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Abstract: In the paper archive and in the library of the “Unità di Ricerca per la Climatologia e la Meteorologia
applicate all’Agricoltura” (CRA-CMA) there is a significant heritage of agrometeorological and phenological data,
little known in Italy and unknown by the international scientific community, which is important to organize, to share
and preserve. The archive contains a valuable collection of historical meteorological datasets of climatic interest: more
than 850 series in total, 260 of which are longer than thirty years and 20 that exceed one hundred years; 40 series are
still in progress supplied by operating observatories. The library keeps an important collection of historical books and
periodicals, both from Italy and abroad, on Atmospheric Sciences, Geophysics and Agrometeorology, dating from the
second half of the XVI century. It also gathers several publications containing meteorological data from numerous
Italian and foreign observatories. Historical phenological data represent a great source of information, useful to
historical studies concerning phenology and climate. They illustrate development stages of crops, agricultural practices,
pests and meteorological damages. They are recorded in cards, special forms, logs, referred to the period between the
end of the XIX and the’70s of the XX century, and also gathered in monographs and periodicals dating from the XVIII
century.
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INTRODUCTION
The origin of today’s meteorological data collection is
related to the establishment, in 1876, of the Regio
Ufficio Centrale di Meteorologia (UCM), now CRA-
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Riassunto: Nell’archivio e nella biblioteca dell’Unità di Ricerca per la climatologia e la meteorologia applicate
all’agricoltura (CRA-CMA) è custodito un patrimonio di dati agrometeorologici e fenologici poco conosciuto a livello
nazionale e sconosciuto alla comunità scientifica internazionale, che è necessario condividere, valorizzare e preservare.
L’archivio cartaceo conserva una considerevole collezione di dati meteorologici di interesse climatico: si tratta di oltre
850 serie, di cui 260 sono più che trentennali e 20 più che centenarie; 40 vengono ancora incrementate con i dati via
via rilevati dagli osservatori funzionanti. La biblioteca specializzata possiede un’importante collezione di libri e periodici
storici, italiani ed esteri, sulle scienze dell’atmosfera, la geofisica e l’agrometeorologia, a partire dalla seconda metà del
XVI secolo. Raccoglie, inoltre, diverse pubblicazioni seriali contenenti dati meteorologici provenienti da numerosi
osservatori italiani e stranieri. I dati fenologici storici costituiscono, infine, un’immensa fonte di informazioni utili per
studi fenologici e climatici di interesse storico. Essi sono principalmente di tipo descrittivo, cioè riportano lo stadio di
sviluppo delle colture, le pratiche agricole, le malattie e i danni da eventi meteorologici. Sono contenuti in cartoline,
schede e registri riferiti al periodo tra fine ’800 e gli anni ’70 del XX secolo, e in monografie e periodici autorevoli.
Parole chiave: meteorologia storica, climatologia, agrometeorologia, fenologia.
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Fig. 1 - Sample of a daily
isobaric chart published
between 1880 and 1927.
A brief note about the
weather forecast for the
next day was to be added
to each map.
Fig. 1 - Esempio delle carte
isobariche pubblicate tra il
1880 e il 1927. Una breve
nota circa la previsione
meteorologica per il giorno
successivo era allegata
ad ogni mappa.
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funded by the Jesuits Community in the second half of
the XVI century4.
UCM soon established the National monitoring network
raising the number of the stations from 50 up to 400
in1880, providing new tools and rules to standardize
measures and observations; at the same time it began
the steady and systematic collection of meteorological
data, today still in progress and still feeding to the CRACMA Paper Archive.
Between the late XIX and the early XX century, thanks
to international agreements, UCM started receiving
from many European and worldwide weather stations a
great deal of meteorological information, now kept by
the CMA Library, gathered in yearbooks and many
other scientific periodicals of historical interest (Beltrano
et al., 2011, 2012).
