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Geomorphology of the historic centre of the Urbs (Rome, Italy)
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ABSTRACT
Based on long-lasting multidisciplinary and multitemporal investigations, in 2016 the first
geomorphological map of the central area of Rome was presented. It introduced innovative
solutions for cartographic restitution of urban landforms. Under this work, the urban
geomorphological analysis delved deeper, because the study focused on the smaller area of
the Urbs, the ancient city centre that has been modified by human activities over millennia.
The main goal of the new study was to verify if the 1:5000 scale survey could allow to
improve the legend symbols, in order to better represent landforms from natural and
anthropogenic processes in urban environment. Since the map scale was doubled compared
with the previous and consequently the map area available was four times bigger, we were
able to provide much more details. Moreover, results better highlighted the applicative
significance of urban geomorphological maps as complementary tool for the assessment of
natural hazards and risks.
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1. Introduction

The issue of Anthropocene, in a broad meaning, was
highlighted in 1873 by the Italian geologist Antonio
Stoppani, who proposed to consider human activity as
a modifying agent of the Earth’s surface, like other mor-
phogenetic processes. The term Anthropocene was
more recently proposed by Crutzen and Stoermer
(2000) to refer to the time when mankind has begun
to affect the global environment through intensive
land use, deforestation, consumption of fossil fuels and
the emission of harmful chemicals into the atmosphere.
Since then, the scientific community has opened a
debate whether it is also to be included in the inter-
national chronostratigraphic scale of the geological
time (Zalasiewicz et al., 2019). From a geomorphological
point of view, there is no doubt thatmankind is radically
reshaping the surface of the Earth, and these anthropo-
genic changes havemarked fingerprints in the geological
record of our planet (Brandolini, 2017; Brandolini et al.,
2018; Brown et al., 2017; Goudie, 2018; Li et al., 2017;
Szabó et al., 2010; Tarolli et al., 2019).

Besides the Anthropocene studies, the urban geo-
morphology topic has developed since early studies
(Coates, 1974, 1976; Cooke, 1976). It examines geo-
morphic constraints on urban development, suitability
of different landforms for specific urban uses, the
impact of urban activities on Earth surface processes,
landforms created by urbanisation, and geomorphic
consequences of extractive industries in, and around,

urban areas (Douglas & James, 2015; McCall et al.,
1996; Reynard et al., 2017; Thornbush, 2015). Recently,
many geomorphological studies have concerned urban
areas, sometimes including historical centres (e.g.: Bini
et al., 2018; Dall’Aglio et al., 2017; Jeong et al., 2018;
Mozzi et al., 2018; Russo Ermolli et al., 2014). However,
few studies have focussed on issues specifically con-
nected with the cartographic representation of geomor-
phological processes and landforms in urban
environments, with layouts at scales ranging
1:100,000–1:10,000 (Brandolini et al., 2017, 2018,
2019; Del Monte et al., 2016; Zwoliński et al., 2018).

In the context of the above cited recent urban geomor-
phology studies, an extraordinary example of human-
driven ‘Anthropocene’ forces overwhelming natural
processes in re-shaping the landscape is the long and
complex Rome’s evolution, which holds about threemil-
lennia. As a result of more than 25 years of research, in
order to tentatively reconstruct the original physical land-
scape of the centre of Rome within the railway ring (bor-
dered by the red line marked in Figure 1) and the
subsequent human-driven processes and landforms,
DelMonte et al. (2016) tested an innovativemethodology
based on multitemporal analyses of interdisciplinary
data. They implemented a legend to represent landforms
and processes, and their evolution over time, useful to
output large-scale urban geomorphologicalmaps. In par-
ticular, that test output the geomorphological map of the
wide urban centre of Rome at the scale of 1:10,000.

© 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group on behalf of Journal of Maps
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.

