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Introduction

The transformation processes that describe the evolution of cities between the 18" and
19t centuries solicit the need for a study of the city with regard not only to changes in
buildings, spaces and urban furnishings, but also to the demographic, economic and,
more generally, social aspects that mark the modernisation processes that distinguish the
transition to contemporary city.

The goal of this paper is to propose a critical analysis of the possible documentary sources
available in Rome, with particular reference to the cartographic, census and fiscal
(especially cadastral), administrative and police ones. The aim is to discuss not only the
variability of the degree of reliability and the possibilities of diachronic comparability;,
but also the reliability of useful integration processes and, where the sources relate to
certain spatial elements, also of cartographic rendering and integration in a geographical
information system. In particular, with reference to this last aspect, it will be necessary
to discuss the feasibility of some processes of simplification and standardisation of the
information, in order to facilitate its utilisation and occasionally render the syntheses
and cartographic representations possible.

The nineteenth century urban cadastre of Rome represents a fertile ground for
experimentation in the domains of the quantitative analysis of the physical and socio-
economic characteristics of the urban space. The explicit relationships between
the descriptive data of the cadastral registers and cadastral maps facilitate the
computerization of this historical source and the construction of the GIS database. The
1:1.000 scale cadastral map of Rome dating 1818-1824 was georeferenced and further
digitized. Thematic information was collected from the second series of brogliardi
(cadastralregisters). We were able to produce thematic maps such as: building consistency,
land uses, property types, social status, estimate values, and to closely investigate the
spatial relationships amongst different information layers. Furthermore, we integrated
the cadastral database with a coeval data source from the Police Department, describing
the detailed spatial and descriptive information about the commercial activities.
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We will illustrate some first attempts at integration between historical sources for the
purpose of analysing the spatial distribution of economic activities in Rome in the 19t
century. The case study discussed here is on leather tanners. We consider this experience
valuable starting point for further detailed studies on the urban economic structure of
contemporary Rome.

Literature review

Spatial humanities is an expanding research field [1]. Research in this discipline exploits
the Geographical Information Systems (GIS) as one of the key methods for data handling,
analysis and representation. Today’s spatial humanities draw on the experience of
archaeology, where these methods were applied quite early, and historical geography,
which has a long tradition of interdisciplinary studies. Indeed, the so-called ‘spatial turn’
in historical studies [2, 3] during the last few decades has stimulated integration between
traditional and new research trends, obtaining often complex, but generally promising,
results. In this context, the spatial component has acquired a stronger meaning, also due
to the increasing awareness towards historical maps as digital cartographic supports.
The possibility of integrating into a single digital platform historical source of a different
nature and origin, as well as to manage, compare and share huge amounts of information,
imply the need to adopt innovative solutions. Thus, new insights, concepts and models
have found application in numerous historical GIS (HGIS) projects [7]. There is no doubt
that these developments bear important consequences in the field of historical research,
in general, and urban history, in particular [4-6]. The application of logical-mathematical
theory to the data structure deeply influences both the methodology of the approach to
the sources and the logic of their treatment, which becomes necessarily formal [8].

In historical applications, GIS is often considered a computer program to be used as a
support for visualization purposes. However, GIS is a technology. As such, it is a synthesis
of hardware, software, data, personnel and protocols combined into a single paradigm,
which has its power and main distinguishing features in geo-spatial analysis. GIS
provides the mechanisms to allow historical data from different sources to interact and
create new information. How would it be possible to integrate this complex technology
within a discipline that has its own, long-standing and consolidated epistemology?

The application of GIS in urban history is subject to severe limitations, such as high levels
of uncertainty related to the localization of events in space and time [9, 10] and imprecise
source data [11-13]. The latter is greatly accentuated when using GIS techniques that
‘constrain’ data to levels of precision that generally exceed those ‘naturally’ derivable
from historical sources. Uncertainty in a GIS environment is treated differently when
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compared to historical research: GIS experts use quantitative measures based on
statistical models, while historians evaluate source characteristics, their potentiality
and limitations, mostly qualitatively, according to experience and knowledge of similar
sources and of the historical context [14-16]. Nevertheless, finding solutions that suit
different necessities is, most often, possible [1, 17]. In this regard, the use of GIS in
historical studies requires the specific and careful evaluation of every single case, strictly
depending on the characteristics of archive sources to be integrated into the system [18].

