
pkt108-81-2.1

 

Executive Summary 



Objectives 
The main object ive is to develop and 
qualify a complete service meant to sup-
ply products, which are derived from the 
integrat ion of the satellite data with in-
format ion acquired in situ, and that can 
facilitate operat ional act ivit ies of those 
Inst itut ions that are in charge of hydro-

geologic risk management . In part icular, 
SLAM is designed to realise three types 
of products: 

1. Landslide Motion Survey; 

2. Landslide Displacement Monitoring; 

3. Landslide Susceptibility Mapping. 

Landslide Motion Survey  

The Landslide Mot ion Survey identifies 
the areas affected by landslides for the 
whole hydrographic basin, or for a sig-
nif icant port ion of it . This large scale 
product could be a useful support for 
the geological r isk service agencies in 
their act ivit ies related to the update of 
landslide inventories and the planning 
of structural intervention.  
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SLAM Service for Landslide Monitoring  

The SLAM pr oject , funded by ESA (Eur opean Space Agency) as par t 
of the DUP pr ogram (Data User Pr ogr amme), concer ns the imple-
mentat ion of landslide event mapping and monitor ing ser vices. 
The ser vices ar e tailor ed accor ding to the r equir ements def ined by 
nat ional and local or ganizat ions that ar e involved in slope insta-
bilit ies assessment and hydr o-geological r isk mit igat ion in Italy 
and Switzerland. 

In Italy, the service is developed for the 
whole extent of Arno river basin (about 
9,000 km2) and over an area of about 
900 km2 in Campania region. Meanwhile 
in Switzerland, the service covers the 
geographic areas of eastern Valais and 
Berne Cantons and Tre Valli region in 
Ticino Canton. 



This product allows the monitoring of 
the areas of interest on a reduced scale 
basis. The object ive is to accurately 
quant ify the deformat ion  velocity of un-
stable areas through the displacement 
rate measurement of some points lo-
cated within identified landslides. 
The outputs could be 
used to monitor the ar-
eas characterized with 
high hydro-geological 
risk, and to test the ef-
fect iveness of st ruc-
tural interventions.  

In Italy the Landslide 
Displacement Monitor-
ing is implemented for 
Arno River Basin in the 
test sites of Pelago, 
Poggibonsi, Chianciano 
and Capannori munici-
palit ies and in the fol-
lowing four landslides 
sites in Campania re-
gion: San Marco dei Ca-

Landslide Displacement Monitoring  

    Landslide Susceptibility Mapping 

The Landslide Suscept ibility Mapping 
classif ies the area of interest with re-
spect to different classes of landslide 
risk. The product is realized through the 
integrat ion of the informat ion concern-
ing the millimet ric ground displace-
ments, result ing from the two products 
above, with the themat ic maps of land 
use, slope, geomorphology, and more.  
The Landslide Suscept ibility Mapping 
could support geological hazard map-
ping and could be considered as an im-
portant tool for land use planning and 
environmental impact assessment.  
In Italy this product is realized only on 
Arno basin, while in Switzerland, the 
area around Grindelwald in Berne Can-
ton has proved to be the most suitable 
test site. 
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voti, Pesco Sannita, Reino and Campolat-
taro. For Switzerland, the product is pro-
vided for some landslide test sites in 
Berne, Valais, Fribourg and Ticino Can-
tons. 



SLAM involves three end users organi-
zat ions working at nat ional level in 
Switzerland and in Italy: the Federal Of-
fice for Water and Geology (FOWG), the 
Italian Minist ry of Environment and the 
Italian Nat ional Research Council 
Group for Hydro-geological Disaster 
prevention (GNDCI). 
The Federal Off ice for Water and Geol-
ogy (FOWG) belongs to the Administ ra-
t ion of the Swiss Federal department 
for the Environment , Transport , Energy 
and Communicat ion (DETEC). The 
FOWG is the confederat ion cent re re-
garding water use, water management, 
hydrology, geology, and natural haz-
ards of f looding, earthquakes, and dis-
t ribut ion of earth masses. It is the 
Swiss nat ional body that will coordi-
nate the Canton final users involved 
during the product validat ion and the 
results disseminat ion of the SLAM 
products and services. 
The Italian Minist ry of Environment , in 
part icular the Directorate for the terri-
tory Protect ion (Dir ezione per la Difesa 
del Suolo) is involved to draft guide-
lines and st rategies for the territorial 
planning of Italy. In the project, the 
Italian Minist ry of Environment plays 
the role of coordinator of the local ad-
minist rat ions which take part to the 
operat ional phases and to the results 
dissemination.  
The Italian Nat ional Research Council 
Group for Hydro-geological Disaster 
prevent ion (GNDCI) is a research net-
work of the Italian Nat ional Research 
Council (CNR). It is the operat ing 
group of the Italian Civil Protect ion De-
partment (Dipar t imento della Pr otezi-
one Civile, DPC) for issues related to 
hydro-geological disasters and coordi-
nates the scient if ic act ivit ies in the 
fields of civil defence against f lood, 
landslides, aquifer deteriorat ion and 
coastal erosion. It is the Italian inst itu-

t ion that will be involved during the re-
f inement of the product requirements, 
the validat ion, the service assessment 
and the results spreading through in-
ternat ional conferences, meet ings and 
scientific papers. 
This project will involve the following 
local institutions: 

Arno National Basin Authority, Italy 
Regione Campania, Assessorato al-
l'Ambiente e alla Difesa del Suolo, 
Italy 
Canton of Berne, KAWA - Forest 
Office - Natural Hazard Division, 
Switzerland 
Canton of Valais, DTEE, Department 
of t ransport , equipment and envi-
ronment - CREALP, Centre de Re-
cherche sur l 'Environnement Alpin, 
Switzerland 
Canton Fribourg, SeCA, Service des 
const ruct ions et de l'aménage-
ment – Sect ion Geology and Natural 
Hazard, Switzerland 
Canton Ticino – Ufficio dei Pericoli 
Naturali degli Incendi e dei Progett i, 
Switzerland  

The Basin Authority, Regione Cam-
pania and the Swiss Cantons have been 
involved in the technical discussion re-
garding the consolidat ion of the users 
requirements; they have also put at 
disposal of the Consort ium the data 
needed for f inalizing the products. In 
addit ion the personnel from these in-
stitut ions are involved both in qualif i-
cat ion of the products and providing 
support during the technical evaluation 
of different outputs. 