CONTACT Alessia Pica alessia.pica@uniroma1.it Dipartimento di Scienze della Terra, Università degli studi di Roma ‘La Sapienza’, P.zzle A. Moro,
00185 Roma, Italy

JOURNAL OF MAPS
https://doi.org/10.1080/17445647.2020.1761465

http://crossmark.crossref.org/dialog/?doi=10.1080/17445647.2020.1761465&domain=pdf&date_stamp=2020-05-18
http://orcid.org/0000-0002-5552-0797
http://orcid.org/0000-0002-5727-784X
http://orcid.org/0000-0003-2877-1619
http://orcid.org/0000-0002-9564-3548
http://creativecommons.org/licenses/by/4.0/
mailto:alessia.pica@uniroma1.it
http://www.tandfonline.com/loi/tjom20
http://www.tandfonline.com


In this work, we moved forward the research, testing
both theoretical and practical issues connected with a
very detailed urban geomorphological study. Com-
pared to the previous, the scale of this study was
doubled, and consequently the 1:5000 study focussed
on a smaller area, corresponding to the core of the his-
torical centre, i.e. the Roman-age Urbs within the
ancient walls. Regarding this area, according to pre-
vious experiences in historical centres (Luberti et al.,
2019, and references therein), a fundamental role
towards the detection of anthropogenic modifications
was played by the analysis of archaeological and his-
torical data, which were matched with those provided
by the data collected from both geognostic and
geoarchaeological investigations. Citing three examples
among several, previous researches highlighted how
the archaeological facts regarding Circus Maximum
and Tiberina Island have allowed to infer the palaeo-
geographical conditions present when Rome was
founded (Del Monte et al., 2013), or the archaeological
data on ancient marshy areas supported the recon-
struction of the natural drainage network in the city
centre(Luberti et al., 2018); moreover, the genesis of
the Monte della Giustizia is related to the construction,
since the 6th century BC, of a huge military-defence
system, including walls (Servian Walls), a moat and

an embankment, which elevated the previous structural
surface at the top of the Esquiline hill as the highest
relief of Rome on the left side of the Tevere (Luberti
& Del Monte, 2020; Pica et al., 2017). Aim of this
work was to verify to what extent the 1:10,000 scale-
map legend is still useful doubling the scale of the
map, and which symbols may, or need to, be expanded.
In addition, since the adoption of the 1:5000 scale
implies that the area available for mapping landforms
is four times bigger than at the 1:10,000 scale, the
second aim was to test how much the bigger scale
map is useful to represent processes and landforms in
an urban environment. Finally, as a result of the fact
that more geomorphic information can be drawn in
the bigger scale map, a further aim was to verify
whether this map may be more useful to address a
wider range of applied topics, such as natural hazard
and urban risk planning.

2. Geographical setting

Rome is located in central Italy (Figure 1), between the
Apennine chain and the Tyrrhenian sea. The city is 20–
30 kilometres far from the coast. A Plio-Pleistocene
marine sedimentary basement, several hundred-metre
thick, represents the Roman-area bedrock. Since

Figure 1. Geographical setting of the urban area of Rome. (A) Study area location and comparison between the urban area mapped
in Del Monte et al. (2016) and the present work study area; (B) Main topographical elements described in the text.
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Middle Pleistocene, the cyclical repetition of volcanic,
tectonic and glacio-eustatic events resulted in a volca-
nic plateau whose deposits, erupted by the Sabatini
Mountains and Alban Hills complexes, alternate with
fluvial, lacustrine and palustrine sediments. During
the Last Glacial period, the plateau was deeply incised,
and fluvial and palustrine sediments were later depos-
ited by aggradational sedimentary processes (Luberti
et al., 2017, and references therein).

The ancient landscape of Rome appeared hillier
than today. Deep valleys carved into often lithic pyro-
clastic rocks hosted small rivers and marshes. The
residual structural surface of the plateau, interrupted
by the alluvial plain of the Tevere river, was better pre-
served on the eastern side of the Tevere river valley.
Actually, this structural surface has mainly been
modified by several human activities performed over
centuries (Del Monte et al., 2016).

As a result of a millennial urbanisation, particularly
on the eastern side, valleys have been partially or com-
pletely filled by anthropogenic deposits up to 20 m
thick, whereas some reliefs, even more than 20 m
high have been erased. Today, a valley-shape anthropo-
genic depression with the main axis along via dei Fori
Imperiali connects piazza Venezia to the Colosseum.
This huge topographic feature, which determines that
the Palatino and Capitolium appear as square isolated
hills (Figure 2), is the result of many human interven-
tions over time. FromNero to Maxentius emperors (1st
– 4th centuries AD), a progressive reduction and oblit-
eration of the Velia hill, which was part of a ridge con-
necting the southern portion (Carinae) of the Esquilino

hill to the Palatino hill, was operated, while the saddle
between the Quirinale hill and the Capitolium was
erased in a decade of the second century AD (Figure 1).
The rest of the Velia hill was finally demolished, and
the area between the two hills completely levelled in
the twentieth century, while since the nineteenth cen-
tury many archaeological digging works in the Forum
area had determined many minor more-depth
depressions.

