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documentation and valorization of convents of documentation and valorization of convents of 
minor orders and the most important pilgrimage minor orders and the most important pilgrimage 
sites in tuscany. sites in tuscany. the case study of san vivaldo in 
montaione (fi)

Abstract

The complex of the Sacro Monte and the Convent of San Vivaldo is considered one of the 
most interesting places of pilgrimage in Tuscany. Its location is of high landscape value, and 
in 1984, it was declared a national monument. San Vivaldo represents one of the most sig-
nificant points within the network of places of pilgrimage and devotion represented by the 
Sacred Mountains. The complex today consists of the Church, the Convent and eighteen 
chapels located in the green around the convent complex, which, in the original project 
(first quarter of the sixteenth century), ideally reproduced the Holy City of Jerusalem. The 
convent and church were built at the beginning of the 16th century. The complex was stud-
ied by designing a 3D digital survey using the appropriate technologies to provide the metric, 
morphological and material knowledge necessary for the property’s documentation, preser-
vation and enhancement

Keywords: Sacred Mount, San Vivaldo, F-ATLAS, Documentation, laser scanner 3D, SfM, 
friars Minor, Franciscan

Giovanni Pancani
University of Florence
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1. Introduction

The project for the survey and enhancement of the site of San Vivaldo is part of the 
European project ‘F-ATLAS – Franciscan Landscapes: the Observance between Italy, 
Portugal and Spain’ (http:///www.f-atlas.eu), with the participation of the Department 
of Architecture of the University of Florence (DiDA), the ISCTE-IUL of the University 
of Lisbon, the University of Barcelona and the UCP-CEHR of the Portuguese Catho-
lic University. The project is developed within the JPI-CH program (Joint Programming 
Initiative in Cultural Heritage). It offers technologies and methodologies of analysis and 
research to assess the conservation conditions of the Italian-Portuguese-Spanish Francis-
can mendicant network. This research aims to create an ‘atlas’ that documents the level 
of knowledge of the monuments concerned to prepare strategies for their conservation, 
protection and promotion of the sites under study (Parrinello et al., 2017).
The Franciscan complex of the Sacro Monte and the Convent of San Vivaldo in 
Montaione (FI) is considered one of the most interesting places of pilgrimage in Tus-
cany. Because its position is of high landscape value, in 1984, it was declared a na-
tional monument. 

•
Fig. 1
General plan 
of the complex 
of San Vivaldo, 
the Monastery 
and the Sacred 
Mount’s chapels.

opposite page
Fig. 2
Picture of San 
Vivaldo in the 
surrounding 
landscape.
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It is also a spiritual, cultural and tourist reference point for Valdelsa, the whole Province 
of Florence, and the neighbouring provinces of Pisa and Siena. Finally, the site of San 
Vivaldo represents one of the most significant points within the network of places of pil-
grimage and devotion represented by the Sacred Mounts.
San Vivaldo today consists of the Church, the Convent entitled to San Vivaldo and eight-
een chapels located in the green around the convent complex, which, in the project of 
the original plant (first quarter of the sixteenth century), ideally reproduced the Holy City 
of Jerusalem. 
The chapels host inside plastic groups depicting episodes of the life of Christ that oc-
curred in the places of the Holy City and Palestine. 
In some cases, the formal, stylistic and architectural peculiarities of the chapels directly 
refer to the memory and description of the buildings of the Holy Land. The chapels that 
form the route of the Sacred Mount of San Vivaldo were not randomly located within 
the wooded green area. Still, this place was chosen for its specific geographical similar-
ity with Jerusalem’s territory, and the Gerosolimitan model’s topography was repeated 
(Ghilardi, 1895).
The convent and the church were built in the early sixteenth century: the first inter-
vention was the construction of a devotional chapel in honour of San Vivaldo. To this 
were added, in several stages, the structures of the church and the convent until the con-
struction and expansion of the Franciscan seminary occurred in the nineteenth century 
(Amonaci, 1997).
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2. Working Method and Survey Project

