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Abstract

In the past few decades historical documentation of a scientific and non-scientific nature has taken on critical
importance in the different sectors of seismology: historical seismology and historical seismometry.

Modern technologies offer unique opportunities for cataloguing and efficiently distributing the reproductions or
digital versions of scientific letters.

Over the last 20 years SGA (Storia Geofisica Ambiente) has set up and promoted, within the scope of the TRO-
MOS (INGV-SGA) and EUROSEISMOS (INGV-SGA) projects, initiatives for the cataloguing, reproduction,
study and dissemination of documentation relating to the history of seismology in both Italy and Europe. This
approach, based on the application of modern technologies, has enabled us to achieve a rigorous processing and
study of documents using the most appropriate information technology tools.

The techniques we have used encourage the dissemination and study of historical scientific documentation seek-
ing to bring together scholars and research groups within a new disciplinary community dedicated to studying
the history of earth sciences.

Key words history of seismology — historical doc- ian historical earthquakes and the documenta-
umentation — information technology — historical tion of the long Italian seismological tradition
database — Tromos — Euroseismos (Ferrari, 1997), multidisciplinary methodologi-

cal approaches to the study of past earthquakes
have been taking shape, both from the macro-

1. Introduction seismic and the instrumental standpoints
(Boschi et al., 2000; Guidoboni et al., 2007).

Over the last few decades, historical docu- In these innovative study sectors, Italy has
mentation, both of a scientific and non-scientif- been a very important laboratory for method-
ic nature, has acquired critical importance in ological experimentation. The literature on the
the different sectors of seismology: i.e. histori- methodology and the results of these approach-
cal seismology and historical seismometry. es are broad and consolidated. This paper analy-
Apart from the undisputed cultural and histori- ses the contribution of the modern technologies
cal value of the testimonies concerning the Ital- to the valorisation and the dissemination of the

historical-scientific materials on seismology and

the products of their elaboration.
Among the most interesting materials, the
Mailing address: Dr. Gabriele Tarabusi, SGA Storia epistolary documentation of a conventional sci-
Geofisica Ambiente, Via Fioravanti 59/2, 40129 Bologna, ~ €ntific kind stand out together with specialised
Italy; e-mail: tarabusi @sga-storiageo.it documents (macroseismic questionnaires). In-
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Fig. 1. Simplified scheme of the structure of the TROMOS database and the relations between the different
files. Although it can be managed in a relational way, in this case a hierarchical structure of the links has been
preferred. The levels of the hierarchy correspond to the respective positions of the files in the figure. In particu-
lar, for the observatories there are two files: the one of the observatory’s history, in which all the information is
summarised as well as the history of the observatory and the file of its variants (name, location, etc.).

As regards the instruments, there are three files connected with one another: the file of the prototypes (the idea
and the description of the instrument even if never actually made), that of the instruments actually made and lo-
cated in the observatories and the file of the variants of the instruments devised (modifications, re-location etc.).
One file collects the information related to scholar and the association. Two files collect the information relat-
ing to the earthquakes: one relating to the whole sequence and one relating to each earthquake that is the refer-
ence for the file cataloguing the seismograms.

The bibliographic file with the related texts of the sources and the information relating to the archive or the li-
brary of conservation, guarantees the documentary support to the information contained in the variation files on
observatories, instrument variants, prototypes, scholars, seismic sequences, and seismological glossary.

The database is potentially set up for sharing its files with other complementary files such as the CFTI4Med
(Guidoboni et al., 2007) is indicated on the right of the figure. Different types of interface and interactions with
other information technology tools allow for the use of the data in different modalities and a wide range of sci-
entific and cultural users.
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Fig. 2. The main consultation window of the TROMOS database contains four lists with summary information:
observatories, instruments, scholars/builders/associations, epistolary correspondents catalogued in the database.
A fifth list, at the bottom, is dedicated to collecting a selection of observatories, activated by double-clicking one
ach line of interest of the observatories list, following activation of the button: «Consultation/selection». A click
on the button «Map» allows us to create a map with the localisation of the selected observatories. Double-click-
ing on each line of the list activates a specific detail window.

deed, it is important from the scientific stand-
point both in itself and as a complementary
document to the seismological data sensu stricto
(i.e. seismic recordings, seismological observa-
tions, etc.).