On the mainly clayey-sandy western side of the
Tevere river, which is characterised by higher reliefs
and deeper and longer valleys, as well as superficial ero-
sion processes and landsliding, anthropogenic modifi-
cations are less frequent (Del Monte et al., 2013,
2016; Palombi, 1997; Ventriglia, 1971, 2002; see litho-
logical hillshaded scheme in the main map).

3. Materials and methods

In order to address the aims of this work (see Chapter
1) related to the decision to double the scale of the map,
compared to the 1:10,000 geomorphologic map by Del
Monte et al. (2016), the study area was limited to the
so-called Urbs, the name of the ancient Rome now
included within the Aureliane walls, on the east side,
and Leonine walls, on the west side (Figure 1). This
choice is, however, consistent with the fact that the geo-
morphological evolution has profoundly been
influenced over time by human actions much more
in this core area than outside the walls. For this reason,
the interdisciplinary analyses of archaeological and his-
torical data with those given from both geognostic (e.g.

Figure 2. View of the north-western portion of the Palatino hill, taken from the eastern portion of the Capitolium: in the middle, the
Roman Forum; on the right side, some building founded on the bottom of the ancient Spinon river valley (whose stream direction is
marked by the arrow), covered by several-metre thick anthropogenic deposits partially filling the fluvial valley.
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borehole) and geoarchaeologic (e.g. georadar) investi-
gations yielded from various sources (e.g. professionals
and companies, archives, literature) were fundamental
to detect the most ancient modifications not recorded
by historical maps (methododological guidelines in
papers e.g.: Brandolini et al., 2019; Luberti et al.,
2018, 2019; Mozzi et al., 2018). The archaeological
records provided many local, but essential insights
into the man-made and infilled ground, whereas his-
torical documentation (e.g. written archive sources,
iconographic data) gave descriptive or physical expla-
nations to many landforms that are totally or partially
not connected with natural processes.

The examination of the Regional Technical Map
(Carta Tecnica Regionale: Regione Lazio, 2003-2014)
at greater scale (1:5000) and detail, adopted as the car-
tographic basis of the new map, evidenced the necessity
to re-analyse previously collected data and to yield new
data. The base map is modified after the Regional
Technical Map of Lazio Region, implemented in 2005
working on aerial data of 2002; it was selected since sig-
nificant modifications to morphology or urbanisation

were not performed in the study area after its
implementation.

A renewed detailed field geomorphological survey of
Rome city centre was conducted, considering the
opportunity to map objects with geomorphologic rel-
evance that we were not able to draw as symbols in
the less detailed 1:10,000 map previously output (Del
Monte et al., 2016). In particular, the updated geomor-
phological survey aimed at detecting minor urban-land-
scape landforms, e.g. the retaining walls and the still
existing segments of the ancient walls. At the same
time, the geomorphological survey of the landscape
was supported by a more in-depth multitemporal
analysis of historical maps and archive documents,
archaeological reports and maps, and aerial photo-
graphs. Moreover, geological and thematic maps, as
well as professional reports and project-scale maps,
including borehole logs, were locally evaluated under
the methodological principles given by Luberti (2018),
Lupia Palmieri et al. (1998), and Luberti et al. (2015),
(2019). In addition, even iconographic documents,
including old terrestrial photos and landscape paints

Figure 3. Methodological flow diagram. Collected data are listed in Table 1.

Table 1. List of the main data sources.