Early UCM’s goal was to carry out research and studies
on Italian climate using comparable and higher quality
meteorological information, also to produce weather
forecasts called at that time “Presagi“, from Latin
praesagium, used to depict “the forecast of oncoming
4 From the outset, the Collegio had a chair of astronomy, held in
the second half of the XVI century by the German Jesuit father
Christopher Clavius (1538-1612), who was the main author of
the calendar reform ordered by pope Gregorius XIII. Clavius
was treated with great respect by Galileo Galilei , who visited
him in 1611 at the Collegio Romano and discussed the new observations being made by telescope; Clavius confirmed all observations of Galilei and had by that time accepted the new
discoveries. (http://en.wikipedia.org/wiki/Christopher_Clavius)

events”. Until the end of the 1920’s, UCM used to
receive data from meteorological stations to update
weather charts and produce daily forecast messages to
be sent throughout Italy and Europe, all by means of the
telegraph system. These original maps and messages are
still kept at the CRA-CMA Library (Fig. 1).
THE CRA-CMA PAPER ARCHIVE
The CMA Paper Archive consists of about 3300
folders, each containing, yearly collected, ten-days
observation forms, filled by volunteer observers,
keeping daily or sub-daily hand written records of air
temperature, humidity, pressure, wind speed and
direction, precipitation, sunshine duration, radiation,
evaporation and other observations such as cover and
type of cloud, snow depth, etc.
Some of these early observatories are still working. The
Archive holds more than 850 series of which 260 are
longer than thirty years, 20 are longer than one hundred
years; 40 of such series are still in progress.
For each standard meteorological parameter we
assume the Archive has more than six millions
measures recorded by weather stations in Italy
and in the former Italian Balkans Colonies, from former
Yugoslavia, Greece and Albania. Further, meteorological
data from the Italian Colonies in Africa (Ethiopia, Libya
and Somalia) are also kept in the CRA-CMA Library.
One section of the observation forms, the “Special notes
on the weather“ box, is suitable for remarks in case of
special weather events, written by the observer in his

However digitization only covers the main
meteorological parameters, as temperature,
precipitation, pressure, sunshine duration, wind,
living behind all auxiliary information like the
witness remarks mentioned above, the vision
observations, the type and duration of weather
events and the metadata. The scanning and image
capture of the paper forms are the best approach to
preserve intact their full contents, so we are about
to start a program to create an “Image-file Archive”.
The CRA-CMA Archive keeps another considerable

5 Several datasets of the National Agrometeorological Data Base
(BDAN) are available at the web site: www.cra-cma.it

Fig. 3 - Sample of a Thunderstorms postcard.
Front: Thunderstorms Service To Meteorological
Observatory Rome
Back: Province Avellino Station Avellino Thunderstorm 2
Day 7th Month August Year 1882 Start at hours 1 minutes
50p.m. End at hours 4,35,p. id Thunderstorm direction SW to
NE Rain torrential Hail =
Remarks Thunderstorm starts with weak and protracted thunders
far at W. Rain at first regular, about at 2,15 pm torrential. Wind of
changeable intensity; in the maximum phase very strong. At 4,35
pm: thunderstorm stops and sky gradually becomes clear.
Signature not understandable.
Fig. 3 - Esempio di cartolina dei temporali.
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own words. These remarks do witness some colorful,
significant or sometimes poetic comments about
atmospheric phenomena; in some boxes we can even
read remarks about local historic events. In such a way,
these scientific forms are also noteworthy historical and
cultural documents (Fig. 2).
Observation forms would report information about the
replacement of the observers, the shift in reporting
times, the exposure and site disposition change, failure
and replacement of instruments and so on, namely
“metadata”. They allow us to trace the history of each
weather station and provide a key for a critical analysis of
data to improve validation and standardization
processes.
As far as we have written above, the paper archive
represents a valuable source of meteorological data both
of the past and of the present. CRA-CMA is leading
some great efforts to implement the digitization of paper
data to the electronic databank constantly updated,
named National Agrometeorological Data Base
(BDAN)5; digitization is a priority program for CRACMA and it will continue in the future. At present, we
assume that less than 30% of the whole original paper
archive has been processed.
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Fig. 2 - Collegio Romano Observatory: Year 1943, September
month, the first ten days observation form.