2. The TROMOS Project

Over the last 20 years SGA has performed
and/or coordinated research and processed data
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within the scope of historical seismometry stud-
ies and the history of seismology in Italy (TRO-
MOS project) and Europe (ESC Working
Group History of Seismometry) (Ferrari, 1997).

Started by ING in 1990, the TROMOS proj-
ect has been addressed to the research, recov-
ery, restoration and re-establishment of the his-
torical heritage of Italian seismology. The re-
sults of TROMOS (1990-2007) project in Italy
have led European Seismological Commission
to establish the Working Group «History of
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Fig. 3. Observatories file, example of record. The following are indicated: name, international code, location,
province or region, country, geographical coordinates and quota.
The button «Bulletins» open the window with the list of all the bulletins present in the data base, relating to the

selected observatory (fig. 5).

In the lower part of the window there is, only when the data are available, the list of instruments used in the ob-
servatory, present in the data base. When available these report, besides the name of the instrument, also the
components and the start and end dates of function. With the button ‘Constants’, the window Instrument con-
stants is accessed, which allows for the visualisation of all the characteristics of the selected instruments, which
in turn allows for access to the consultation window of the constant history of the instrument (fig. 7).

Seismometry» (WG HoS) in 1992. During its
17 years of activity the project’s chief aims
were:

— the listing of the Centres of meteorologi-
cal and seismic observation operating in Italy
(18th-20th century), with details of the current
whereabouts of the relevant materials and his-
torical instruments;

— the restoration of some of the most impor-
tant historic seismic instruments in the Italian
meteorological and seismological observatories;

— the recovery and restoration of the histor-
ical seismograms of strong Italian earthquakes
recorded from the late 19th century in Italian
and European centres;
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— the dissemination of the historic and sci-
entific results of the research performed.

A dedicated indexing system has been set
up to store the information gathered from the
systematic collection and analysis of both pub-
lished and unpublished contributions found in
the course of the research.

A dedicated database (Ferrari, 1992), devel-
oped by SGA on behalf of the Istituto
Nazionale di Geofisica e Vulcanologia, has
been designed for the electronic storage of the
indexed information (fig. 1). Thanks to the long
experience of SGA in the research and electron-
ic storage of all kinds of environmental history
data, the database, after its first release, was up-
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dated «on the field». The current state of the
database has been verified after 16 years of im-
provement in the rationale and the efficiency of
its structure and tools (figs. 2-9).

The research numbers can be summed up as

e follows: 15,000 bibliographic and documentary

il sources (17th-20th century) have been found,
they concern over 1,000 meteorological and
seismological observatories, over 600 instru-
ments and 250 instrument-makers; 5,000 of
these sources have been entered in the database.
Over 5,000 letters have so far been individually
and partly microfilmed and analyzed.

Approximately 70 historic centers with an
observational tradition from the 1,200 cata-
logued ones have been visited or examined;
about 150 instruments (from 1818 to the 1970s)
out of the 600 ones registered in the database
have been identified and photographed.

Apart from valorising the fundamental con-
tribution of the Italian scientific community to
world seismology, the research performed with-
in the scope of the TROMOS project and the re-
lated specialist and non-specialist scientific
products developed (books, data base and inter-
net web site) have allowed us to outline and cre-
Fig. 4. Observatories file, example of iconography — ate a relatively accurate picture of the consis-
Valerio meteoric-magnetic observatory in Pesaro. tency and the state of preservation of the instru-
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s

Fig. S.Bulletins file, consultation window of all the bulletins present in the data base, relating to the selected
observatory. By highlighting a record from the list of bulletins it is sufficient to press the button «Show text» to
open the PDF file containing the digital scan of the original text.

Close window a |
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Fig. 6. Instruments file, example of record relating to the dissemination of the 1,000 kg Wiechert astatic horizon-
tal seismograph. By double-clicking on a line of the list you can access the detail of the information on that specif-
ic instrument. Highlighting a record from the list of bulletins it is enough to press the button Constants to access
the window Instrument constants, which allows the visualisation of all the characteristics of the selected instrument
and that in turn allows for the access to the consultation window of the constant history of the instrument (fig. 7).

