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The 16th and 17th centuries marked the rejection of Aristotelian theories
and, mainly in Germany, England, France and Italy, the birth of the
modern approach to science, characterized by the invention of three basic
instruments in meteorology: the hygrometer, the thermometer and the
barometer.
The first instruments for the measurement of the amount of water vapour
in the atmosphere were described by Nicholas de Cusa (1401-1464) and
Leonardo da Vinci (1452-1519), while a thermometer based on the
expansion and contraction of air was built by Galileo Galilei (1564-1642)
by the end of 16th century. In particular, Galilei compared the
temperatures of different places and investigated diurnal and seasonal
variations of temperature. Finally, the mercurial barometer was invented
by Evangelista Torricelli (1608-1647) who, in 1643, carried out his
celebrated experiment on the pressure of the atmosphere. 
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METEOROLOGY IN EUROPE – FIRST ATTEMPTS: 

 The Medici Network: the first international network of
meteorological stations was set up in 1654 by the Grand Duke
Ferdinand II de' Medici and his brother Prince Leopold.
Observations had to be carried out with identical instruments,
exposure, schedule and protocols and written down in special
tables. The network, involving stations at Florence, Vallombrosa,
Pisa, Cutigliano, Bologna, Parma, Milan, Warsaw, Innsbruck,
Osnabruck and Paris,was organized and led by the Jesuit Luigi
Antinori and fluorished from 1654 to 1667 (D. Camuffo, C.
Bertolin, Climatic Change 111 (2012) 335-363). It was closely
associated with the Accademia del Cimento of Florence and its aim
was to provide an answer to the following questions: 1) what is
the difference in temperature in various countries, on the plain and
the mountains, in middle and higher latitudes? 2) Does ice always
melt at the same temperature, regardless of geographical or
height differences? 3) How much does the density of liquids
change with temperature? 4) What is the difference in temperature
between sunshine and shade?
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 The Royal Society: the Royal Society actively contributed to
the development of meteorology since its foundation in 1660.
Two members made fundamental contributions, Robert Boyle
(1627-1691) and his assistant Robert Hooke (1635-1703).
They developed barometers, thermometers and thermometric
scales and investigated the use of barometer in weather
forecasting. The Royal Society strongly encouraged the habit of
making weather observations regularly and systematically. This
activity was pioneered by Hooke and triggered the birth of
networks of meteorological stations in different European
countries, as France and Germany. In England also J. Locke
carried out weather observations and collected date from
stations in Oxford, London and Oates.

 Early activity in Germany, France and Italy: in Germany G.
W. Leibnitz and S. Reyher started observations in Hannover
and Kiel, respectively, while in France P. de la Hire, since 1699,
carried out daily weather observations. In Italy meteorological
observations were carried out by P. M. Salvago between 1705
and 1724 and by G. Poleni since 1709.  
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 Conclusions: the 18th century was characterized by the invention
and improvement of meteorological instruments, while the Royal
Society continued to pursue meteorological activity. In particular
there was an impressive increase of individuals making regular
weather observations as well as of knowledge of weather systems.
As a consequence, meteorology became more and more organized
and attempts to build up international netwotks of weather
observers increased at a rapid pace! Huge efforts were made by
the Secretary of the Royal Society James Jurin (1684-
1750), who in 1723 published in the Society's Philosophical
Transactions his “An Invitation for Making Meteorological
Observation”, which marked the beginning of his
correspondence network!    