Weather notes and news about the Second World War are
reported in “Special notes on the weather”:
September 7th, h.8:30 p.m. -“The armistice [Italy- Allied
Countries] was signed;
September 8th – Haze;
September 9th, h. 2:50 p.m. “Cannon shots in Rome”; h 3:00
p.m. “Rain”; h 6:00 p.m. “Shooting in the Italian Senate”.
Fig. 2 - Osservatorio del Collegio Romano: anno 1943, mese
settembre, scheda delle osservazioni della prima decade.
Note meteorologiche e notizie circa la seconda guerra mondiale
sono riportate nella sezione “Note speciali sul tempo”.
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collection: the Thunderstorms postcards (Fig. 3)
compiled and sent by several observatories to the Office
between 1880 and 1970. It does represent a source of
interesting information about these severe weather
phenomena. These postcards are not fully cataloged, but
we do estimate that a corpus of around ten thousand
thunderstorms postcards is available.
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Fig. 4 - Sample of a Seismic postcard.
Front: To Central Office for Meteorology and Geodynamics
In Collegio Romano Via del Caravita, 7 Roma
Back: Earthquake occurred at Badia Calavena Disctrict
Province Verona
Day 21st Month August Year 1891 hours 11 p.m. min. 30 sec.
Very powerful sussultatory quake, but not like those of 9 p.m.
and min.?. _ After this […]. soil quaked without interruption and
we counted 23 small quakes up to 10 p.m. o’ clock of the
following day 22nd. The quake at 9 p. o’ clock of 21st brought panic
and consternation among the people who abandoned houses.
Many damages to buildings, especially in quarters Cessari and
Minazzi of the same town. Observer name A. Govran.
Fig. 4 - Esempio di cartolina sismica.

Between 1887 and 1939 the UCM was given the task of
managing the National Seismic Service (Beltrano et al.,
2001, 2002). In this role, it would receive information
about all earthquakes occurred in Italy by special
postcards (Fig. 4) sent from numerous geodynamic
observatories and seismic stations located throughout
the Country. The collection consists of about 5000
seismic postcards, cataloged by the National Institute of
Geophysics and Volcanology (INGV).
THE CRA-CMA LIBRARY
The CRA-CMA Library (Fig. 5) digs its roots in the
early years of the Collegio Romano Astronomical
Observatory. In fact, the library comes from the Earth
Sciences collection of the early Observatory (Fig. 6)
integrated with later meteorological and geodynamic
books. In 1879 this bibliographic collection became the
core of UCM’s library (Beltrano et al., 2007).
Thereafter the history of the Library can be identified
with the history of the Office.
In 1887 UCM took over the responsibility for the
“National Geodynamic Service” holding this role until
1939. During this period, a lot of books and periodicals
on seismology, volcanology and geology were acquired
by the library, either from Italy and abroad (Iafrate and
Esposito, 1996; Beltrano et al., 2003). In 1939 the
geodynamic competences of UCMG passed on to
INGV and some of the geophysical and geological
collections were transferred to it. Afterward the UCM
focused its activity in the fields of ecology and
meteorology applied to agriculture. Hence over the
years, the CRA-CMA Library has been enriched with
many valuable and rare collections of books and
periodicals on meteorology, climatology and phenology
thus becoming the leading Italian library in these fields.
The library has now more than 15.000 historical texts
related to meteorology (Beltrano et al., 2000); most of
these books are published in the XIX century and in the
early twentieth century. Moreover some historical books
on geophysics date back to the second half of the XVI
century.
The collection contains a large variety of books on
synoptic and dynamic meteorology, such as historic texts
by Louis Cotte, Giuseppe Toaldo, Matthew Fontain
Maury, Elias Loomis, Angelo Secchi, Robert Fitz Roy,
Urbain Le Verrier, Christophorus Buys Ballot, Adolphe
Quetelet, Edme Hippolyte Marié-Davy, William Ferrel,
Hermann von Helmholtz, Luigi De Marchi, Adolf
Sprung, Wilhelm van Bebber, Ralph Abercromby, Léon
Teisserenc de Bort, Alfred Angot, Francesco Vercelli,
Vilhelm and Jacob Bjerknes, Lewis Fry Richardson,
Jules Charney, Ernesto Gherzi.