ments and historical scientific documentary
materials of the Italian seismological observa-
tories that operated from the 1850s until the
1970s. The most recent investigations have
shown a worrying increase in the risk of disper-
sion of these assets. Among these materials the
station log book, scientific letters, seismo-
grams, particularly rare Italian and foreign seis-
mic bulletins stand out. In other cases, docu-
mentary files very important for seismology are
inaccessible or hard to trace unless they are
properly classified, reproduced and transcribed.
In fact, it is often a matter of handwritten mate-
rials that are quite difficult to read and that re-
quire a good knowledge of the contextual his-
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torical seismological and meteorological set-
ting for a complete understanding. Among
these scientific materials produced by scholars
in earth sciences an important role is played by
the scientific letters in the reconstruction of the
development of scientific instruments, the
methods of inquiry and the scientific theories.
Scientific letters between meteorologists and
seismologists from the 1850s quite often con-
tain important scientific data that may be poten-
tially useful even today. In the activity of avert-
ing the dispersion and incentivising the wealth
of unpublished historical scientific documenta-
tion from the important historic meteorologi-
cal-seismic observatories, starting from 2002 a
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Seismische Registrierungen in Jena. Veroffentlichungen der Reichsanstolt fur Erdbebenforschung

in Jena, Heft 14. 1.1929-12.1929.
Jena 1931

Fig. 7.Instruments seismic constants history file, consultation window of the constant history of the instrument.
By selecting a line from the list the related bibliographic reference is highlighted in the text field «Details» at
the bottom. By clicking on the button «Show text» the PDF file is opened containing the digital scan of the orig-
inal text from which the information have been extracted.

specific project of cataloguing and reproduction
of scientific correspondence has been launched:
Letters in Earth Sciences (Ferrari, 2002).

The research, extended to the broader com-
munity of scholars and sites preserving historic
materials, aims to promote and foster the iden-
tification, cataloguing, electronic scanning and
dissemination of files relevant to the history of
earth sciences and astronomy.

At the same time the project also attempts to
promote the recovery, in digital format, of
everything hitherto published: letter catalogues,
registries and whole letter transcriptions: digital
document scanning should also support this
phase. In this phase the project leaders are mak-
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ing contact with the various institutions that
preserve historical correspondence having
some relevance for this research, already partly
transferred into printed materials, to sound out
their willingness to collaborate.

Cataloguing, scanning and dissemination
are carried out in compliance with any copy-
rights safeguarded by the applicable laws and
on the grounds of any agreements signed with
bodies or private individuals holding the files
relevant to the study.

Within the scope of this project, we have cat-
alogued and scanned the Tacchini correspon-
dence archives held at the Ufficio Centrale di
Ecologia Agraria (Central Office of Agrarian

——
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Fig. 8. Scholars and associations file, example of record. Apart from the biographical information, the window
reports the list of the letters sent or received by the scholar. Double clicking on the line of interest opens a win-
dow with the details of the related letter, also with the chance to open the PDF file of the integral raster repro-

duction of the letter.

Ecology, Rome) and the Grablovitz Archive at
Ischia, only recently made available by the heirs.

The Tacchini correspondence archives, cru-
cially important for the history of seismology,
comprise about 5,100 letters from one of the
most important periods for seismology (from
1861 to 1900), during which the Italian geody-
namic service started taking shape, the forerun-
ners of the geophysical network of the Istituto
Nazionale di Geofisica. For this archive the cat-
aloguing has been completed followed by the
digital reproduction of the correspondence hav-
ing a historical seismological interest. The let-
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ter archive of Giulio Grablovitz at Ischia was
first of all catalogued and subsequently the dig-
ital reproduction of the correspondence having
a prevalent seismological and meteorological
interest was performed, for over 1,000 letters
altogether, while the seismograms were re-
stored and made available to the SISMOS Cen-
tre for high-resolution digital scanning.

A website (http://storing.ingv.it/letters/) has
also been set up. The site allows for the selec-
tion of project database subsets by the name of
the correspondents and by date-intervals (fig.
10). Also being set up is a GIS interface that
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Mensini Jacopo, La spia ortosismica, nuovo
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sussultori, in "Bullettino del Uulcanismo

*,"A. 11 ¢1875), p.71.
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Fig. 9. Bibliographic file, main search window. In this file different kind of printed and manuscript documents
(observatories, instruments, scholars, earthquakes etc.) are stored: selected papers from scientific journals,
books, station bulletins, station handbooks, letters etc.
Each chart reports the bibliographic code (CODBIB) and the progressive order of the document and, if available
at the current state of the research, the following information: name, role, geographical and chronological refer-
ence of the authors; title, geographic and chronological reference of the document; the place and date of the pub-
lication; whether it is a publication, a manuscript or a copy of a manuscript.