  
     The Team  
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The r ealizat ion of SLAM pr oject , ent ir ely funded by ESA, is 
car r ied out by an inter nat ional Consor t ium led by Planetek 
Italia (I) and for med by other f ive par tner s: Tele-Rilevamento 
Eur opa (I), Gamma Remote Sensing (CH), Spacebel (B), Geotest 
(CH) and Florence University, Earth Science Department (I). 



  
     Operative Phases   

The project is organized in two phases. 
The Phase I began in May 2003 and ad-
dressed the following:  

Service Consolidation 
(May 2003 -July 2003)  

During this phase the Consort ium, in col-
laborat ion with the users, has carried out 
a further check of the user requirements 
to be ut ilized during the realizat ion of 
the products and services. Moreover the 
test sites ident if icat ion and the acquisi-
tion of available data have been finalized. 

Service Prototyping 
(July 2003 - February 2004) 

The object ive is the realizat ion of a ser-
vice prototype which includes the plan-
ning and the preliminary carrying out of 
the service for some test sites. The pre-
qualif icat ion and product ref inement 
have been realized at the end users 
t rough a comparison with ground t ruth 
data.       

The Phase II is started at the middle of 
April 2004 and addresses the following: 

Service Implementation 
(April 2004 - November 2004) 

It concerns the service implementat ion 
for all the test sites, on the basis of the 
user requirements consolidated during 
the previous phase; it cont inues on with 
the final service qualif icat ion and the ser-
vice critical assessment by the end users. 

Results spreading and promotion 
(November  2004 – March 2005). 

It includes a service sustainability study, 
in terms of costs and benefits analysis 
and a set of disseminat ion act ivit ies with 
workshops, symposiums and scient if ic 
papers. These activities are meant to pro-
mote the advantages of Earth Observa-
t ion (EO) data ut ilizat ion for an effect ive 
monitoring policy of land management . 
In fact , availability, cont inuity, coverage 
and accuracy could make the EO data a 
part icularly valuable tool for the environ-
mental planning. 
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For the Italian test sites the technique of 
the Permanent Scatterers (PS technique) 
will be used. It has been developed and 
patented by the Politecnico di Milano 
(Italy) and improved by Tele-Rilevamento 
Europa. This methodology allows to esti-
mate the measure and the displacement 
velocity on millimet ric scale, of some 
points on the ground. 
The methodology applied for the Swiss 
test sites will be the mult i-interferometry 
SAR: Interferometric Point Target Analy-
sis (IPTA), developed by Gamma Remote 
Sensing. This methodology allows to 
evaluate the mot ion rate of some points 
within the area of interest.  
The analysis of the opt ical images with 
high spat ial resolut ion (acquired by IKO-

NOS and SPOT5), is carried out by SPACE-
BEL and allows the automat ic  ext ract ion 
of features related to landslide presence.  
The Geological Analysis is performed by 
UNIFI (Earth Science Dep.) and Planetek 
Italia for the Italian service cases and by 
GEOTEST for the Swiss service cases.  
This step foresees the integrat ion of the 
data coming from the interferometric 
techniques with the ground based infor-
mation. 
The data integrat ion in a GIS environ-
ment is realised by UNIFI and Planetek 
Italia, in aim to facilitate their use within 
the current monitoring practices.  
The SLAM products have been defined 
according to the user requirements, and 
developed start ing from the methodolo-

     Methodology 



All the users involved in the project wil l 
receive free of charge the  outputs real-
ized for their areas.   
SLAM products are innovat ive inst ru-
ments for the ident if icat ion of the unsta-
ble areas on a large scale basis, easy to 
manage by the public administ rat ions 
and to some extend by the civil protec-
t ion authorit ies.  In fact they are defined 
and developed according to the user r e-
quirements (e.g., scale, informat ion con-
tents, and updat ing f requency), as well 
as the requirements indicated in the Ital-
ian and Swiss legislation. 
The integrat ion of the data acquired by 

 
Expected Results 

 

For more information, visit the web site: 
www.slamservice.info  

or contact: 
slam@planetek.it 

Planetek Italia srl 
via Massaua, 12  

70123 Bari 
tel. 0805343750 
fax 0805340280 
www.planetek.it 

traditional methodology and by Earth Ob-
servat ion into the user GIS environment , 
allow a comprehensive spat ial analysis 
for areas subject to slow movements on 
regional and local scale. Furthermore 
SLAM will allow to enhance the database 
of the hydro-geological risk agencies 
building an historical data collect ion of 
the area of interest . This in turn could be 
useful for the future studies and for a 
more objective land management. 
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gies actually employed in the risk manage-
ment ; in this way they can be easily 
merged in the  user database. For these 
reasons SLAM could be considered a ser-
vice adaptable to the current landslide 

management procedures compat ible with 
the tradit ional methodologies actually 
adopted by the end-users.  

http://www.slamservice.info
http://www.planetek.it

