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INTRODUCTION

Born in Naples in 1819, Charles Piazzi Smyth became one of the most colourful and respected
19th century personalities of British science. He was an astronomer (he was indeed Astronomer
Royal for Scotland), surveyor and metrologist, meteorologist, pioneer, artist, traveller and, last but
not least, photographer.

Smyth is most noted for his work in practical astronomical and spectroscopic studies, including in
Tenerife, Sicily, Bavaria, and Portugal, and also for his highly accurate survey of the Great Pyramid.
More details of his life and career can be found in Briick, 1988. It is his far less known
meteorological and photographic work that is the subject of this publication.

Smyth was a keen early amateur photographer and, being based in the area, became a leading
member of the Edinburgh Photographic Society. The camera that he designed and constructed in
the 1870s produced cloud images on small glass plates. At the 1876 exhibition he won a silver
medal for apparatus, sharing the distinction with Henry Fox Talbot. All his life he had enjoyed
looking at skyscapes, sunsets and storms etc with their endless variety of colours and
combinations of shapes. He believed that photographs of different cloud formations were greatly
superior to merely verbal descriptions and that the study of systematic of them “could not fail to
provide a scientific basis for weather forecasting”. He correctly maintained that no two clouds
were ever exactly the same because exactly the same exact weather circumstances can never
recur and suggested the use of photography as a serious tool for meteorological research.

THE 1890s CLOUD PHOTOGRAPH ALBUMS

Towards the end of his life Smyth found more time to take up cloud photography more seriously.
He moved with his ailing wife, who had been a weather observer herself in the past, to the clear
air of Ripon and it was here that he carried out his extensive photographic and meteorological
work.

Smyth constructed his cloud camera using a lens of 1.7” diameter and 14” focal length (which had
been given to him 30 years before for copying Egyptian photographs he had recently made). With
the help of his assistant, Mr Close, he obtained over 500 photographs of cloud formations on 3”
square glass plates associated with all possible kinds of weather conditions covering the period
1892-94.

Each image was accompanied by a comprehensive form which recorded precise details of the
photograph as well as the weather details and any other observations of interest at the time. In
addition, over a similar period he maintained a meticulous daily log of meteorological
observations made at his house. Towards the end of his life he presented massive albums
containing the documented images to the Royal Society in London. He presented another set,
including the negatives, to The Royal Society in Edinburgh which are still held by Edinburgh Royal
Observatory.

With the much appreciated support of Joanna Corden, librarian and archivist at the Royal Society
in London, | found that the three albums were still in existence and was allowed to examine them
and make digital photographs by using natural light from a window of the library. The paper
enlargements in the albums are mounted on thin card and some have warped or faded, but it was
still possible to obtain a useful record of the contents. Also bound in the albums was a continuous
meteorological record covering a similar period, with the exception of three weeks when Smyth
had to be away for “a health-seeking visit to Harrogate”, which is described later.



The reproductions show an album header page, notes on cloud photography, and a range of
examples of the cloud images. Sadly, they never led to a scheme to improve weather forecasting
using details of cloud types as he had originally hoped.

DETAILS OF THE CLOUD PHOTOGRAPHS
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Figure 1:
Cover page from one of the albums
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Figure 2:
Smyth’s notes on the weather most suitable for cloud photography



CLOUD-FORMS
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Figure 3:
5June 1893, 08:28




Figure 4:
4 July 1893, 09:03
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30July 1893, 0955
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THE METEOROLOGICAL DATA SET

Soon after setting up home at Ripon (in a house named “Clova”), Smyth established the
instrumentation and protocol for regular recording of meteorological data to accompany his cloud
photography studies. The readings were generally made each morning between 08:10 and 08:30
and run from January 1892 to June 1895.

The data sheets cover one month, or later in the series half a month, each. In some earlier cases
extra weather footnote details are also included. The columns show:

1) Day of the month (some are not always easily read due to the fact that the pages could not be
properly flattened out, but they are repeated on the right hand side).

2) Barometric Pressure (in inches and read to two decimal places).

3) Air Temperature (in degrees Fahrenheit, outdoors, presumably measured on a North wall Also,
as was common for the period, an indoor value was included).

4) Spectroscope Rainband (coded 1 to 10, described in detail at the end of this list).

5) Wind Speed and Direction (estimated in miles per hour and by compass points).

6) Ground State (dry, wet, snow, frost).

7) State of the Air (clear, hazy, mist, fog).

8) Cloud Cover (in tenths) The cloud notation page is also reproduced in Fig. 11 — see page 13).
9) Diurnal Cloud Cover and Sunshine variation (hatching and open circles)

10) Diurnal variation of Rainfall (heavier rain shown by increasing darkness of hatching, the
hatching record continuing into the night period some of the time).
Regrettably, Smyth did not record actual rainfall totals.

NOTE ON SKY SPECTROSCOPY AND THE RAINBAND

While visiting Paris with his wife in 1875, Smyth was surprised to be encountering an unusually
rainy spell despite a forecast for fine weather, based on high barometric pressures over England,
that had been issued by the Paris Meteorological Department. Wet weather continued on their
return to London despite continuing high pressure.

He examined the sky in all directions using his pocket spectroscope and found that for all
directions there was a dominant broad dark band on the red side of the sodium line. He continued
to observe this band on his rail journey back to Scotland, and even the next day in a clear blue sky,
which was followed in the evening by rain which continued for several days.

He reported his findings to Nature and continued observing the spectrum. He soon discovered
that the band was identifiable with “warm rain in an easterly wind and under a high barometer”.
He saw the potential for these observations as a useful supplement to the barometer and
hygrometer for weather forecasting. The spectroscope effectively analysed moisture through
many layers of the atmosphere thus giving a more direct picture of the average degree of
moisture and could presage rain before it reached the local atmosphere.

The Smyths subsequently added “rainband intensities” on a scale of 1 to 10 to their
meteorological observations. Similar independent observations had been recorded in the USA in
1866 but these were focussed on solar rather than meteorological research.

12



After further supportive studies, using data from many parts of Scotland, Smyth published his
detailed findings in the Edinburgh Astronomical Observations for 1878. His main contention was
that although the barometer is effective in foretelling rain in winter which tends to come from the
south-west; it is less so in the case of spring and summer rains that come from the east or south-
east. The spectroscope was able to show moisture at high levels sooner than a local ground-level
hygrometer. Spectroscopes for general use were developed, including by Casella, but were
difficult to use and not generally adopted, never becoming more than a research tool.
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Figure 11:
Cloud notation page
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CONCLUSION

Although his cloud images have rather limited scientific importance they can be seen as an
interesting addition to the history of meteorology and photography of the time. Indeed, the
association of cloud images with meteorological data very much follows on from the annotated
cloud studies by John Constable in the 1820s (Thornes, 1999).

The main purpose of this publication, however, is the open presentation of the Smyth
meteorological data set. It is hoped that this will enable his careful observations to be finally used
by researchers into historical meteorology and incorporated into more complete data sets for the
period.
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