In the case of scientific correspondence, if further information is available for a letter, a button named «Letter
Details» is activated, which, once pressed, opens the window with the details of the related letter, and the chance
to open the PDF file of the integral raster reproduction of the letter.

will allow for the geographical querying of the
online database.

3. The EUROSEISMOS Project

Digital preservation of the unique seismo-
logical patrimony consisting of historical seis-
mograms and earthquake bulletins, and of relat-
ed documentation (e.g., observatory log books,
station books, etc.), is of utmost importance to
avoid deterioration and loss over time
(Kanamori, 1988). Dissemination of this seis-
mological material in digital form is of equal
importance to allow for the re-evaluation of
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past earthquakes using modern techniques and
the re-evaluation of the seismic hazard.

In 2002 at the ESC held in Genoa, a project
entitled «Saving and Studying the Seismograms
of the Strongest Euro-Mediterranean Earth-
quakes» coordinated by Graziano Ferrari (SGA
— Storia Geofisica Ambiente) and Nicola
Alessandro Pino (Istituto Nazionale di Geofisi-
ca e Vulcanologia, INGV) was started. The
project was named EuroSeismos (ES) and ini-
tially saw the participation of 24 researchers be-
longing to 15 countries which then grew to
more than 40 researchers belonging to 31 coun-
tries from the Euro-Mediterranean area.

The goal of the project was to exploit fully
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Fig. 10. Simplified scheme of the process of acquisition and dissemination materials of the project Letters in
Earth Sciences. The letters processed in different forms (digital scanning, full transcription, registry) from the
original place of preservation are catalogued and all the papers are added to the TROMOS database. The inter-
net-based dissemination project of all the materials provides for the parametric (i.e. the name of the correspon-
dents, chronological range, type of letter and contents, etc.) as well as geographical querying of the database.
The first type of querying has already been set up, while the geographical type of approach is still undergoing
completion.

At the bottom, an example of the outputs list. The keys to the right of the correspondents’ names refer back to
their respective biographies, while the button on the far right refers back to the image of the letter and the cor-
related information.
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The project has 80 fac aBowsd for the recovery of over 25,000 bistorical seismograans Brom 126 sbacrvatories of 28 of the 29 countiies that have jeined the project. Over
20,000 seismograms have so far been scarmed by SISMOS center of the NGV,

Oramng to the different decay factors, . P d senous p 2on problems and handing them could have made thexr already precancus
conditions even worse. Several hundred setsmograms have thus been the sobject of conserw and work, so that they could be digtally scanned
and better preserved for the fature.
At the present stage of the project the perations are being organised and scheduled as in the table below.
By the links i the " col access o pages data available for the Station

S 55 the link in the “Becording Period* calumn, the pages of lable from each Sati

Recording  Transfer to Present
Code Station name Place Country Responsible period* Ialy Arrived  state
EBR  Ehe Obssreatory Roguetes-Totoea Spain J Batiid 1904-1966 ~022003 03032003 retumed
FEBR  Eahea Obgeraton Barcelona Spain J Batlid 13061900 2 -022003 03032003 retumed
UCC B Observatory of Belgium Uccle Belgium T.Camelbeeck 19081957 -062003 04062003 retumed
ATH  Athens Observalory Athens Greece |Baskaidas 19121976 062003 22062003 scanned
IAG  Zagieh Obssrvalory Tagreb Croatia 1 Allegretti 19071983 -07.2003 2208.2003 retumed
LW Ljubljana Seismic Station Liubljana Slovenia. M. Ziveic. 19601990  -082003  (06.08.2003 retumed
PRA  Pragus Seismic Station Prague Czech Republic  J Zednik 19281967 -08.2003 06.08.2003 redumed
CHE  Cheb Seismic Station Eger Czech Republic J Zedrik 19091957  -082003 05082003 retumed
PRU  Pruhonice Seismic Station Prubonice Czech Republic  J Zednik 19581909 -082003 06082003 retumed
KHC  Kasperske Hory Seismic Station  Kasperske Hory Czech Republic  J Zednik 19611999  -082003 (06082003 retumed
BNS  Bansherg Seismic Station Bensberg Germany D Kaiser 19531980  -012004  19.01.2004 retumed
€L Collm Seismic Statio " D.Kaiser 19361980 012004 190012004 retumed
LEl  Leipziq Seismic Station Leipzig Germany D Kaiser 19111964  -012004  19.01.2004 retumed
GTT  Géttngen Observatory Gattingen Germany D Kaiser 19041980 - 012004 19001.2004 retumed
MNH  Manchen Observatory Minchen Germany D Kaiser 19051960 - 012004  19.01.2004 retumed
TR Tieana Observatoey Tirana Albania L Duni 19691980  -092003 12092003 retumed
™ Thilisi Observatary Thilksi Georgia M. Elashvili 1N3NTE " 022004 -022004 relumed