In conserving monuments, a method of intervention is necessary to allow the broadest 
possible vision and knowledge of the good. In this regard, our research team, for sev-
eral years, prefers to establish collaborative projects with a large multidisciplinary study 
group. The study of the complex was addressed through the design of a 3D digital sur-
vey using the appropriate technologies to provide the metric, morphological and mate-
rial knowledge necessary for the documentation, safeguarding and enhancement of the 
good (Arrighetti et al., 2019). At a later time, the events of the factory on how it developed 
were taken into account, evaluating the stratigraphies of the walls, especially concerning 
the part relating to the monastery (Pancani, Bigongiari, 2020) and any structural prob-
lems it has reported (Paradiso et al., 2014). The research on the documents and the anal-
ysis of the events that have contributed to the evolution and current state of the complex 
of the sacred mountain will be a comfort to give a sufficiently accomplished cognitive 
framework to possibly proceed with actions to maintain the recovery and enhancement 
of the site.
The survey was carried out within the framework of the research programme ‘F-ATLAS 
– Franciscan Landscapes: the Observance between Italy, Portugal and Spain’ (http://
www.f-atlas.eu), a European project developed within the JPI-CH programme (Joint Pro-
gramming Initiative in Cultural Heritage). This program uses methodologies of analysis 
and knowledge to assess the current state of the Italian-Portuguese-Spanish Franciscan 
mendicant network. With this work, it is planned to create an 'atlas' of metric-morpho-
logical documentation, which can provide adequate tools to improve knowledge for the 
conservation and protection of the studied assets.
The work was dealt with in annual steps, during which the individual factories of the San 
Vivaldo complex were examined.
The complete survey of the eighteen chapels that make up the complex of the Sacred 
Mount was made, and the survey of the church and the convent has been completed. 
The Chapels were surveyed during the spring of 2021 during a pandemic; a tiny group 
of surveyors worked there to limit any possible infections. The work, however, was con-
ducted with extreme care, and the first results were summarised in Greta Safina’s dis-
sertation (Safina, 2021). The first phase of the survey was realised with a laser scanner 
Z+F 5016, very versatile instrument with excellent data regarding the quality of the point 
cloud with outstanding performance of accuracy and precision. The device has a refined 
HDR (High Dynamic Range) photographic capture system(Safina, 2021), thanks to 
which it has been possible to make high-definition scans with a very high texture quality.

opposite page
Fig. 3
Environmental 
section of the 
Sacro Monte.
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 The general point cloud, relative to the survey of the chapels of the Sacred Mount, has seen 
the recording of all the scans of the interior with that more general of the exterior through 
a path of work that would retrace a path that we can assimilate to a closed polygonal topo-
graphic type (Banterle et al., 2009).
With this work method, it was possible to verify that there were no errors greater than 1.5 
cm at the time of registration, with checks carried out regularly at each step and/or group 
of scans recorded. However, further checks on the complete point cloud were carried out 
to certify the overall quality of the survey. Thanks to the features acquired by the new ver-
sions of the Leica Cyclone©software, it was possible to compensate for any minor errors 
that emerged, dividing them among all the scans (Pancani, 2017). This feature allowed to 
correct small but significant errors between the various recordings.
The laser scanner survey was followed by a SfM (Structure from Motion) photogrammetric 
survey (Rinaudo, 2017) used inside the church for the realisation of photomodels through the 
acquisition of the images of the altars decorated with polychrome terracotta inside the chapels.
A first SfM (Structure from Motion) aero-photogrammetry was also performed with a 
drone DJI Mavic2 Pro, which detected the territorial context on which rise the Chapels. 
However, for the survey of the eighteen chapels, which represented the nucleus of the 
first significant campaign, a point cloud was obtained that, together with the qualities of 
the small buildings, contextualised the insertion in the surrounding landscape. On the 
other hand, this need has become indispensable to assess the location of the chapels of 
the sacred mount and to compare them with the position that the various stations of the 
Passion of Christ have in their original place in Jerusalem (Verdiani et al., 2014).
In the 1:50 scale restitution of the chapels of the sacred mountain, all the profiles of the build-
ings have been accurately described, together with an accurate photogrammetric restitution of 
all the internal and external surfaces. Moreover, with particular care, the terracotta sculptures 
representing the passion of Christ were represented. The orthophotoplanes have been realised 
using SfM photomodelling methods, to realise which the 3DZephyr software has been used. 
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•
Fig. 4
The cloud of 
points of the laser 
scanner survey of 
the San Vivaldo 
convent.