Recent and Historical topographic maps Aerial Photographs
Archaeological (A) Geological (G)

and further (F) maps Georeferenced non-cartographic data

Lucio Fauno 1548a Nistri (1919) Brocchi (1820) (G) Borehole logs
Bufalini 1551a SARA-Nistri (1934) Lanciani (1893-1901) (A) Geological reports
Tempesta1593a MAPRW (1943–1944) Verri (1915) (G) Archaeological reports
Dupérac 1577a GAI (1954) Ventriglia (1971) (G, F) Iconographic data
Falda 1676a Ventriglia (2002) (F) Archive data
Nolli (1748) Quilici (1990) (F)
Moltke (1852) Marra and Rosa (1995) (G)
Direzione del Censo (1829, 1854, 1866) Corazza and Marra (1995) (F)
IGMI (1873) Funiciello and Giordano (2008) (G)
IGMI (1907–1924)
Regione Lazio (2003–2014)
aFor reference see: Frutaz (1962)
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from the sixteenth to the nineteenth centuries were
examined in order to extract data useful to be georefer-
enced (Figure 3). Table 1 lists the main materials that
were analysed.

Based on the same methodology that resulted in the
first geomorphologic map of Rome (for the operational
flow scheme, see Figure 2 in Del Monte et al., 2016), the
long-lasting research moved forward. Besides the ana-
logical analysis of couples of stereoscopic aerial photos,
the multitemporal analysis of historical maps and the
co-analysis of geological, archaeological and thematic
maps was facilitated by a Geographic Information Sys-
tem (ArcGIS 10.4 software). The Projected Coordinate
System is ED50, UTM projection, Zone 33 North.

The 1:5000 Geomorphological Map of Rome centre,
about 14 km2 wide, is drawn at a scale 1:6000 because
of the fact that the maximum available paper size is A0
(Supplementary Materials).

Despite the fact that the present-study map displays
an area that is about four times smaller than that
drawn into the A0 size 1:10,000 map, and because of
that, less geomorphological processes and landforms
were likely to be represented, new geomorphological
symbols were introduced. In particular, some processes
are represented in the new map by a deeply enriched
symbology, depending on the higher detail of the rep-
resentation and the multiplying of landforms that are
reliable to be mapped at this scale. For example, each
element of the digital numerical version of the topo-
graphic map which shows a difference in height greater
than 5 metres was extracted from these maps, and
underwent geomorphological analyses in order to reveal
its anthropogenic or natural morphogenetic origin.

Due to the extraordinary complexity and relevant
man-made modifications that characterise the Urbs,
the legend of landforms and anthropogenic processes
in this map was more significantly improved and
integrated than the legend in the map by Del
Monte et al. (2016), which in turn hold a much
wider area. Due to the very large scale of this study,
the legend was also improved with respect to the
symbols published under the revision of the Italian
national guidelines for geomorphological mapping
(Campobasso et al., 2018).

4. Results and discussion

A brief comparison of the two geomorphologic maps of
Rome, i.e. the one authored by Del Monte et al. (2016)
and the Main Map, shows that the oldest one holds a
quite bigger area (amounting 63 km2) that includes
the ancient city centre within the walls (about 14 km2

wide), which is the study area of the present map,
plus a relevant portion of the ancient Suburbium
(Witcher, 2005). The suburban area on the western
side of Rome includes the Mt. Mario-Gianicolo tec-
tonic ridge, which is affected by many gravitational

processes because of the higher energy relief and the
local geologic outcrops. This is mainly made of clayey
and sandy sediments much more exposed to weather-
ing and erosion, being often not covered by the pyro-
clastic rocks and less urbanised than on the other
side of the Tevere river. There, structural and fluvial
landforms present a wider variety of types that have
deeply been modified only during the last 150 years
(Del Monte et al., 2016; Luberti, 2018).

Despite the reduction of the study area, the doubling
of the scale let us discriminate a higher number of
natural and anthropogenic processes, their spatial
and temporal relationships and the resulting land-
forms. In some cases, the larger scale evidenced the
opportunity to represent landforms in a more detailed
way, just adopting another symbol already available in
the legend. In other cases, we realised that a new sym-
bol needed to be introduced for the 1:5000 geomorpho-
logic map.

Some point or line features were improved respect-
ively as line or polygon features, according to the
dimension of each landform in comparison with the
adopted scale. This is, for example, the case of land-
slides that in the previous study were represented as
point feature.