Fig. 11. «Collection» section of the ES Website with progressive updating of the phases that have affected the
seismograms coming from the different partner countries involved in the project.

Date: 28/08/2006
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les GTT_M_1904071307141  (Wiachart E:N [14.00:20.6 [151:160 - = ati- FRANCE

€5 |GTT_N_1905041008421 [Wischert  [EN  [14.00;10.6 [151;160 |60033 - 1903 04 10 - Vaison La Romaine (Vallse Du Bhone)) - FRANCE

[Es  |GTT_E_1905041008421  |Wiechert EsN [14.00:10.6 [151:160 |600S3 - 1905 04 10 - Vaison La Romaine (Vallae Dy Bhone) - FRANCE

[GTT_N_1903052807521 (Wiachert E:N 14.00;10.6 |151;160
GTT_E_1905052807521 |Wiachart E:N 14.00:;10.6 [151;160
(GTT_M_1905052808001  |Wiechert M;E 1.5 2100

[es GTT_E_1905052907561  [Wiachart E:N 14.00;10.6 |151;160 |600%6 - 1905 05 29 - lvandcics (v Croatia) - CROATIA

88 g o8
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ES GTT_M_1905052907562  |Wischart MiE 1.5 2100 60056 - 1905 05 29 - Ivanicics (v Croatia) - CROATIA
[es GTT_M_: ch E:N 14.00;10.6 [151;160 (60036 - 1903 0% 29 - [vanicica (Nv Croatia) - CROATIA
Es GTT_M_1905090710511  |Wiechart iE 1.5 2100  [19344 - 1905 09 08 - Calabria - ITALY

IES GTT_N_1905090710581  |Wiachart E:N 14.00:10.6 [191;160 [19344 - - Cal, -

T e P e S )

Fig. 12. From the «Seismograms Available» section of the ES Website, it is possible to know for each Obser-
vatory the details relating to the scanned seismograms available in the SISMOS web site. From this section it is
also possible to have low-resolution preview access of the seismograms, know the mean values of the main in-
strumentals constants (from the TROMOS database) and know which earthquakes, among those chosen by the
project partners, refer to each recording.
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EDowdload the bst in ASCII format
Date: 29/08/2006

[WTErR s [R [Vear [Mo [pa [Fo [Mi [Se [t [on [l [M [Prior [Req [Epicentral Zone [country
[eoos7 10 [* [1%035 (06 o1 (o4 [42 [19.3 [z 13.5 o [e6 a [Duni - Pekevski Morthern Albania [Aibania
[eo11s 38 [* [1911 [0z 18 [21 [25 [1e 40.85  [20.7 o [e7 & Duni - Pekevski Ghrid Lake Region [Albania
[Eoies 3¢ [* (1920 (11 [2¢ [oe [51 |o [0.35 [19.95 [0 [e.e [A [Buni - Baskoutas Southern Albania [Albania
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In the second col is the number of scanned Sei lable for each
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* = requested by 2 or more national partners
b= before 1895
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1,2,3, ecc. = events supposed dupbicated, please help us to check

Fig. 13. For each project partner a page is active with the list of chosen earthquakes, which allows us to access,
by means of the link of the NTERR column the updated situation of the seismograms and the data available for

each event.

the potential offered by historical seismograms
for reappraising historical earthquakes using
modern techniques. The necessary steps for
pursuing the above goals are:

1) a well organized data-collection,

2) high resolution digital scanning of the
historical material,

3) dissemination of the digital images

4) fostering the growth of a Euro-Mediter-
ranean community on the topic of the process-
ing of the seismograms of the historical earth-
quakes.