Several of these books are relevant for climatology and
climate change. Among them are to be mentioned the

meteorological network established by Father
Francesco Denza, able to cover all the Italian regions
(Corrispondenza Meteorologica Italiana delle Alpi e
degli Appennini). This network operated in parallel
with those of UCM.
• Meteorologia Italiana [Italian Meteorology] (1865 1878).
It was the scientific journal published by the
Ministry of Agriculture, Industry and Commerce’s
Climatological Service. This first governmental
periodical on meteorology and climatology mainly
contains meteorological data. From 1867 the
“Supplemento alla Meteorologia Italiana” was added
to the journal, with analysis of the meteorological
measurements and original notes and memories on
meteorological topic.
• Annali del R. Ufficio Centrale di Meteorologia e
Geodinamica [Annals of the Royal Central Office for
Meteorology and Geodynamics] (1879 - 1935).
Produced by UCM, this volumes collection is the
continuance of Meteorologia Italiana. Each volume
frames one year and it is mainly divided into three
parts. The first part contains memories and papers of
meteorological and geodynamic interest, elaborated
by the scientific staff of UCM and other Italian
meteorologists and geophysicists. The most original
meteorological works cover several different topics:
– researches on thunderstorms in Italy, authored by
Schiaparelli, Frisiani and Pini,

Rivista Italiana di Agrometeorologia - 3/2012

works by Giovanni Targioni Tozzetti (1712-1783),
Vincenzio Chiminello (1741-1815), Jean B.J. Fourier,
John Tyndall, Svante Arrhenius, Louis Agassiz, Luigi De
Marchi, Filippo Eredia, Gustav Hellmann, Ellsworth
Huntington, Guy S. Callendar, Milutin Milankovic,
Gordon Manley, Hubert H. Lamb, Edward N. Lorenz,
Ezio Rosini, Sabino Palmieri and Vittorio Cantù.
Among Italian periodical publications available in the
library, here below are the most important Italian ones,
many of which were issued by the same Regio Ufficio
Centrale di Meteorologia e Geodinamica (UCMG).
• Bullettino Meteorologico dell’Osservatorio del Collegio
Romano [Weather Bulletin of Collegio Romano
Observatory] (1862 - 1878).
It was issued to give visibility and access to
meteorological data and Italian studies on meteorology
and terrestrial physics. This journal is the expression of
the excellent work made by the Pontifical
Meteorological Network founded by Jesuit Father
Angelo Secchi in 1855, at the Collegio Romano
Observatory, the first modern storm forecast service in
the world indeed (Iafrate, 2008).
• Bullettino Meteorologico dell’Osservatorio del
Real Collegio Carlo Alberto in Moncalieri
[Meteorological Weather Bulletin of Moncalieri
Observatory] (1865 - 1923).
It was the first scientific publication of its kind in
Northern Italy, similar to the Collegio Romano
Bulletin. This periodical was the journal of a private
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Fig. 5 - The CRA-CMA Library: “the Tacchini Gallery”.
Fig. 5 - La Biblioteca del CRA-CMA: la “Galleria Tacchini”.
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Fig. 6 - Magnetic and Meteorological Yearbook, S. Petersburg,
1841.
Fig. 6 - Bollettino Magnetico e Meteorologico, San Pietroburgo,
1841.
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– pioneering studies on theoretical and dynamic
meteorology, mostly by Luigi De Marchi (Carl
Gustav Rossby’s researches were inspired by De
Marchi’s works),
– contributions to the knowledge of Italian Climate,
by Filippo Eredia and Elia Millosevich,
– pioneering memories on the emerging field of
Aerology (Aerological Observatory of Pavia),
– researches about terrestrial magnetism in different
Italian regions by Ciro Chistoni and Luigi Palazzo.
The other parts of Annali are devoted to the
meteorological data recorded by stations of the UCM
network.
• Bollettino Meteorico Giornaliero [Daily Weather
Bulletin] (1879 - 1927).