Gregory et al. (2001) motivate the use of GIS in historical studies: data of different natures
can be easily integrated through their location on the Earth’s surface; visualization of
research outputs is more effective and enduring, thanks to advanced techniques, such
as animation and virtual landscapes; GIS enables forms of spatial analysis where the
coordinate locations of the features under study are an explicit part of the analysis [19].

The wealth of research on HGIS includes, amongst others, papers that introduce national
historical GIS systems, such as those of Great Britain, Belgium, the United States, Russia,
China, South Korea and Germany [20-28], and a multitude of papers covering, at different
spatial and temporal scales, topics, such as demography, landscapes and land uses,
economic activities, industrial development and transport networks [29].

However, scientific literature on urban HGIS is not very common. This is not surprising.
Theurban space, as acontainer of knowledge, traditions, memories and images, embodies
complexity levels that are difficult to fill by historical sources. The need for maps
that depict the urban structure with an elevated level of detail, as well as for spatially
homogeneous descriptive sources, makes the implementation of spatial databases more
difficult. Nevertheless, there are documented examples of the extensive use of HGIS at
the urban level: the Social atlas of London in the 17th century [30], the project on health
in 19th century London, based on Charles Booth’s inquiry [31], the Urban history of Tokyo
[32], the Timemap of Sidney [33], the Virtual Kyoto project [34], the Atlas des Parisiennes
[35] and trading places in London, Canada [36]. These examples show, in their diversity of
intents, the versatility of GIS methods in supporting urban history research.

The 1820s urban cadastre of Rome

The birth of the geometric cadastre of the rural and urban land ownership in the Papal
State is linked to the decision taken by Pius VII in the aftermath of the Second Pontifical
Restoration to reform both the tax system and the public administration of the State!.

1 Motu proprio of 6 july 1816, Reformatio publice administrationis et tribunalium ditionis pontificice.
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The management task was assigned to the Congregation of Cadastres, founded on 3
January 1817, composed of prelates chosen from the members of the Apostolic Chamber
and presided by Msgr. Cesare Guerrieri Gonzaga, who was also in charge of the Treasury
of the Papal State. The technical and administrative structure was headed by the General
Directorate of Cadastres, under the Presidency of the Census. For each province the
General Directorate of Cadastres supervised the Census Chancelleries established in 1817
with the operational tasks to survey, control and preserve documents. Rome had a special
autonomous structure, the Chancellery of the Census of Rome, also in charge ofthe Roman
countryside [37-39]. The first step undertaken by the Congregation of Cadastres was the
publication of regulations, on 22 February 1817. The next step was to entrust the cadastral
operations — with the exception of the territories of Rome and the Roman countryside -
to experts from Milan, based on a contract signed on 4 March 1817. A few months later, on
September 5, 1817, in an effort to dispel the anxiety of ‘local’ professionals side-lined by
the initial contract awarded to ‘foreigners’, another contract was assigned to four Roman
engineers for the survey of the Roman campaign. Finally, more than one year later, on
24 November 1818 a contract was assigned to two Roman architects, Gaspare Salvi and
Giacomo Palazzi, members of San Luca Academy, to survey the city of Rome within the
Aurelian Walls.

The urban cadastre is composed of 14 maps, one for each rione (district), each divided into
sheets (approximately 64 x 89 cm), the number of which varied according to the size of the
territory to be represented. There are in total 94 map sheets in scale 1:1.000.

Cadastral operations took longer than the expected six months because the contract with
Salvi and Palazzi did not include the valuation of properties but was limited to surveying
and descriptive tasks. During the cadastral operations the Congregation stipulated
precise “Instructions” for the communication of ownership changes to the cadastral
services, according to dispositions dating back to the French domination period (1809-
1814), which were still in force. Two documentary series “Catastini” and “Trasporti” were
created to record propeties variations [40].