As the SISMOS facility of INGV (see
Michelini et al., 2005, for a recent update on its
activities) had already set up a scanning labora-
tory with dedicated personnel (http://sismos.in-
gv.it), it was agreed that the image-processing
activities and the data dissemination should be
centralised at the INGV headquarters in Rome,
where the SISMOS facility is situated.

The Euroseismos project website (http://stor-
ing.ingv.it/es_web/) has been developed and up-
dated by SGA Storia Geofisica Ambiente of

750

Bologna. Thanks to regular updating of the data,
all the partners have been able to follow the proj-
ect stages (fig. 11) and gain a picture of the infor-
mation contents available in real-time (figs. 12,
13 e 14). In the various section of the website,
the pages are enriched with previous information
for the study of the seismograms, archived in the
TROMOS database thanks to the recovery and
the digitalisation of the complementary docu-
mentation (figs.15-17).

By the end of 2007, the project had been ca-
pable of collecting 30,000 historical seismo-
grams from 132 observatories from a list of 611
earthquakes chosen by the participants (figs. 13
and 14). The scanned digital images have been
assembled in DVD volumes and mailed to the
contributing partners. Similarly, all the histori-
cal records are viewable interactively at low
resolution and can be requested at very high
resolution on the «Seismogram Request» Sis-
mos web site.

Throughout the four years of the project, fi-
nancial support was provided by INGV to SGA.
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Fig. 14. From the «Main and regional list» section of the ES Website (A), it is possible to access the consulta-
tion of the data available for each of the 611 earthquakes chosen by the project partners, both on chronological
(Earthquake Catalogue) (B), and geographical grounds (Earthquake Map) (C), in relation to the country in which
the epicentres are localised. From both windows it is possible to select the earthquake of interest and visualise
an interactive map all the stations where seismograms scans are available in the SISMOS database, besides the
epicentre of the event (D). By clicking on one of the sensitive points the list of seismograms available in the SIS-
MOS database for that earthquake is visualised; for each one the main data present in the TROMOS database re-
lating to the observatory and the recording instrument and its constants (E) are reported. By clicking on the icon
of the left-hand column of the latter window (E) it is also possible to access a low-resolution preview of the seis-

mograms.

SGA was in charge of gathering and identifying
the relevant material, organizing the exchange
of materials among the participants and INGV,
preparing and managing the Euroseismos web
site, and maintaining contacts with the project
partners. In addition, the project has greatly
benefited from the expertise of the SISMOS
personnel for archiving and managing the abun-
dance of digital raster images.
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Finally, in September 2005, the «1st Workshop
on the Vectorizazion of Historical Seismograms»
was held in Grottaminarda, Italy, organized by IN-
GV in collaboration with SGA, during which the
Teseo® vectorizer (http://sismos.ingv.it/teseo/, Pin-
tore et al., 2005) was presented and its use ex-
plained. About 20 participants from 10 Countries
of the Euro-Mediterranean region attended the
workshop.
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Fig. 15. Example of consultation through the ES website of the complementary documentation relating to the
Jena observatory, collected and scanned within the scope of the TROMOS and EUROSEISMOS projects and
stored in the TROMOS database. In the main page of the station (A) the following are indicated: name, location,
province or region, nation, international code, geographical coordinates and quota. Also present, when available,
are observatory photos. The tables relating to the instruments that have worked at the station follow, divided in-
to mechanical and galvanometric. For each instrument the main average constants and the recording period are
indicated; by clicking on the name a page opens with the image of the single instrument (B); through a link it is
possible to access the page relating to the instruments’ seismic constant history (C); for each time-interval the
constants refer to, there is a link that enables the viewing of the scan of the single page of the bulletin from which
the information has been drawn (D). At the bottom, in the main page of the station (A) the available bulletins
are listed in a table, with the indication of the author, the title and the year of the edition; through a link it is pos-
sible to open the PDF of the integral raster reproduction of the bulletin.

As explained above, the project has paid great bearing on their improved interpretation.
special attention to the complementary docu- This kind of documentation, being the subject
mentation and has promoted the recovery, digi- of recovery and reproduction within the TRO-
tal scanning and dissemination of those materi- MOS project in Italy, would also be the subject
als. Seismic bulletins, station books, handwrit- of special attention in EUROSEISMOS (figs.
ten notes, scientific correspondence, copies of 15 and 16). In the various sections of the ES
seismograms amount to a complementary doc- web site a lot of precious information is made
umentation to the seismic recordings have a available to the researchers relating to the ob-
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Fig. 16. Euroseismos website: Geographic access by country to the seismic bulletins of the different observa-
tories. By clicking on the map it is possible to ace the list of bulletins collected during the project for each coun-
try. From this list it is possible to open the PDF file of the integral raster reproduction of each single bulletin.

servatories and the instrumental constants and
their change in time, coming from such a com-
plementary documentation and archived in the
TROMOS database, both during the project and
during the previous 17 years.