Among the forms in the legend, a great improve-
ment in terms of symbol representation, density of
elements and their discernible in the map at the
1:5000 scale, was given to:

(1) Man-made scarp edges and retaining walls. A
specific symbol was used for the river bank retaining
wall, the so-called ‘muraglioni’. Retainingwalls were
symbolised in the map when higher than 5 m. Great
work has been done on the anthropogenic slope
edges, which were extracted from the numerical
topographic map and analysed one by one (they
were almost 3000, then many have been discarded).
Most of them are man-made scarp edges, which are
all characterised by retaining walls lower than 5 m,
while few others are polygenic scarp edges (Figure
4). A new symbol was introduced in order to rep-
resent structural scarp edges modified by human
activities. These aspects of the urban landscape
underlined the importance of filed survey even in
the peculiar urban environment.

(2) Anthropogenic trenches. The larger scale of the
present-study map allowed us to distinguish two
kinds of trenches: carved in rock, or with retaining
walls.

(3) Ancient walls, ancient aqueducts (or remains of
them). These are positive landforms, often of
great cubature, sometimes almost completely or
partially covered by more recent anthropogenic
features. Of great archaeological and historical
interest, these works usually have a considerable
visual impact, and are often helpful for the
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reconstruction of the recent geomorphological
evolution of the surrounding territory.

(4) Ancient ditches and drainage works. We refer to
the ancient moats, partially or completely buried,
and to the weir mapped in the Main Map. Like
the previous ones, they are of great importance
from the historical, archaeological and geomor-
phological-evolutionary points of view.

(5) Surface of filling of: a. ancient valley, b. ancient
quarry, c. generic depression. They are mostly
flat or slightly wavy surfaces, under which lie
forms buried by huge amounts (i.e. up to 20 m
thick) of anthropogenic carryovers. Apart from
the obvious applicative interest linked to the pres-
ence of large volumes of landfill material and to all
the possible negative implications (e.g. subsurface
erosion, piping phenomena, subsidence, amplifica-
tion of the effects of earthquakes, development of
underground cavities, collapse of the road surface,
damage to infrastructures, phenomena that are
widespread in the great urban area), we believe
that the precise location of a form that ‘disap-
peared’ from the current landscape allows to
reconstruct with greater accuracy the trend of the
basal surface of the landfills, especially in the
absence of a dense network of geognostic surveys.

(6) Terraced slope (anthropogenic step-like slope).
Also, in this case, the correct interpretation of
the changes made to the natural shape of a slope
allows a better prediction of what kind of

potentially dangerous phenomena may occur in
the next future (mass movements, development
of landslide slopes, creep, gully erosion, etc.) and
to foresee, consequently, the opportune interven-
tions of mitigation of the effects induced by such
expected phenomena.

(7) Anthropogenic hills. It is known that today human
activities are capable of producing enormous
quantities of waste materials, which can take on
dimensions and shapes comparable to those of
natural hills (Luberti et al., 2019, and references
therein). The particularity of the analyzed urban
territory is – among other things – linked to the
presence of numerous hill reliefs created by man
in ancient times, which then underwent profound
transformations over time, up to being, in some
cases, completely eliminated (Luberti et al.,
2019). In this work, the geomorphological survey
carried out on a detailed scale and the careful
analysis of the variations in the thickness of
anthropic deposits have allowed us to accurately
delimit the boundary of these artificial hills.

In the following subchapters, focus on peculiar case
studies showshow themethodwas locally applied in effec-
tive ways, the improvement towards the representation of
processes and landforms in comparison with the 1:10,000
map, the additional information that the new map pro-
vides in terms of identification of geologic hazard and
related risk, considering the historical urban environment.

Figure 4. The southern flank of the Capitolium, photo taken from piazza della Consolazione. From the street level, the middle of the
image displays the entrance to one of the huge underground quarries (latomie) operated during the ancient Roman age to provide
lithic pyroclastic blocks useful for construction. The steep slopes resulted from both topple landslide processes and from anthro-
pogenic erosion. Legend: ADM – Anthropogenic deposits and materials (retaining walls and foundations of the buildings), covering
natural deposits also in the lower portion of the image; AU – Aurelia Unit fluvial-lacustrine deposits (Middle Pleistocene); TL – Tufo
Lionato pyroclastic-flow deposits (Middle Pleistocene).
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Figure 6. Location and geometry of the Monte Giordano hill: in
the map drawn by Lucio Fauno in 1548 (a); in the geologic map
by Brocchi (1820) (b); in the archaeological map by Lanciani
(1893-1901) (c); in a present-day street photo at the entrance
of vicolo del Montonaccio (d), whose location is marked in
the archaeological map.