In the spring of 2022, the San Vivaldo monastery complex was surveyed. The survey 
was made with a laser scanner Faro M70, a light and handy tool, with which 551 scans 
were made, acquired with an average mesh of about 7 mm. In this case, the scans were 
carried out without the relative acquisition of the photographic images. The survey 
produced a considerable amount of data, stored, recorded and processed in a file of 
175 GB. Again, the laser scanner survey was subjected to an accurate verification and 
certification protocol. For the realisation of the orthophotoplanes, a photomodeling 
with SfM technique was performed. In this regard was used a drone (UAV Unmanned 
Aerial Vehicle, unmanned aircraft) DJI mavic 2 pro and DJI mini 3 pro (Arbeid, 
Matteoli, 2021). 
The mesh model was scaled both with the GPS data derived from the aerial imag-
es and later, for a refinement of the data, the data of the laser scanner survey were 
used. For the restitution, the ortho-images extracted from Cyclone were used, first for 
realising the plans and the interior sections of the church and monastery. For these 
elaborates, the same graphical methodology has been used in the restitution of the 
chapels of the Sacred Mount, with the realisation of the drawn profiles and the ortho-
photoplanes extracted from the mesh-model textured suitably scaled and calibrated 
on the point cloud.

3. Conclusions

The Valdelsan plan was accurately recorded in its component of the architectural com-
plex of the convent and the chapels and its orography and topography. The Sacred 
Mount has been compared with the historical plan of Jerusalem, particularly that of 

opposite page
Fig. 5
Restitution of the 
survey, above 
Plan of the ground 
floor, under 
Section E-E’, goes 
through the cells 
of the friars. 
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the 15th century, especially going to read and verify the travel reports published in the 
13th-14th centuries. However, the aspects that emerged from the research carried out in 
San Vivaldo were also evaluated; particular attention was paid to the entire spectrum of 
documentation, the area’s orographic conformation, and the chapels’ arrangement on 
the ground, their architectural events.
The small temples, different in shape and size, were distributed in the space near 
the convent, particularly on the wooded hill south of the convent and along the road 
leading to the nearby village of San Vivaldo. The disposition is organised in an order 
that repeats the dislocation and sequence of the sanctuaries venerated in Jerusalem; 
so that the conformation of the sacred mountain is not due to chance but is based on 
a project that refers to the precise correspondence of the complex to the intentions of 
its creator, and in line with the arrangement of the holy places in the city of Jerusalem.
In the end, the metric-morphological and material survey was dealt with, allowing us 
to start making interesting assessments on the conformations of the sacred mountains 
and the actual topomimetic correspondence in the realisation of the Tuscan Sacred 
Mount. At the same time, the documentation and the representations of the property 
have provided us with an indispensable framework for preserving and enhancing the 
monument.

•
Fig. 6
The two drones 
(UAV Unmanned 
Aerial Vehicle, 
unmanned air-
craft) DJI Mavic 
2 pro left, and 
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right, at work.

opposite page
Fig. 7
Section A-A’, 
cuts the convent 
through the two 
cloisters.

Fig. 8
South prospect 
of the 
monastery with 
Ortophotoplan.

Fig. 9
East prospect 
of the 
monastery with 
Ortophotoplan.
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