Within the framework of the EUROSEISMOS
the project bulletins of the International Seismo-
logical Summary (ISS) from 1918 to 1963, for a
total of over 39,000 pages have also been scanned
and collated.

The original bulletins of the International
Seismological Summary (ISS) from 1918 to
1939 have been obtained thanks to funding pro-
vided by the US National Science Foundation
through grant EAR-9725140 (Villasefior et al.,
1997) and have been scanned and collected by
SGA Storia Geofisica Ambiente (Bologna)
thanks to funding provided by the Istituto
Nazionale di Geofisica e Vulcanologia (Rome).

The scanned images of the bulletins of the
International Seismological Summary (ISS)
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from 1940 to 1963 have been obtained as part
of a global earthquake relocation project (Vil-
lasefior et al., 1997) initiated with funding from
the US National Science Foundation through
grant EAR-9725140 and collected by SGA Sto-
ria Geofisica Ambiente (Bologna) on behalf of
the Istituto Nazionale di Geofisica e Vulcanolo-
gia (Rome).

A dedicated section of the Euroseismos site
allows for the online consultation of the single
pages of the ISS bulletins or, alternatively, the
download of each and every whole bulletin in
PDF (fig. 17).

The updating of the EUROSEISMOS site is
guaranteed by a complex automatic procedure
devised by SGA, which starts from the data re-
lating to the scanned seismograms coming
from the SISMOS database. That procedure
searches in the TROMOS Database for all the
information available relating to the station and
the recording instruments and automatically
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Fig. 17. Section of the ES web site in which it is possible to consult the ISS bulletins from 1918 to 1963 page

by page and download them wholly in PDF.

generates the HTML pages for the consultation
of the ES site and illustrated in this Chapter
(fig. 18).

4. Macroseismic questionnaires

In 1985, during its research, SGA came
across a copious unpublished historical scien-
tific documentation in the 16th century loft
spaces of the UCEA, which for years had been
used merely as stock rooms. This documenta-
tion consisted of macroseismic questionnaires,
seismograms, meteorological questionnaires
and unpublished documentation of seismologi-
cal and meteorological interest. The documen-
tation of seismological interest was given out
on study loan to SGA by the UCEA manage-
ment. The operation achieved a dual objective:
that of saving this material from the risk of de-
cay and dispersion, and that of making avail-
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able the scientific contents of the documenta-
tion for research into historical seismology and
the history of seismology.

The macroseismic questionnaires represent
an original documentary format, fundamental
in the reconstruction of the historical seismic
scenarios. These are special pre-formatted
questionnaires that were filled in when earth-
quakes occurred and then centralised at the
Central Office of Meteorology and Geodynam-
ics (subsequently at the ING). Notwithstanding
their peculiarity, these documents belong to the
genre of scientific letters.

In Italy there are two important archives of
macroseismic questionnaires: the one cited
above (1871-1900), preserved at the Ufficio
Centrale di Ecologia Agraria (Central Office of
Agrarian Ecology of Rome — UCEA, now
CSA-CRA), and the other preserved at the IN-
GV that involves the subsequent period up to
the present-day, with a few gaps in the 1970s.
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Fig. 18. Simplified scheme of the procedure for updating the EUROSEISMOS site.

In the spring of 2003, on behalf of INGV
(Istituto Nazionale di Geofisica e Vulcanolo-
gia), SGA completed the digital scanning of the
entire archive containing the macroseismic
questionnaires (over 37,000 documents) of the
Ufficio Centrale di Ecologia Agraria of Rome
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(where the first Italian public geodynamic serv-
ice was founded in 1887).