Figure 5. The historical landscape evolution of via Ludovisi
area, including villa Ludovisi (A) and villa Maraini (B): at the
time of the map drawn by Dupérac in 1577 (a); in the 1910s,
when the area resulted completely urbanised (aerial photo
taken by Arrigo Lorenzo Osti from the airship P4, c.a. 1916-
1918) (b); presently, according to the topographic map
(Regione Lazio, 2003-2014) (c); in 2019, street photo of villa
Maraini (the retaining wall of the right side belongs to villa
Ludovisi), taken from the position marked in the topographic
map (d).

JOURNAL OF MAPS 7



4.1 The via Ludovisi villas

The geomorphological survey of the via Ludovisi area
(41°54′30′′N, 12°29′15′′E), as well as the visual analysis
of stereoscopic aerial photos (MAPRW, 1943-1944;
SARA-Nistri, 1934), let us verify that two historical vil-
las (villa Ludovisi and villa Maraini, A and B respect-
ively in Figure 5) are located, together with their
yards, about 10 m above the street ground level. The
exact measures were provided by the topographic
map (Regione Lazio, 2003-2014). The survey confirmed
that the two villas are bordered by huge earth-retaining
walls. The multitemporal analysis of historical maps
and further documents revealed that this topographic
configuration is the result of modern urbanisation,
that acted since the end of the nineteenth century.
Before that time, the area was part of the southern struc-
tural surface of the Pincio hill. Our interpretation is that
the urbanisation determined the necessity of the ground
levelling, and, to preserve the two historical villas, exca-
vation works were performed, and the two square
retaining walls were constructed. This interpretation
is furtherly confirmed by the fact that villa Ludovisi is
depicted in many historical maps (e.g. Dupérac in
1577: reference in Frutaz, 1962; Nolli, 1748), which
show that the villa (initially named as ‘villa del
Nero’,) was surrounded by a very large garden that
was part of the southern flat top of the Pincio hill.

Because of the smaller scale of the map, Del Monte
et al. (2016) were able to just represent the two villas as
part of the southern structural surface of the Pincio hill,
whereas we had the opportunity to separate the struc-
tural surface into several polygons, and to border the
villa’s yards with the man-made scarp edge symbol.

Even in order to preserve the cultural heritage rep-
resented by the historical villas, planners may learn
that particular attention should be paid to the struc-
tural maintenance of the retaining walls, whose resist-
ance to static and dynamic forces (e.g. gravity,
earthquake shaking) may have been weakened by
their aging.

4.2 The Monte Giordano anthropogenic hill

Monte Giordano (41°54′05′′N, 12°28′10′′E) is a less
famous hill (Figure 6), compared to Monte Testaccio
or Montecitorio, even if it has great relief evidence.
Its origin goes back at least to Medieval times, being
cited by Dante Alighieri at the beginning of the four-
teenth century in the Divina Commedia (Canto
XVIII of the Inferno, 25-33) where it is named as the
‘monte’ to, and from which, Saint Peter church pil-
grims used to go and come back, crossing the river at
Castel Sant’Angelo. Among others of the same century,
the hill is well evidenced in the small-scale map by
Lucio Fauno in 1548 (in Frutaz, 1962), where however
it is located too close to the Montecitorio hill. Despite it

has no clear elevation evidence in the map by Nolli
(1748), its borders were clearly marked by Brocchi
(1820) in its first geologic map of Rome, and they are
quite consistent with those depicted in the archaeologi-
cal map by Lanciani (1893-1901), who drew its form in
a very effective way. Even in this case, the geomorpho-
logical survey played a key role in the characterisation
of this landform, which has a very clear topographic
evidence. The maximum elevation that we measured
is about 6 m, at vicolo del Montonaccio, above the sur-
rounding ground level located at 18 m asl, so the hill
accounts an elevation of at least 24 m asl.

Compared to the map by Del Monte et al. (2016),
the much more detailed 1:5000 topographic map let
us draw the border of the hill in a more precise way.