Information on properties were recorded in hand-written registers called brogliardi.
There are two series of brogliardi. The first series, said “the originals”, one for each district,
was completed for most districts between 1818 and 1820, and for each parcel in the map
reports: the full address, the surface, the nature and the use of real estate units (fondi),
the number of rooms and the number of floors, the identity of the owner (or owners) and
their social status.

The second series, completed between 1822 and 1824, considers the updates and
corrections occurring in the meanwhile, and is complemented by the indication of the
rent and the related estimate values of real estate units. Estimated property values
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(estimi) were used in the calculation of taxation dues. The estimo was usually assigned
to the owner, and may include more real estate units (fondi), which do not necessarily lie
within the same parcel.

The detailed information gathered for the second series of brogliardi, is to be found in
the isole estimative (estimative blocks). These are small-format registers, traditionally
indicated by archivists with the term bastardelli, containing separately bound sheets, one
for each isola (building block), with a cover showing the name of the reference district
(rione). As the cadastral source, the archival series of isole estimative belongs to the fund
Presidenza del Censo (Presidency of the Census) preserved in ASRoma (the State Archive
of Rome); it consists of 20 registers, one or two for each of the fourteen districts of Rome?.
Their compilation became necessary the day after the drafting of the first series of
brogliardi, which were lacking relevant information such as detailed descriptions of the
interiors and the calculation of the estimi, information that subsequently entered in the
second-series brogliardi (1822-1824).

In the isole estimative, in fact, the illustration of the interiors of the buildings is completer
and more precise, enriched by interesting details such as the presence of furnishings
or external links, loggias, arcades, balconies, as well as the number of floors and rooms
belonging to each individual fund, the value of the current (corrente) or available
(reperibile) rent, referred to rooms in each floor. The “current rent” referred to the value
paid by the tenant, while the “available rent” was reported for buildings inhabited by the
owner; its value was obtained or from the amount of the last rent paid, if the property
had previously been rented, or from the general level of the rents related to that type of
property [41]. In the registers it is also possible to find information on correspondence
exchanged between surveyors and buildings owners about building documentation and
property acquisitions. The precise and detailed information of the isole estimative was
used to produce the second-series of cadastral registers brogliardi (1822-1824), although
in many cases information were subject to unifications amongst funds and variations,
that led to the loss of detail of the source.

The Urban Cadastre was approved by the Secretary of State on 4 October, 1823 and became
operational from January 1824. After the unification of Rome with the Kingdom of Italy in
1870 the new Italian Administration proceeded to update the urban cadastres on the basis

2 Indetail: Monti rione I, isole estimative 1-54 n. 2696, 55-100 n. 2697; Trevi rione II, isole estimative 1-63 n. 2698; Colonna
rione II1, isole estimative 1-29 n. 2699, 30-51 n. 2700; Campo Marzio rione IV, isole estimative 1-50 n. 2701, 51-95 n. 2702; Ponte
rione V, isole estimative 1-38 n. 2703, 39-74 n. 2704; Parione rione VI, isole estimative 1-42 n. 2705; Regola rione VII, isole
estimative 1-29 n. 2706, 30-60 n. 2707; Sant’Eustachio rione VIII, isole estimative 1-43 n. 2708; Pigna rione IX, isole estimative
1-31 n. 2709; Campitelli rione X, isole estimative 1-36 n. 2710; Sant’Angelo rione XI, isole estimative 1-28 n. 2711; Ripa rione
XII, isole estimative 1-44 n. 2712; Trastevere rione XIII, isole estimative 1-49 n. 2713, 50-111 n. 2714; Borgo rione XIV, isole
estimative 1-64 n. 2715.
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of the law of 11 August, 1870 and the regulations to implement this of 5 June, 1871 extended
to Rome by Royal Decree No. 260, 16 June, 1871%. The Urban Cadastre of Rome consisting
of the city maps, the second series of brogliardi, and the updates drawn up after Rome’s
annexation to the Kingdom of Italy, represent an extraordinarily rich and complete set of
information concerning the city and its population during the nineteenth century.