Published by UCM, the publication of daily weather
data recorded by main Italian and foreign
observatories started on November 30th 1879. On
August 1st 1880 the Bulletin was increased with data
from a larger number of stations, providing a summary
of weather conditions in Italy and Europe, as well as a
forecast dispatch then named “Presagio”. Further
additions and modifications gave to the journal the
final form of a four sided lithographed sheet, where
there are daily isobaric and isothermal charts of the
Mediterranean Region and one European isobaric

chart. The fourth side was mainly restricted to the
daily weather dispatch, sent, by telegraph, to the main
Italian observatories and harbourmasters. From 1st
April 1927, this publication was continued by the
Weather Office of the Air Force Ministry.
• Rivista Meteorico-Agraria [Ten-days Agrometeorological Journal] (1879-1931) (Ministero dell’agricoltura
e foreste, 1935).
Published by the UCM, it showed, in ten days laps,
the European barometric situation, the weather
conditions in Italy, such as extreme temperatures,
cloudiness, precipitation, etc., offering an interesting
observation over agrarian news from every Italian
region. Each magazine was supplemented with a map
showing average isotherms and the rainfall distribution
in Italy. Short agrometeorological notes were also
published sometimes as an appendix.
The CRA-CMA Library has also many Italian and
foreign periodicals on Aerology, Oceanography,
Geography, Geology, Seismology, Volcanology, as well as
many early weather charts from the second half of the
19th centuries of both historic and scientific interest.
Moreover the library contains numerous conference
papers, working reports and monographs produced by
UCM’s researchers and employees since 1879.
It should be noted that the library also holds some
original manuscripts, unpublished correspondences (19th
and 20th centuries) and some interesting miscellaneous
collections, e.g. more than fifty volumes containing
memoirs and papers on Meteorology and Geophysics,
written by the greatest Italian scientists of the 1800’s and
1900’s, such as Domenico Ragona, Pietro Tacchini, Luigi
Palazzo, Giuseppe Mercalli, Mario Baratta, Alfonso
Cavasino, Ludovico Marini, Emilio Oddone, etc.
Over the years, the library attendance and consultation
did help many experts and researchers in geophysics and
meteorology to produce original studies, allowing new
books, articles, essays and academic works.
It has been recently learned that among the scholars who
attended the library, there was the young Enrico Fermi
(1901-1954). In the summer of 1918 Fermi attended his
studies at this library to prepare the examinations for the
admission to the Scuola Normale Superiore di Pisa. A
key step in his preparation was the study of a French
edition of the Treaty of Physics by Orest D. Chwolson,
professor at the Imperial University of St. Petersburg. It
is possible that in Rome there were only two copies of
this work, one in the library of Institute of Physics in via
Panisperna, yet inaccessible to the student Fermi, while
the other copy was and still is held in the CRA-CMA
Library. It was made available to Fermi by Eredia, his
teacher and also responsible for the “Servizio Presagi” at
UCM. Fermi spent most of that summer immersed in
reading the treaty in the CRA-CMA library.
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PHENOLOGICAL AND
AGROMETEOROLOGICAL DATA
AND PUBLICATIONS
At CRA-CMA, another very interesting heritage, not yet
fully inventoried and classified, is represented by raw
phenological data. This kind of documentation was
unknown even to us until three months ago,
when, for other reasons, we went to the Institute
underground room and, in several boxes (Fig. 7), we
found numerous phenological documents. Here we give
news about them, although we do not know their real
consistence. These documents are mainly of three
typologies: 1) ten days phenological cards; 2) ten days
logs with information about three kind of crops
(herbaceous crops; industrial crops; fruit trees) received
from several correspondent phenological stations; 3)
“Information forms” concerning agronomic data related
to agrarian regions (plain, hill and mountain areas) of the
Italian provinces.
The phenological cards are related to the period from
1934 to 1970, but it is possible that there are other ones
more ancient or more recent. Some of those also
contains meteorological data: extreme temperatures,
number of days with rain, total of precipitation during
the ten days. A cross control with information gathered
from the meteorological paper archive showed that
some phenological stations were meteorological too.