The documents that make up the UCEA
archive have been submitted to colour scanning
at a resolution of 300 dpi. The reproduction has
involved all of each document. In order to guar-
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Fig. 19. Example of PDF file with the front and back images of a macroseismic questionnaire. The heading re-
ports the institution owning the documents, the institution promoting the reproduction and the use of the docu-

mentation reproduced.

antee a user friendly and complete consultation
the 76,244 images have been set up in PDF files
that maintain the uniqueness of the different
documents. So a PDF file with the back and
front images of the document identifies a
macroseismic questionnaire, while a paper con-
sisting of several pages has been laid out in a
PDF file containing all the pages of the report.
This processing has produced 37,467 file-docu-
ments.

As for the other similar reproduction initia-
tives performed within the scope of the TRO-
MOS project and in compliance with the rules
for the use of archival materials, each PDF page
presents a heading (fig. 19) that cite the body
owing the documents, the body promoting its
reproduction and the terms of use of the docu-
mentation reproduced.
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The single images were transferred to file-
documents in PDF complete with headings by
means of a single automatic procedure per-
formed by software, developed in C++ lan-
guage and specifically designed.

The 37,467 PDF files thereby obtained of
the digital scans of the macroseismic cards of
the UCEA Archive are all collected in 10 DVDs
that altogether occupy over 32 Gigabytes.

The numbering of the single PDF files and
their organisation inside the folders largely fol-
lows the order present in the paper archive at
the time of the scanning which, apart from
some exceptions pointed out here, also repre-
sents the chronological order.

An HTML index (fig. 20), created by means
of automatic procedures specifically developed
for this job, allows the chronological consulta-
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Fig. 20. Initial HTML page (Home) for the chronological consultation of the digital of the macroseismic ques-
tionnaires. In the top frame the project credits are given; in the one on the left there is a general index with the
links for the navigation within the Archive; in the one on the right-hand side, the history of the Archive is con-
cisely told, from its birth to the digital scanning in 2003.

tion, by year and month, of the whole. The ad-
vantage of a consultation by means of an
HTML index is first and foremost its accessibil-
ity through any browser, irrespective of the
platform and the operating system. This form of
data organisation facilitates the online digital
publication of the macroseismic questionnaires
already reproduced and also opens up interest-
ing applicative prospects or other analogues
archives present in the seismological research
bodies both in Italy and abroad.

Given the territorial nature of the seismic
event, an application has also been developed
that allows us to consult the digital files of the
macroseismic questionnaires on a geographical
basis. This application has so far been tested on
some sample events, and not on the whole file,
in that for it to work properly it is necessary to
carry out a preliminary task of re-coding the
single PDF files, which, given the size of the
file, calls for a large amount of time. After a
thorough job of comparing the cards with the
toponomastic catalogues and the earthquake
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catalogue, the PDF files are renamed on the
grounds of a pair of codes that univocally iden-
tify the location of origin of the document
(NLOC) and the seismic event whose effects
are being described (NTERR).

Subsequent to such a codification, it be-
comes possible to automatically create, through
a MAPINFO PROFESSIONAL tool developed
using MAPBASIC language, an interactive
map for each earthquake (fig. 21), which visu-
alises all the locations from which the question-
naires had been sent, thus allowing the geo-
graphic access to the documents.

The cartographic tool developed first of all
generates the earthquake list on the grounds of
the NTERR codes present in the file names,
taken only once. For each line of that list it
identifies the NLOC associated to the NTERR
and it extracts from the database the basic infor-
mation relating to the seismic event (intensity
and epicentral localisation) and the different lo-
cations (geographic coordinates).

The individual maps of the distribution of
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Fig. 21. Example of interactive map allowing to geographically access the consultation of the digital file of the
macroseismic questionnaires. By clicking on the map the documents relating to each location can be visualised

and interpreted.

the information for each event are thus created.
Thanks to the NLOC-NTERR codification it is
also possible, by means of a special and pur-
pose-designed Hot-Link key to access the doc-
uments directly from the map itself.

5. Conclusions

The methodological approach followed by
SGA in the valorisation of historical scientific
documentary heritage from 1986 to the present,
based on the application of information tech-
nology tools that have enabled us to achieve a
rigorous treatment and study of documents, is
always oriented to such techniques and solu-
tions that offer widescale accessibility to the
documentation and that allow a modern form of
dissemination.

The methodological approach followed by

758

SGA is also oriented to creating a new discipli-
nary community dedicated to studying the his-
tory of the earth sciences. The cases we have re-
ported here comprise some possible examples
of new forms of interaction between research in
historical seismology and the techniques used
to encourage the dissemination and study of
historic scientific documentation.
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