The HGIS of Rome in the nineteenth century

Most of the map sheets composing the urban cadastre feature errors of measurement
greaterthangenerallyacceptabletoday. The GIStechniquesofcalibration, geo-referencing
and transformation of projection overcome most of the problems of accuracy by reducing
the distortion of the paper format, the imprecision of the measuring techniques, and
the lack of a projection system. The 94 sheets of the urban cadastre of Rome were geo-
referenced using a network of ground control points (GCPs) based on a custom-made GPS
survey, and then digitized.

Thematic information was collected from the second series of brogliardi. The complex
inter-dependencies, especially those observable amongst owners and property types,
were handled in relational databases so as to avoid redundancy. The brogliardi is
configured as a list of real estate units (fondi) with their characteristics, estimate values
(estimi) and respective owners (proprietari). It was possible to interpret this source so as
to retrieve consistent information about:

» the property types: private property of an individual person or shared (multiple-
properties), property of public or religious authority;

» the social status of the owners: aristocratic, bourgeois, ecclesiastical, public
administrator;

» the property use: housing, economic activities, public offices, education, cultural;

» the physical characteristics of the units: number of floors, number of rooms.

Notwithstanding the difficulties arising from the complexity of relationships and the
frequent inhomogeneities in reporting estimated values, it was decided to include them
in the dataset, after having introduced a series of quality controls. Operationally, the
information obtained from the second brogliardi was classified according to the above-

3 Istruzioni per la rettifica catastale della parte topografica e descrittiva delle proprieta costrutte della provincia di Roma
(Florence, 1871) Archivio di Stato di Roma, Presidenza del Censo, envelope 2105.
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listed categories and associated with polygons representing single cadastral parcels
through ad hoc data querying routines. The level of detail of brogliardi is higher than that
of the cadastral maps: one parcel is composed of many real estate units (fondi) which have
one or more owners. Thus, in order to map the information deduced from the brogliardi
it was necessary to aggregate data at the parcel level. Aggregated data is, by necessity,
standardized according to specific rules; it may run the risk of losing the most peculiar
characteristics and/or representative values. Even more complex is the situation when
it come to include in the analysis, and to map, the estimated property values (estimi) of
property units [42]. Having defined clear and standardised data acquisition procedures,
allowed us to produce new quantitative information which facilitated statistical analysis
and thematic mapping of different socio-economic characteristics of the 1820s Rome
within the Aurelian walls. Information was aggregated from the parcel level to the
city block and district levels so as to compare various performance indexes easily. The
following thematic maps were produced: building consistency, land uses, property types,
social status of owners, estimated property values.

The distribution of parcels, owners and properties amongst the districts (rioni) of Rome
is summarized in Table 1. Pronounced dissimilarities characterize different districts,
reflecting the variability of the urban structure and its stratification. Simple thematic
maps clearly illustrate spatial distributions of physical characteristics derived from the
cadastral source. Building density (percentage of built-up area/total district area) is very
high in the bends of the river Tiber, an area that was densely built during the Middle Ages
but inhabited since Antiquity (Ponte, Parione, Regola, S. Eustachio and Pigna districts).
The north-eastern districts (Trevi, Colonna, Campo Marzio) and rione Borgo have
slightly lower building densities, while the large peripheral districts (Trastevere, Ripa,
Campitelli, Monti), characterized by the presence of villas, gardens and vineyards, have
fairly low building density indexes.

