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ABSTRACT: NINFO A., FERRARESE F., MOZZI P. & FONTANA A., High
Resolution DEMs for the Analysis of Fluvial and Ancient Anthropogenic
Landforms in the Alluvial Plain of Padua (Italy). (IT ISSN 0391-9838, 2011).

The alluvial plain around Padua results from the sedimentary activity
of the Brenta and the Bacchiglione rivers since the last glaciation to the
modern times. The inner and oldest part of the city developed on the
banks of a former meander of the Brenta River, later occupied by a minor
course, the Bacchiglione. Early archaeological evidence dates back to the
final Bronze Age and the first urban settlement started in the Iron Age.
The underground of the city centre consists of alluvial sediments overlaid
by Iron Age, Roman, and Medieval archaeological deposits. A compari-
son of high-resolution DEMs, built from different datasets (CTR, CTR-n,
CTC maps; LiDAR), is presented. This comparison shows how the accu-
racy and density of spot heights influence the derived geomorphological
interpretations. LiDAR data have the potential to generate a very accu-
rate DEM, even if it is very sensitive to local topographic anomalies and
the specific conditions of acquisition. Only the CTC DEM can really be
compared to LiDAR in terms of resolution: whereas the CTR DEM pro-
vides a good approximation of the mean surface of the alluvial plain, it 
also tends to «over-smooth» both natural and ancient anthropogenic
landforms. The CTR-n DEM has higher resolution than the CTR but it is
less suitable for geomorphological analysis. The LiDAR and the CTC
DEMs, integrated with remote sensing data, provided new insights on
the geometry of fluvial landforms at different scales, from single levees
and bars to large alluvial ridges and interfluves. Moreover, these allowed
for a high detailed investigation of the morphology of the archaeological
mound in the city centre for geoarchaeological purposes.
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INTRODUCTION

The geomorphological investigation of alluvial plains
experienced a major improvement in Italy since the be-
ginning of the 1980s, following the first release of the
Regional Technical Maps (CTR - Carta Tecnica Re-
gionale) at scale 1:10,000 and 1:5000. In these maps, the
contour lines are not drawn in the low relief sector 
of the alluvial plain and the altimetry is represented
through spot heights with a precision of ±1.2 m and a
density of 20-70 points per km2. This setting allows a
fairly detailed description of the main alluvial landforms
(Castiglioni & alii, 1987; Zangheri, 1990; Castiglioni,
1995; Castiglioni, 1997a; 1997b; Tellini, 2001). DEMs
(Digital Elevation Models) derived from CTR maps have
been widely applied in the study of fluvial landforms
(Guzzetti & alii, 1997; Mozzi, 2005; Ferrarese & alii,
2006). A new milestone in the production of DEMs in
low-relief terrain is represented by LiDAR (Light Detec-
tion and Ranging). LiDAR’s application on the study of
alluvial environments has been increasing in the last 10
years (French, 2003; Jones & alii, 2007), as in the study
on the Rhine-Meuse Delta (Berendsen & Volleberg, 2007;
Possel, 2009).

In high-detail geomorphological investigations, it is of
paramount importance to define the degree of accuracy at-
tained by different DEMs in relation to the scale of the
source dataset and the effectiveness of processing algo-
rithms. The same observation could be said when DEMs
are used for other applicative tasks, for example, in hydro-
logical modeling, river channel monitoring, and mapping
of flood hazard.

In this paper we present and compare the DEMs of the
city of Padua and the surrounding alluvial plain (fig. 1) 
obtained from different cartographic datasets (fig. 2) and
LiDAR. Due to its alluvial evolution during the Holocene
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