The ten days logs were hand written by an office
operator, who took note of notices received from
phenological stations by means of the cards provided for
this purpose.
Information forms, at the same time sent to the Italian
Central Institute for Statistics (ISTAT), to the
Agricultural Ministry (to UCM, see note 1) and to the
Agrarian Regional Inspectorate, recorded fortnightly
news about i) meteorological events and their influence
on agrarian works and development of crops and pests;
ii) availability of production means in terms of
mechanical equipments, manpower, animal force,
fuel…; iii) livestock conditions mostly concerning the
state of health; iiii) main products of agrarian markets.
Overall we estimate there are at least forty years of
descriptive information basically concerning the status
and phenological phases of several crops. At present we

do not know if such information have already been used
in phenological studies, but certainly in the last 30 years
we have no notice about studies or elaborations of data
extracted from the described documentation. A
cataloging of the recovered documents needs to evaluate
their relevance, the kind of use for these information
and how it will be possible to transform the information
itself into BBCH scale (Meier, 2011), nowadays the
reference scale at international level.
CRA-CMA edited a journal containing systematic
information on phenology: we refer to the abovementioned “Rivista meteorico-agraria”. This periodical,
published every ten days, also contains agricultural
information about crops, agricultural practices,
phenological phases, pests and diseases, meteorological
damages, for about 70 provinces. Phenological data are
mostly descriptive and not quantitative.
Among old books of the library, some concern
agrometeorological and phenological subjects. In
particular, we quote the following publications (Dal
Monte, 2009):
• Louis Cotte, Traité de météorologie [Treaty of
meteorology, by Louis Cotte], Paris, 1774;
• Giuseppe Toaldo, La meteorologia applicata all’agricoltura. Memoria che ha riportato il premio dalla
Società reale delle scienze di Montpellier, sul problema
proposto per l’anno 1774: Qual’e l’influenza delle
meteore sulla vegetazione, e quali conseguenze pratiche
possono ricavarsi, relativamente a quest’oggetto, dalle
differenti osservazioni meteorologiche sin ora fatte …,
[Meteorology applied to Agriculture. Work which has
won the prize of the Royal Society of Sciences in
Montpellier, on the question proposed for the year
1774: what is the influence of meteors on the
vegetation, and what practical implications can be
drawn with regard to this object, from the different
meteorological observations made until now? …, by
Giuseppe Toaldo], Venezia, 1775;
• Vincenzio Chiminello, Memoria che fu coronata
dall’Imperiale Accademia delle scienze di Siena sul
problema proposto per l’anno 1773, e aggiudicato nel
1775: Non possiamo sapere per mezzo di osservazioni meteorologiche se nell’estensione di tutta
Europa l’acqua che cade in pioggia ai giorni
nostri sia in maggiore o minor quantità di quella
che cadesse ne’ secoli a noi più rimoti; si cerca però
sapere la verità del fatto per mezzo di ragioni fisiche, e
quali utilità ricavar si potrebbero dalla scienza de’ fatti
per la coltivazione dei terreni, [Memory which was
crowned by the Imperial Academy of Sciences in
Siena on the issue proposed for the year 1773, and
awarded in 1775: We cannot know by meteorological
observations if the water that falls today in rain
throughout Europe is an amount less or greater than
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The CRA-CMA library is known as the “Central Library
of the Italian Meteorology”: today it appears as the
largest Italian collection in atmospheric sciences, the
main Italian memory of the historical tradition in
Meteorology and one of the main bibliographic
depository in Geophysics.
The library is about to join the National Library Service
(SBN), in order to get more visibility and make its
heritage more accessible to researchers.
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the one of the past centuries; but we try to ascertain
the truth of this by means of physical reasons, and what
utilities could get for the cultivation of land, by abbot
Vincenzio Chiminello], Padova, 1776 (Georgiadis and
Mariani., 2006);
• Ministero di agricoltura, industria e commercio,
Osservazioni fenoscopiche sulle piante, [Phenological
observations on plants, by Ministry of Agriculture,
Industry and Commerce], Roma, 1887;
• Istituto Centrale di Statistica del Regno d’Italia,
Periodi di semina e di raccolto per le principali
coltivazioni, [Sowing and harvesting periods for
principal crops, by the Central Institute for Statistics of
the Kingdom of Italy], Roma, 1937;
• Pericle Gamba, Meteore ed agricoltura, [Meteors and
Agriculture, by Pericle Gamba], Roma, 1939.