The difference between the medieval and the baroque city is evident by inspecting the
property values (estimates). The highest property values are to be found close to the main
political and administrative poles, in the areas of Montecitorio (Curia Innocenziana,
Ospizio Apostolico) and Quirinale (Palazzo Pontificio nel Quirinale, Dataria Apostolica,
Consulta) respectively to the left (west) and to the right (east) of Via del Corso. Around
these two power zones imposing residences as well as new commercial, welfare and
productive places were built between the seventeenth and the eighteenth centuries.
These dynamics are reflected by the property values, which are higher in the central
districts of Parione, Pigna, Colonna and Trevi.
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Table 1. Distribution of owners and properties

Rione (?(11::; Parcels | Owners Property units Rooms
| Monti 4.43 1,741 2,625 2,311 14,949
II Trevi 0.78 631 933 952 11,672

III Colonna 0.63 556 917 918 13,564
v Campo Marzio 0.82 1,354 2,051 1,914 18,869
\% Ponte 0.26 808 1,286 1,383 18,856
VI Parione 0.19 510 872 921 10,139
VII Regola 0.24 587 891 866 10,240
VIII | S.Eustachio 0.18 323 463 550 8,033
IX Pigna 0.21 265 396 452 6,919
X Campitelli 1.37 517 665 695 5,245
XI S. Angelo 0.10 381 1,105 988 4,959
XII Ripa 2.44 569 825 672 2,202
XIII | Trastevere 173 1,441 1,942 1,841 10,848
XIV | Borgo 1.02 562 845 835 5,569
ROMA 14.39 10,245 15,816 15,298 142,064

Source: Urban Cadastre of Rome, 1818-1824.

With reference to the property type, the brogliardi registers indicate that, on average,
54% of owners fell into the category of ‘single private’. This feature is more pronounced
in the districts of Trevi, Colonna, Campitelli and S. Eustachio. Multiple-properties were,
on average, 17% of the total, with higher shares in the districts of Regola, Colonna and
Campo Marzio and lower shares in Pigna, S. Angelo and Campitelli. Property held by
public authorities or religious bodies averaged 28% of the total, with a stronger presence
in Borgo, the heart of the ecclesiastical Rome, as well as in Monti and Trastevere, where
the number of convents and monasteries situated in the green suburbs was higher than
in other parts of the city.

The distribution of owners according to social status shows the prevalence of abourgeois
element, averaging 48% of all owners across the city, with higher shares in the districts of
Colonna, Parione e Regola. Aristocratic owners (average 18%) had a stronger presence in
the districts of Trevi, Campitelli, S. Eustachio, Pigna and Ponte, while the ecclesiastical
category accounted for 17% of the total number of owners, and was more numerous in
Monti, Pigna and Parione. The class of owners termed ‘Other’ represents mostly public
administration and foundations, except for the S. Angelo district where due to the
presence of the walled Ghetto, Jewish people were forced to live in conditions of extreme
overcrowding.
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Case study: leather tanners in Rome in the 19* century

The case study focuses on the integration between historical sources for the purpose of
analysing the spatial distribution of leather tanners in Rome in the 19* century. Since
1565, by law, leather tanners had to locate along the river in rione Regola?, just north to
the Jewish Ghetto, established in 1555. This obligation ended in 1801, year of dissolution
of the Leather Tanners Corporation. The detailed map obtained from the Police Census of
the botteghe (workshops) of 1827 shows that, even after the liberalization, leather tanners
continue to locate in Regola, with a few exceptions of activities located in rione Trastevere
and in Isola Tiberina. In order to give a reliable picture of the functional specialization
and of the spatial relationships related to this economic activity, we proceed as follows:

» Identify the most exhaustive archive source allowing to locate and describe
qualitatively and quantitatively the activities;

» Findother pertinent additional sources that would allow the comparison amongst
spatial distributions and descriptive contents;

» Integrate sources into a geographic information system;

» Utilize non geographic information to «assist» the interpretation.

The most exhaustive archive source allowing to locate and describe qualitatively and
quantitatively the activities is the Isole estimative. They report 59 leather tanners, of
various size and value, with the names of the licensed owners/tenants, their address and
parcel number. This information was geocoded in the cadastral map.

