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Landslide Monitoring in Acri, Italy

Scope/Objective
Monitoring of a landslide over the main 
access road. This road is the only way 
to connect a town with the main high-
ways.

Customer/Institution
ANAS S.p.A. - Calabria

Challenge
Replacing the 24/7 military garrison 
with an automatic monitoring system

Date
Started in August 2010

Location
Acri, Italy

Project Summary
Instruments
Leica GMX901 
Leica GMX902
Leica TM30 0,5”
Leica Nivel 210
Software
Leica GeoMoS Monitor
Leica GNSS Spider
Remote communication
Cellular router; GSM as backup
Communication on the field
Wireless LAN and cables
Office
SystemAnywhere (data synchronization 
& calculations) and Analysis (data 
view)

Benefits
- Remote data handling with 
 automatic backups
- Real-time messaging of landslide  
 deformations Absolute coordinates

In 1998 a landslide occurred 
close to the city of Acri, located 
in Calabria in southern Italy.
The landslide had a dimension 
of approximately 100 x 400 m 
width and 500 m length. 
Fortunately, nobody was injured 
and no important buildings 
within the landslide area were 
destroyed. Only the security 
of the national SS660 road is 
affected.

Between 1998 and 2010 the military 
manually monitored the landslide 
area every 24 hours. This was very 
expensive and therefore the custo-
mer (ANAS S.pA.) decided to install 
an automatic deformation monito-
ring system.

ANAS S.p.A. is the main national 
company responsible for the 
management of the road network 
maintenance & refurbishment. 
They are already a Leica Customer 
for a different application: Laser 

Scanner, GPS/TPS for survey and 
Monitoring System.

Monitoring objective
The deformation monitoring 
system’s target is to observe the 
landslide over the main road, SS660, 
which connects the town Acri with 
the highway.

System concept
The geodetic monitoring system is 
composed of a Leica TM30 0,5”, 
installed on a historical tower, which 
measures 20 monitoring points 
every 6 hours covering an area of 
approximately 1 x 1 km. Inside the 
tower there is a Leica Nivel210 to 
control the stability of the structure.

In addition, four Leica GNSS baselines 
built up with Leica GMX901 antennas, 
located on the landslide, compute 
independent and absolute coordi-
nates of the landslide movements. 
A Leica GMX902 high-precision 
monitoring GNSS reveiver located 

Leica TM30 above the town of Acri



batteries if required.
In addition, the “Leica GMX901 
boxes” are equipped with a Serial 
to TCP converter and an Ethernet 
switch, to ensure an easy on-site 
connection with a laptop to check 
the status of all the connected 
devices. Identical to the “PC box” 
these boxes also have a power 
supply, backup battery, “Amphenol” 
plug connectors, Wifi / GSM 
connection and are assembled 
with DIN-Rail.

Data Acquisition
The total station and Nivel210 
inclination is controlled with the 
Monitoring software Leica GeoMoS. 
The software schedules the 
measurement to the prisms and 
the read out of the inclination values. 
The raw data is stored in the open 
SQL database. The GNSS baselines 
are processed with Leica GNSS 
Spider. Both software packages are 
installed on an industrial windows 
based PC inside the on-site “PC box”.

The acquired raw data from Leica 
GeoMoS and Leica GNSS Spider is 
downloaded from the monitoring 
site, with the local Leica Selling Unit 
software called “SystemAnywhere”, 
to another dedicated monitoring 
system computer located in the 
headquarters of the customer.  
SystemAnywhere retrieves the pure 
raw data and then automatically 
computes the total station corrections 
as orientation, free station, ppm 
etc. Total station and GNSS base-
lines are combined and limit checks 
computed. 

on the tower is used by each of 
the baselines. 

“PC box” on site
The installed communication structure 
consists of a robust enclosure on 
the site called the “PC box”. This 
contains a cellular router, an industrial 
windows based PC, power and 
cabling. The Leica TM30, Leica GMX902 
receiver and Leica Nivel210 are 
directly connected by cables to 
this box. The four Leica GMX901 
monitoring points are connected 
via a local Wifi network (5GHz) to 
the “PC box”. All collected monitoring 
data is downloaded to a monitoring 
system PC, at the headquarters 
of ANAS, with a direct high-speed 
Internet connection. In addition, a 
GSM connection provides a backup 
communication line in case any 
internet problems occur. A 220V 
power supply with a backup battery 
provides continuous power to all 
the devices. To ensure absolute 
waterproof characteristics of the 
enclosure, all cable connections 
to the “PC box” are wired via 
“Amphenol” plug connectors. To 
allow maximum flexibility of the box 
every component and device 
is DIN-Rail mounted.

“GMX901 box” on site
Each of the four GMX901s is powered 
by solar panels. Inside the Leica 
GMX901 box a datalogger reads 
out and stores the charge of the 
battery. This information is auto-
matically downloaded to the “PC 
box” so that the system operator 
can proactively react and exchange 
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Messages are sent via SMS and E-mail 
and in addition, automatic reports 
can be generated.
The PC has an Internet connection 
and a GSM backup connection to 
allow quick downloading of the 
monitoring data from the “PC box”.

Maintenance & Backup
All the data from the “PC box” is 
also backed up on an FTP site. The 
backup software installed in the 
“PC box” checks the completeness 
of the GeoMoS measurement cycle 
and the GNSS Spider baseline results, 
and automatically creates a backup 
of the SQL database on a FTP server. 
The backup gives maximum security 
for data collection and  minimum 
intervention, in terms of a, PC 
failures etc. For the on-site 
management of the different 
components, various means of 
remote access to all devices are 
available.

Results
As a result, the customer receives 
all the results as simple and clear 
graphs that show, at a glance, the 
behaviour and deformation of the 
landslide.

Leica GMX902 as reference station


