whole globe, because the earth’s atmosphere is a complete system. 

Figure 9: Schematics of how climate change computer models have developed
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Even with a powerful computer it takes about a year to do one run out to about 
100 years into the future. The computer uses the power of 2500 electric fires, 
equivalent to that of a small town being consumed down at Exeter. But we do 
now get a proportion of our electric from solar power when the sun is shining. 
On an international scale the Met Office super computer is quite a modest little 
piece of equipment; it is about the 50th most powerful super computer in the 
world, but rankings are changing all the time.

I have been talking predominantly about the past and present, up until now, 
but of course climate change is all about the future. However, if we can’t model 
the climate that has happened in the last 100 or so years then we haven’t got 
any prospect of modelling it into the future. In Figures 10 and 11 we have the 
results of running one of the latest computer models, starting it with conditions 
as they were in 1860. The green area shows the margin of error in the model. 
These graphs show, in quite a compelling way, how the observed changes in 
temperature cannot be replicated unless man-made influences, predominantly 
relating to carbon dioxide, are included in the models. 

 

Figure 10: Observed temperature change and 
modelled without human impacts
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Having a reasonable understanding of and 
confidence in replicating the climate as it has 
been over the last 150 years, we can have 
some confidence that the models will give 
helpful indications about the future. Figure 12 
is the type of graph that you see in scientific 
papers and throughout the media and so 
on. It shows what the models indicate that is 
going to happen over the next 100 years, by 
considering what are called different scenarios 
– as they call the different change possibilities, 
where carbon dioxide is permitted to rise by 
different amounts. The models are indicating 
that if we return carbon dioxide emissions to 
year 2000 levels, then the temperature will rise 
a little more, but not very much. In the worst 
scenarios we are looking at the temperature 
rising by 3�C or 4�C over this century based on 
the latest models. 

Figure 11: Observed temperature change and 
modelled with human activity

Figure 12: Temperature 
increase for climate 
change scenarios
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The grids on which the models run enable a picture of the temperature 
changes around the globe to be built up as in Figure 13. They show that rising 
temperatures won’t be uniform around the whole globe. It is interesting to see 
that there is a region of reduced warming in the north Atlantic, for instance. 
This map takes one of the worst case scenarios with the north pole warming 
up by anything up to 7�C. 

The average 4�C rise of this scenario is predicted to have noticeable global 
impacts. There are the obvious things, such as the melting ice and permafrost; 
and then the models also indicate less obvious consequences. These include: 
increased drought in eastern Europe, more heat waves in the United States, 
ocean circulation modification in the pacific, forest fires in Africa and the 
continuing rainforest loss in South America which, if you believe what the 
scientists are saying, will start happening as a result of climate change itself, not 
just by men cutting trees down. Stronger tropical storms in the Indian Ocean, 
with their impacts, especially on countries like Bangladesh, reduced crop yields 
in China and so on. So these are some of the features of a warming of 4�C that 
are drawn to our attention based on climate models and an understanding of 
the links and feedbacks that operate.

Global warming does not mean that we will never get cold events again; it just 
means that as we go forward there will be fewer of them.

Figure 13: Global variation in modelled temperature changes
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Trends in the UK

We have been talking about the whole globe up to now, but just quickly let us 
consider the UK. We have had cool summers and cold winters recently. Now, in 
2012, we are experiencing a cool spring. Then there was the ‘barbecue summer’ 
of 2010 that never happened over most of the country. These experiences do 
not sound very much like global warming do they? Certainly not UK warming. 
However, the UK is small, it covers the merest fraction of the globe. As Figure 
13 indicates, quite small areas can differ from what is happening around the 
globe as a whole. Figure 14 is a graph for the UK, comparable to the graph 
in Figure 2 for the whole globe. It is looking at differences from the average 
temperature between 1961 and 1990. You can see that in the UK the average 
temperature has taken quite a downturn in the last few years, more noticeable 
than in the global graph. Although the world’s temperature is rising, certainly 
in the UK we have not experienced the very warm weather that the earth as a 
whole has been experiencing in recent years. Therefore, cool UK summers also 
do not mean that warming isn’t going on in the world around.