When we compare the picture obtained from the Isole estimative, with that emerging
from the second brogliardo, we realize that only 14 tanners have “survived”, located in
the immediate vicinity of the river. Reported activities are not the biggest, and our initial
assumption that the co-presence of a house and a tanner by the same owner brings about
the incorporation of the latest with the house, is not always true. The spatial distribution
of tanners reported in the second Brogliardo suggests that, in most of the cases, the choice
not to incorporate the activity with the house is related to the position of the activity and
to the “weight” of the tans compared to the houses in each building block. Completely
different picture of the activities is given by the 1793’s Assegne dei Beni, a register of
properties, complied on the basis of voluntary declarations by the owners. Only 8 big
leather tanners are listed, representing only two representative tanners families: Codini
and De Cupis.

4  Bolla Pontificia, 1565.
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Thirteen years later, in 1809, Vincenzo Colizzi, general inspector for the manufacturing
arts, compiles the “Catalogue of the manufacturing activities of Rome” recording
minutiously the state of Roman industry at the beginning of the Napoleonic period. The
leather tanners are 18; they include the 8 “known” activities from the Assegne dei beni,
in addition, other families appear, such as Candi, Giorgi and Gauttieri, the latest one
intermarried with the De Cupis since the end of the 18" century. Matrimonial policies,
having as an objective the economic expansion of the families, were common practice
amongst roman craftsman, and this characteristic clearly emerges in the Assegne and in
the Catalogue by Colizzi.

The census of the shops by the Police Department in 1827, reports 29 leather tanners,
many of which located in the same address as tanners registered in the Isole estimative,
but reporting different tanner names. The discordance does not affect the big families, it
represents small activities, often managed by tenants.

It is interesting to notice that most of the leather tanners indicated in the second
brogliardo, was not indicated by the other sources. Surprisingly, the Cadastral source
revealed the most unappropriated for analyzing leather tanning activities in the 19th
century in Rome. The integration with other sources highlighted the fact that spatial
distribution of leather tanning activities is strongly influenced by the presence of big
families and relationships amongst them.

Conclusions

Technologies that incorporate the spatial component allow the development of a deeper
and more sophisticated understanding of the data. This type of analysis, traditionally
scarcely used by historians, is now experiencing a growing number of applications,
as GIS technologies are no longer niche products and are becoming more accessible in
terms of costs and the supply of interfaces that are suitable for less experienced users
[56]. This latter aspect raises an important question: what would be the theoretical and
methodological impact of the recurrent use of information technology on the work
of the historian of the city and the territory? The use of spatial databases and map
application environments does not release historians from the duty of understanding the
circumstances and purposes of the creation of the studied documents or the application
of historical critiques. Interdisciplinary cooperation, especially including digital
technologies, places new requirements on researchers. Each of the relevant research
sectors has already developed a specialized vocabulary and methods. Topics, such as
a town or a certain territory and its appearance and development in the past, attract
scholars to go beyond the boundaries of their branch and seek a common language.
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However, this requires knowledge of quickly developing technologies, openness to new
impulses and the desire to understand the thought and work processes of colleagues
from other branches of science.

We bring evidence on the usefulness of GIS in evidencing/illustrating historical data,
exploring spatial relationships and producing new information. Although GIS is neither
sufficient nor necessary condition for applying microhistory, it represents a valid tool
for city historians. In the project Historical Atlas of Modern Rome, we are developing
methodologies of data integration based on GIS technology. We have completed the
acquisition of the 1818-1825 urban cadastre, and we are evaluating possible integrations.

The urban cadastre of Rome was updated in 1875, soon after Rome was proclaimed Capital
of Italy, and the maps with the relative descriptive information are fully comparable
with the previous 1820’s version. These two-integrated digital cartographic databases
represent the most complete and detailed large-scale information about the city and its
physical and socio-economic transformations during the 19 century.

Another important datasource for the city of Rome isrepresented by the registers of “Stati
delle anime” (“Survey of Souls”) that contain detailed information on residents organised
by parish. These registers were systematically compiled every year, at least since 1630.
Although it is not always possible to precisely locate residents inside a building block
(so as to have the information comparable with the cadastral source), data are referred to
the spatial units of parishes, offering the opportunity to keep track of the demographic
structure and its transformations and to perform demographic statistics.
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