James Jurin's networkJames Jurin's network
The strength of the Royal Society
activity in the 18th century
mainly relies on its extensive
correspondence. Communications 
from observers outside London
soon became part of the Society's
practice. Several fellows started
projects aimed at gathering
observations and reports on
specific subjects, mainly on
natural history and philosophy. In
this respect a key role was played
by J. Jurin (1684-1750), who
served as secretary from 1721 to
1727. His efforts clearly showed
how correspondence increased
cooperat ion among natura l
philosophers. 
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Jurin project, devoted to collect meteorological observations,
clearly showed how correspondence could be used as a
scientific method. At the Royal Society meeting (12
December 1723), in his “A Proposal for Joint Observations on
the Weather”, Jurin put forward his program:

“… a true Theory of the Weather is not to be Attained by a
knowledge of the Successive Alterations in any one certain
place”, but “must needs require the joint Assistance of many
Observers”.
In a letter to Niccolò Cirillo (26 March 1725) he explained
his idea:

“My intention and desire [is] by collecting accurate
observations made successively over wide areas, to be able
eventually to learn for what reasons such great changes in
the atmosphere are effected so suddenly. If it is ever granted
to the race of Mortals to know this, it is by this kind of
method, I think, that it will be revealed”.
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Jurin's proposal contained the template which correspondents
should have followed to write their meteorological reports. His
idea was to standardize observations, that is to make uniform
the calendars, the measurements, the instruments and the
methods. As such participants were requested to record
observations twice daily, including temperature, barometric
pressure, direction and stregth of winds, description of clouds
and amount of rain or snow. The very critical issue was how
to get uniform measures by comparing different
thermometric and barometric scales !! 
Jurin's network involved observers in Uppsala, St Petersburg,
Berlin, Leiden, Naples, Luneville, Boston and many towns in
Great Britain, who regurarly produced weather diaries (A.
Rusnock, British J. Hist. Sci. 32 (1999) 155-169). His project
gave a significant contribution to the production of scientific
knowledge in the 18th century. Despite some reservations, it
showed a high degree of international cooperation, the effective
use of correspondence and the need of standardized
instruments and measurements. 
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Niccolò Cirillo's activity withinNiccolò Cirillo's activity within
Jurin's networkJurin's network

The neapolitan correspondent in Jurin's
network was the physician and botanist
Niccolò Cirillo (1671-1735). He worked at
Incurabili as a physician, then he held the
chair of Natural Philosophy in 1705 and of
Medicine in 1706. In 1718 he became a fellow
of the Royal Society of London and soon
began to collect meteorological data on the
climate of Naples, requested by Jurin:

”… please be so good as to write the time, along with the date, of
each observation. Please enter the actual numbers everywhere; short
transverse lines, which occur in various entries, leave me in doubt
whether an observation has been omitted or the numbers written by
the previous observation are  to be understood ...”
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Sources (from Royal Society)Sources (from Royal Society)  
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Jurin's answer to a letter from Cirillo, dated 1 January 1725
and discussing thermometers, is:

A. Rusnock, The Correspondence of James Jurin (1684-1750):
Physician and Secretary to the Royal Society, Rodopi B.V.
Amsterdam-Atalanta, 1996, p.290.
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The same acconut,
extracted from the
1730 Meteorological
D i a r y w a s t h e
s u b j e c t o f a
communication in
the Ph i losophica l
Transac t i ons , 37
(424) (1732) 336-
338.
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Also in this case the same paper, on the Apulia Earthquake of
1731, was the subject of a communication in the Philosophical
Transactions, 38 (427-435) (1733-1734) 79-84.
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 The Neapolitan Niccolò Cirillo was among J. Jurin's
correspondents. He carried out observations, ranging from
weather conditions and wind directions to rainfalls and the 
activity of Mount Vesuvius. 
 He gave an account of the eruption of Vesuvius during
March 1730 and of the earthquake, which in 1731 affected
Apulia and almost the whole Kingdom of Naples. 
 Archival documents (from Royal Society) testify Cirillo's
activity within Jurin's network. The emerging picture is a
unifying vision of meteorology, as a comprehensive
science including any Earth phenomenon, which was
widespread among scientists and naturalists in 18th and
19th centuries, leading to a common belief of a deep
relationship between earthquakes, eruptions and
atmospheric phenomena.

ConclusionsConclusions



Thank You!!Thank You!!
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