Figure 14: UK temperature trends
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Now just to mention something of the North Atlantic Oscillation, which some 
of you may have heard about in connection with characteristics of the UK 
climate. This is the difference between the air pressure in Portugal and the 
pressure in Iceland. If there is consistently a large difference in the pressure 
between those two areas, it is indicative of quite stormy weather sweeping into 
western Europe, including the UK, and if the difference between the pressure 
at those two areas is quite small, or even reversed, then we tend to get quite 
benign and warm weather. So the North Atlantic Oscillation is something that 
scientists monitor and analyse, but it is not proving to be a clear indicator of 
climate change, as can be seen in the graph of Figure 15, which has no long 
term trend up or down. 

The Jet Stream is also something that we hear much about concerning the 
weather. It is well understood how the Jet Stream steers and invigorates 
low pressure systems, but much less is known about why it gets positioned 
where it does. Persistent changes in the position of the Jet Stream over a long 
period will cause changes in climate. In recent summers the Jet Stream has 
been consistently over or to the south of the UK, whereas in the past it has 
consistently been well to the north of the UK in summer. But why this has been 
so is harder to explain. There is some evidence of a link to the reducing Arctic 
sea ice, but more research is needed.  

Figure 15: Mean annual north Atlantic Oscillation in millibars.  
Black line is the ten year average.
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The Christian Perspective

I have spoken about the observations and the computer models, the science, 
greenhouse gases and so on that researchers are looking into to identify 
climate change. I have to leave it with you to decide whether you feel what 
I have shown you is indicative of climate change, climate variability or some 
mixture of the two. The information is there and to some extent you have to 
draw your own personal conclusions.

It is when it comes to impacts, mitigation and adaptation, that we start getting 
into an area that we have to be careful, because there is a lack of a Christian 
perspective about what is going to happen in the future and what we should 
do about it. Thinking about and planning for the future tends to get very 
emotive, making it important to have a right perspective on these things. There 
is the view that man-made global warming is explaining all climate change, 
and therefore if we can stop man-made global warming we can stop climate 
change completely. Possibly, but not necessarily the case. Man-made global 
warming doesn’t explain all climate change. 

A major concern is that climate change is all happening too fast for nature 
to adapt; it is not that we have climate change it’s the speed at which it is 
happening that we ought to be getting very concerned about, apparently. We 
hear that because of the pace of change, sustainability is threatened, species 
are going to die out and we won’t be able to feed everybody on the planet; 
nature will not be able to keep up. Humans have caused it all and they must 
put it right. We can and must work it out. We have to do something. So we 
have the Intergovernmental Panel on Climate Change (IPCC). This is where the 
scientists and politicians come together from around the world, trying to get 
a consensus. One could liken it somewhat to a modern day Tower of Babel. 
Here is the whole world getting together, regularly having conferences and 
consistently failing to make agreement. Not surprising when considered in 
terms of Scriptural truth. 

Then there are the national initiatives. In the UK we are told that we have 
all got to go ‘green’. We have got to stop using what has been provided for 
us in the way of hydrocarbons and so on. We have got to stop doing this and 
start doing that; in particular we have got to use renewable energy. That seems 
to be the way of the world in terms of impacts, mitigation and adaptation to 
climate change in a nutshell.
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I think those of us that have a Scriptural view on these things, see them rather 
differently. Considering the pace of climate change, we know that the human 
race has survived far worse than what we are experiencing at the moment, and 
that was during and after the Genesis Flood. Let us consider the climate changes 
that occurred during the approximate six months to a year of the flood. Before 
the flood there is every indication, although one can’t prove it, that there 
were no seasons; the earth wasn’t tilted on its axis, it was pointing straight up 
compared with its orbit and as a result there were no seasons. We would have 
had a consistent climate where we lived throughout the year before the flood. 
During the great upheaval of the flood the earth tilted and now, after the flood, 
we have the seasons that we have read of in Genesis 8. There is also quite a 
lot of evidence that it didn’t rain before the flood, as the Bible speaks of mists 
(Genesis 2 v 6); the indication being that the earth was a much more humid 
place than now. Also there were the waters above the firmament, indicating 
that it was far more cloudy than it is now. A further indication that there was 
no rain before the flood is that we now see rainbows, but evidently not before. 

The blanket of cloud that existed before the flood, that we do not have now, 
holding all that water vapour above the earth, would have caused the planet 
to be warmer. I think that there is substantial evidence that before the flood 
the whole of the planet was significantly warmer than it is now. Conversely, 
the evidence is there in the ice records that the earth had an ‘Ice Age’ just 
after the flood; an ‘Ice Age’ of perhaps a few hundred years and we have been 
recovering from that ‘Ice Age’ ever since. The earth is cooler than before the 
flood, but warming up following on from the ‘Ice Age’. 