This anthropogenic-hill landform, as well as the
other artificial hills, most of which are located on
the alluvial plain of the Tevere river, should be ident-
ified carefully by planners, as buildings and other
constructions founded over them are exposed to
higher risk, especially because of the major seismic
amplifications that may derive from both the uncon-
solidated fluvial deposits and the anthropogenic
deposits, which generally have weak geotechnical
characteristics.

4.3 The ‘Fosso di Santa Croce’ buried valley

The Fosso di Santa Croce (41°53′20′′N, 12°30′50′′E)
was identified by Del Monte et al. (2016) as a right
side tributary of the river flowing just out of the
walls, in the sector between the San Giovanni and the
Santa Croce in Gerusalemme churches (Figure 7).
Luberti et al. (2018) suggested that this river, named
as Aqua Crabra or Aqua Mariana in Medieval times
and later, is very likely to be the ancient Nodicus
river, which flew in the valley between the Palatino
and the Aventino hill and that in ancient Roman age
hosted the Circus Maximum. The Fosso di Santa
Croce valley is well depicted in the maps drawn by
Dupérac in 1577 and Falda in 1676 (in: Frutaz,
1962), which show how the valley was progressively
filled for urbanisation. The valley results to be comple-
tely buried at the time of the Nolli (1748) map, when
the straight boulevard between the two churches was
already done. Like that was the urbanistic situation
up to the mid twentieth century, as clearly results
from both historical topographic maps and aerial
photos (listed in Table 1). More recently, archaeologi-
cal digging was performed at the interior border of the
walls, where the valley was artificially restored as it was
at the Medieval times, when a minor gate was opened
about 5 m below the present-day ground level, as
measured during the geomorphologic survey.

Even in this case, the more detailed 1:5000 t-
opographic map let us draw in a better way at least
the portion of the valley restored in recent times.
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The information that comes from this geomorphic
feature should be carefully taken under consideration
by planners, in terms of the presence of considerable
thicknesses of anthropogenic deposits that may locally
represent an element of geotechnical weakness.

5. Conclusions

The millennial landscape evolution of Rome is an
extraordinary example of ‘Anthropocene’ urban geo-
morphology. During the last 25 years, the

Figure 7. The location of the Fosso di Santa Croce valley (bordered in red), compared with the churches of San Giovanni in Laterano
(A) and Santa Croce in Gerusalemme (B): in the map drawn by Dupérac in 1577 (a); in the map authored by Falda in 1676 (b); in a
recent aerial view photo, which shows the large strait way that was constructed between the two churches (c); presently, street-
view photo showing results from archaeological works that partially restored the valley as it probably was at Medieval times (d),
when a minor gate was opened (box in d).
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geomorphological study of Rome, aiming even at the
reconstruction of the physical landscape before
human modifications, has been the means to create
innovative methodological tools, and an effective
legend to represent the urban landforms and their
evolution over time. The first detailed urban geomor-
phological map (1:10,000 scale) of the urban centre of
Rome within the railway ring (Del Monte et al.,
2016), introduced innovative suggestions for man-
made landforms cartographic restitution. This work
moves a step on, aiming at testing issues connected
with mapping at a bigger scale, 1:5000, in order to
improve the legend symbols, where possible. Results
demonstrate that it is possible to implement it, and
it is recommended, since a more detailed legend, as
well as the bigger scale, allows a better representation
and distinction of natural and anthropogenic land-
forms and morphogenetic processes operating in the
urban environment.

Comparing the two geomorphologic maps of Rome,
despite the one authored by Del Monte et al. (2016)
covers a quite bigger study area, the present-study
map that covers the ancient city centre only has a richer
legend of anthropogenic symbols. The smaller study
area of this map allowed the present-work authors to
discriminate a higher number of natural and anthropo-
genic processes, their spatial and temporal relation-
ships and the resulting landforms, also thanks to the
use of new symbols, whose implementation was
made in the groove of the recently revised Italian
national guidelines for geomorphological mapping
(Campobasso et al., 2018).

Software

ESRI’s ArcGIS software was used to create the original
map geodatabase and to compile the map, including
improving the map graphics and adding the extra
data and figures within the map.
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