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“Talking of education, people have now-a-days” (said he) “got a strange opinion
that every thing should be taught by lectures. Now, I cannot see that lectures can do
so much good as reading the books from which the lectures are taken. I know
nothing that can be best taught by lectures, except where experiments are to be
shewn. You may teach chymistry by lectures — you might teach making of shoes by
lectures!”

James Boswell: Life of Samuel Johnson, 1766

Dedicated to my wife Margaret: sine qua non
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Author’s Preface

Meteorology is a study of how Nature produces such a glorious
variety of weather and its advance gradually makes forecasting possible. We
have come to regard the atmosphere as a fluid and understanding it requires
making mathematical models which must obey the laws of fluid mechanics
and physics. Professor David Brunt used to say that the air is basically water
vapour diluted with large amounts of oxygen and nitrogen which changed
very little while the water vapour condensed into clouds which collected
most of the pollution and precipitated it in rain, snow, hail, and thereby
produced the continual display of beautiful, severe and very varied weather.

Today the various gases which complete a roll-call of vast chemical
variety, while all the different parts of the atmosphere transform them from
primary to secondary pollution which then plays tricks with sunshine and
radiations far away in the ultra-violet and infra red. So we are interested
already in the consequences that will follow the release of pollution into the
weather systems which will come tomorrow and beyond.

We start by describing what this pollution is, for it is mostly the
result of burning fossil fuel and great industries manufacture all sorts of
chemicals which react with sunshine over a very wide range of temperatures.
We already have many books describing the clouds and storms in the process
of routine weather forecasting using a wide range of mathematical models
made possible by modem computers which can carry and process the
millions of observations which we feed into them.

As we do this the scientific problems of physics and chemistry are
multiplied. They are thrown around by the mechanics of the fluid atmosphere
and the radiation from the sun. We may hope, or even assume, that it is
merely a question of processing the observations through suitable computers
to obtain a prediction of tomorrow’s pollution display. But we have to face
that any such forecast must follow, not precede, the forecast of the weather.
And we know that the weather can drift apart from the forecast often by
tomorrow. So do we need to take the laws of physics literally and in details?

To explore these possibilities we study the kind of meteorology
which air pollution tells us about, and how it may be transformed.

This book records how the subject has changed and is changing, in
the hope that the mistakes of the (recent) past will not be followed again.

The terminology of meteorology becomes so familiar over the years
that it seems simple to an old hand. Therefore this time 1 have included a
technical dictionary, which is more than an enlarged glossary; it supplements
many aspects of the earlier chapters, and it should be helpful to budding
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meteorologists, and I hope it helps them to get more from what they can see
with their otherwise unaided eyes.

Everyone concerned with air pollution thinks, or even knows, that it
is dispersed by turbulence; but what is turbulence? Read on
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