Therefore over the space of a very short time the earth experienced far greater 
climate change, survived by many species, including the human race. And 
so the idea that we are going through an unprecedented climate change at 
the moment is just not right; but, of course, to most people, the ‘millions of 
years people’, this is a very rapid period of climate change that we have never 
experienced before. This is because all the evidence that they are looking at, in 
the ice cores and so on, indicates that  the climate did not change very quickly 
in the past, but it changed in a much more smooth, slow way because they 
extend out to millions of years what we know to be only thousands of years at 
most.
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The last thing I want to do is to patronise any of you here, but whether it is 
climate change or climate variability we are experiencing, I think it is important 
that we don‘t confuse it with evolution. I thought it is worth making just a few 
comparisons.

The theory of evolution is based totally on speculation; hopefully I have shown 
you that evidence for man-made global warming is based on observation. 
There is no science in evolution because to do proper science you have to 
replicate observations and prove theories, you have got to test them. I have 
yet to hear of anyone being able to test or replicate evolutionary theories, 
whereas the science of the greenhouse effect, that underpins global warming, 
can be tested in a laboratory: the sound and well understood physical and 
chemical interactions between different elements and radiation. Evolution 
denies God; I don’t think I need to dwell on that, whereas I believe man-made 
global warming proves sin. It is happening in large measure because of pure 
greed and selfishness; people using what has been given to them (the coal, the 
oil, the gas and so on), in a profligate way. If anything climate change proves 
that there are attributes of man that are sinful in accordance with Biblical 
truth. Evolution plainly contradicts Scripture’s seven days of Creation, whereas, 
I personally cannot see anything in Scripture that contradicts man-made global 
warming. Certainly the seasons are retained: seed time and harvest, summer 
and winter, cold and heat are not denied by a warming earth. The seasons still 
happen, just at higher temperatures. 

So what should Christians do? Firstly, we should gratefully use the resources 
that God has provided for us: the gas, the oil, the coal. We should use the 
natural resources and the energy they produce sensibly, in a responsible way; 
we should be an example to others in not being profligate in their use and we 
certainly should not be ashamed to use them. Secondly, we must not forget 
that the earth is getting old. As Christians we have not got to be worrying and 
wondering how man is going to manage in a million years time. The provision 
that God has made is that we have these resources for as long as the earth will 
last and we should use them in a way that recognises that God has provided 
these for our use and they will be sufficient for mankind for as long as the earth 
remains. I think the real message is, don’t be troubled. We should be quietly 
observing these things but not getting swept along in the panic to mitigate 
climate change. 
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Finally, I think we need to bear in mind that The earth is the Lord’s and the 
fulness thereof, Psalm 24 v 1. We have a God who is in control but, yes, by His 
permissive will, mankind may be using the resources that His infinite wisdom 
has provided for us in a way that is inappropriate. There are many, many 
examples of mankind misusing God’s Creation, but ultimately we have a God 
who is in control. The earth is the Lord’s and the fulness thereof and secondly, 
The Lord God omnipotent reigneth, Revelation 19 v 6. We should rest in and 
acknowledge that He is in control of His own creation and it is His permissive 
will by which man is causing the temperature of this planet to rise as it is at the 
moment. If the Lord sees fit then, what is necessary to be done to prevent the 
temperature of this planet rising to higher levels, will be done; mankind will be 
given wisdom and unity to do it. 

Sources of Further Information

It is not easy to find references that do not refer to thousands of years, indeed 
almost impossible, nevertheless quite a lot put forward balanced arguments 
about the current situation. Sadly, the Met Office website and material that 
can be ordered from it, are in this bracket.

Met Office information – generally easy to read and well explained. Nevertheless 
it has references to historic timescales we do not accept.
http://www.metoffice.gov.uk/climate-change/guide/climate

This website gives a brief Christian perspective on climate change. It draws 
conclusions I generally agree with and are certainly worthy of consideration.
http://www.icr.org/article/3233/

Books and articles by Dr. Larry Vardiman will present and discuss global 
warming facts in the light of Scripture,  e.g.
http://www.answersingenesis.org/articles/am/v3/n4/dark-stormy-world

‘Answers in Genesis’ has a variety of climate related articles. Here is one:
http://www.answersingenesis.org/articles/am/v3/n4/global-warming
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