A detailed survey of CRA-CMA’s periodicals allows us
to highlight the following works of our interest:
• Gaetano Cantoni, Studj sulla temperatura del suolo
arativo, [Studies on arable soil temperature, by
Gaetano Cantoni], in “Meteorologia Italiana”, 1866/n.
28, p. 15-16;
• Alessandro Serpieri, Epoca della fioritura di alcune
piante in Urbino all’altezza di circa 400 metri, di
[Flowering time of some plants in Urbino at about 400
meters above sea level, by Alessandro Serpieri], in
“Supplemento alla Meteorologia Italiana”, 1867, p. 44;
• Giuseppe Passerini, Temperatura del suolo ed acqua
dei pozzi osservata a Guastalla (1817-69), [Soil
temperature and water wells observed in Guastalla
(1867-1869), by Giuseppe Passerini], in “Supplemento
alla Meteorologia Italiana”, 1869, p. 84-85;
• Giovanni Cantoni, La meteorologia agraria,
[Agricultural Meteorology, by Giovanni Cantoni], in
“Meteorologia Italiana : Memorie e notizie”, 1878,
fasc. II, p. 3-15;
• Domenico Ragona, Andamento annuale della
temperatura minima nello strato superficiale del suolo,
[Annual trend of minimum temperature in the surface
layer of soil, by Domenico Ragona], Roma, 1885, 8 p.
– Estr. da: “Annali del R. Ufficio Centrale di
Meteorologia”, 1884, parte I;
• Girolamo Azzi, Per la organizzazione di un servizio di
Meteorologia Agraria, [About the organization of an
Agrometeorological Service, by Girolamo Azzi], in
“Rivista meteorico – agraria”, 1912, p. 1247-1316;
In particular we will focus our attention on these eight
publications:
Traité de météorologie was published in Paris, in 1774.
Its author, Louis Cotte (1740-1815) was a French priest,
corresponding member of the Académie Royal des
Sciences. The fourth chapter of his treatise, named “Les
Tables des Observations météorologiques & Botanicométéorologiques” presents several tables on phenological

data. These data are not original observations made by
the author, but he reports the observations carried out
for 30 years (1741-1770) by Henri Louis Duhamel du
Monceau. They concern herbaceous plants, woody
crops, as well as birds and insects. Phenological data are
also accompanied by meteorological data.
La meteorologia applicata all’agricoltura […] is a work
by Giuseppe Toaldo (1719-1797), an Italian abbot
scientist who contributed greatly to the advancement of
modern meteorology. This book is a translation, by
Toaldo himself, of its original version in French Essai de
météorologie appliquée a l’agriculture, published in 1774
(Fig. 7). Its goal is the systematic study of atmospheric
phenomena aimed at obtaining data for statistical
weather forecasting to be applied to agriculture.
Memoria […] sul problema proposto per l’anno 1773, e
aggiudicato nel 1775: Non possiamo sapere per mezzo
di osservazioni meteorologiche se nell’estensione di tutta
Europa l’acqua che cade in pioggia ai giorni nostri sia in
maggiore o minor quantità di quella che cadesse ne’
secoli a noi più rimoti […]: this book was written by the
abbot and astronomer Vincenzio Chiminello (Toaldo’s
nephew and student), in response to this question.
Chiminello answers this problem emphasizing an
increase in rainfall and proposing the seeding lawns, in
order to exploit the increased water resources available.
The text was recently donated to the CRA-CMA library
by professor Luigi Mariani (University of Milan).

Fig. 7 - The title page of Giuseppe Toaldo’s book.
Fig. 7 - Il frontespizio del libro di Giuseppe Toaldo.

CONCLUSIONS
CRA-CMA library and archive represent a rich
repository of meteorological, climatological and
phenological historical information.
In Italy CRA-CMA is acknowledged as the main
institution which provides reference and consulting
services concerning meteorological and climatic data to
universities and agencies or other institutions of
national interest, while in spite of its potential and its
rich heritage very little known, it appears to be rather
unknown to the scientific and academic international
community.
Several projects are carried out to achieve full
exploitation of our data. The ongoing digitizing program
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Fig. 8 - Alessandro Serpieri: Table with phenological data
of Urbino, in “Supplemento alla Meteorologia Italiana”,
1867, p. 44.
Fig. 8 - Alessandro Serpieri: Tabella con i dati fenologici di
Urbino, in “Supplemento alla Meteorologia Italiana”, 1867,
p. 44.
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Osservazioni fenoscopiche sulle piante is a very original
book, printed in Rome in 1887. Its contents are: the
history of phenological observations in Europe,
the rules for the observation intended to the
agrophenological network founded in Italy by the
Ministero di agricoltura, industria e commercio, in 1885,
data from this network for the same year, the main
previous Italian phenodata (already published in other
publications).
Periodi di semina e di raccolto per le principali
coltivazioni (1937) contains climatic values for
phenological phases. For each Italian province, with
respect to three altitude zones (mountain, hill and
plain), we read starting and ending dates relating to
the sowing and harvesting phases for 29 herbaceous
crops and only to the harvesting phase for 19 woody
crops. About 11 woody crops, there is also the list of
most widespread varieties, with indication of the
earliest and the latest one.
Meteore ed agricoltura is a small handbook containing
practical instructions for farmers. It was written by a
geophysicist, Pericle Gamba, and printed in 1939. At that
time, its author was the director of the R. Ufficio
Centrale di Meteorologia e Climatologia (see note
number 1). The book is divided into chapters dealing
with the various meteorological phenomena and their
influence on different crops. The classification of
climates on pages 26-28 is very innovative, since
elaborated, for each agricultural region, according to the
crops that have the greatest growth and higher yield, so
we have the climate of olive, the climate of vine, the
climate of cereal, the climate of forest, etc..
Epoca della fioritura di alcune piante in Urbino
all’altezza di circa 400 metri: this is a table where, for
nearly fifty plants, Alessandro Serpieri, seismologist
and meteorologist at Urbino, notes the starting day of
the flowering stage for the year 1867 and its average
date deduced from a decade of phenological
observations (Fig. 8). Serpieri organized phenological
surveys on about 280 species, mostly wild, in the
territory of Urbino. The observed phenophase was the
beginning of flowering. He also compared the data
collected in Urbino with those of Bruxelles and
calculated the phenological gradients, (Puppi G. and
Zanotti A.L, 2009).
About the importance of phenological observations will
insist later Girolamo Azzi – eminent agricultural ecologist
who headed the Ufficio Centrale di Climatologia e
Ecologia Agraria (see note 1) from 1940 to 1946- in his
work Per la organizzazione di un servizio di Meteorologia
Agraria (1912). This writing emphasizes how the
organization of an efficient agrometeorological Service
is essential for Italy. Azzi’s reference model is the Russian
Service of Agricultural Meteorology.
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represents a first step to draw up climatic studies at
European scale on:
– climate dynamics in a comparative-historical
perspective, with special regard to the Mediterranean
region;
– identification of main atmospheric circulation patterns
as they daily evolve at sub-synoptic scale and at
mesoscale;
– reconstruction of temperature and pressure fields at
mesoscale, spatially interpolating historical data;
– climatic and phenological mesoscale models
verification based on historical weather and
phenological observations –in order to evaluate the
impact of climate change on growing crops.
At present the accessing and using the archival
documents and books is limited owing to the
incompleteness of inventories and catalogues and for the
lack of specialized staff operating in full-time. Therefore
one of CMA’s main goals is to ease access to the large
variety of historical weather data held in the paper
archive and library, in order to raise credit abroad and to
take part in international researches on historical
climatology.
We hope this presentation will encourage the exchange
of information and will open new relationships and
collaborations.
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