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OUTLINE 

Ø  Project introduction 
 
Ø  Motivation and main objectives 

Ø  Expected results 

Ø  Project organization and activity 
 
Ø  Project state of art 
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INTRODUCTION 

Topic 5: Reconstruction of ground surface deformation time series 
in test areas in mountain environments, and correlation to 
rainfall time series and implementation of the data and results in 
digital archives compatible with the NextData project archives 

Duration: 21 months from January 2014 to September 2015 

Participating units: (1) IRPI-CNR and (2) IREA-CNR 

Coordinating unit: IRPI-CNR 

Scientific coordinator: Francesca Ardizzone, IRPI-CNR 
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MOTIVATION 

Natural and human-driven climatic and environmental changes 
can alter the frequency and the intensity of the slope processes 
in mountain areas, with unknown short and long-term effects on 
the landscapes 

There is a lack of information on the effects of climate and 
environmental changes on the frequency and the intensity of 
landslides and their triggering phenomena 
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MAIN OBJECTIVES 
HAMMER intends to deal with this gap by collecting time series of 
ground deformations, and associated times series of 
meteorological and climatic measurements  

!

!

!
From: Calò et al., 2014 
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MAIN OBJECTIVES 
Collect time series of surface and sub-surface ground 
deformations including in situ and DinSAR measurements in 
landslide areas in the Alps, the Apennines, the Pyrenees and the 
Andes  

Collect time series of meteorological parameters for the same 
areas 

Demonstrate the capability of DInSAR techniques to provide multi-
decadal time series of ground deformations in different 
physiographical and climatic environments  

Attempt statistical correlations between time series of 
meteorological parameters and time series of the ground 
deformations, for selected test sites  
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EXPECTED RESULTS 

Review of the scientific and technical literature to determine 
where quantitative surface and sub-surface information on ground 
deformations and for which periods  

Combined time series of meteorological parameters, surface and/
or sub-surface ground deformations including the products of SAR 
data and in situ measurements  

Results of the statistical cross-correlations of the time series for 
the selected test sites including the assessment of their reliability 
and an interpretation of the results 
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ORGANIZATION 
STEPS: 

Ø  Analysing and comparing displacement vs. meteo-
climatic parameters using available data obtained by in 
situ monitoring techniques, such as Total Stations, GPS 
receivers, inclinometers, and by remote sensing 
techniques, such as advanced DInSAR 

Ø  Producing ground displacement time series for new 
sites, exploiting SAR images, where the findings of the 
previous step will be applied 
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ORGANIZATION 

Ø  WP1 available time series collection and analysis includes four   
tasks (UNIT 1): 

1. collection of ground deformation time series, deliverables 
1 (month 7)  and 2 (month 10) 

2.  collection of meteorological/climate t ime series, 
deliverable 2 (month 10) 

3.  the statistical correlation of the time series deliverable 5 
(month 19) 

4.  the implementation of a database for the storage of the 
time series deliverable 4 (month 12) 

Ø  WP2 production of new time series exploiting ERS1/2 and 
ENVISAT satellite images in some selected study areas to be 
included in the task 1.1 (UNIT 2) 

 Work Packages(WPs): 
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WP1 ACTIVITY 

TASK 1 
i.  Collection and organization of surface and sub-surface 

deformation time series available to Unit 1 for the Alps 
and the Apennines (months: from 1 to 7) 

ii.  Collection and organization of ground deformation 
DInSAR time series already processed for the Apennines, 
Andes and Pyrenees (months: from 1 tot 10) and inclusion 
of the new products obtained by the new acquired SAR 
images (months: from 14 to 17) 

iii.  Search of the surface deformation information available 
through the Piano di Straordinario Telerilevamento 
Ambientale for selected study areas in the Alps and the 
Apennines and through a literature review (months: from 
2 to 14) 
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WP1 ACTIVITY 
TASK 2 

i.  Selection of relevant meteorological stations (month 3) 
ii.  Collection and organization of the meteorological/climate 

time series (months from 3 to 10)  
TASK 3 

i.  Statistical analysis of the correlation (or lack of 
correlation) between ground deformation and the 
meteorological/climatic time series (months from 13 to 
19)  

TASK 4 
i.  Design and the implementation of the database using the 

open source database system PostgreSQL + PostGIS SW 
and the preparation and delivery of the collected 
information for the NextData main portal (months from 3 
to 13) 
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WP2 ACTIVITY 
TASK 1 

i.  Selection of the new test sites where the Unit 2 will produce  
deformation velocity maps and associated time series 
using ERS1/2 and ENVISAT satellite images provided by 
the Unit 1 through a Category-1 project (months: from 10 to 
11) 

ii.  Processing of the satellite images (months: from 12 to 15); 
the new products will be provide to the Unit 1 that will 
include the time series in the WP1 
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STATE OF ART 

Task 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

WP1 

1 ✔ 

2 ✔ 

3 

4 ✔ 

WP2 

1 

KOM 
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WP1 

Ø  Design of a database (WP1 – Task 4): implementation of a 
database to storage of the collected time series 

Ongoing activities: 
 

Ø  Bibliography review (WP1 – Task 1 and 2): to determine where 
quantitative surface and sub-surface information on ground 
deformations and for which periods 

Ø  Data collection of Test Sites (WP1 – Task 1 and 2): collection 
of surface and sub-surface deformation (in situ and SAR data) 
and of meteorological/climate time series 
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WP1 – Task 1, 2 
Data collection of Test Sites 

Atacama desert 

Upper Tena Valley 
Spanish Pyrenees 

Italian Western 
Alps and Apennines 
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Ground deformation time series of Test Sites searching activity 

•  Literature analysis 

•  CNR-IRPI (Torino and Perugia) and CNR – IREA internal data 
•  Agreement with Valle d’Aosta Region for SAR dataset (ERS 

and RADARSAT) 

•  Agreement with Altamira Information for SAR dataset (ERS 
and ENVISAT dataset provided by Terrafirma Project) 

•  ARPA Piemonte, “Rete Regionale dei Moviment i 

Franosi” (ReRCoMF) 
•  Piano Straordinario di Telerilevamento Ambientale for SAR 

dataset (ERS and ENVISAT)  

WP1 – Task 1,2 
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Meteorological/climate time series of Test Sites 

•  CNR-IRPI (Torino and Perugia) internal data 

•  Agreement with Valle d’Aosta Region (Centro Rete) 
•  ARPA Piemonte, “Banca Dati Meteorologica” 

WP1 – Task 1, 2 
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Design and implementation of a Database for literature review 

WP1 – Task 1, 2 

Ø  Identification of the published correlations (DInSAR, in situ  and 
meteo-climatic time series), at regional and local scale 

Ø  Literature review to search surface and/or sub-surface ground 
deformations (including the products of SAR data and in situ 
measurements), and the meteorological/climate time series; 

Ø  Setup of a dedicated database that classify the selected 
bibliography according to the previous descripted elements 
relevant to slope processes in different physiographic and 
climatic regions of the World 
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ON GOING ACTIVITY 

Article category 

Article topic 

ID 

Author 

Title 

Journal/Volume 

Year 

Article type 

Physiographic 
environment 

Climatic zone 

Climatic zone 

Climatic zone 

Lat_Long 

Lat_Long 

Observation 
period 

Data type 

Direction 

Area extension 

Topographical 
variation 

Land-use 
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Data Collection strategy  

Database for the storage 
of the collected time 
s e r i e s  w i l l  b e 
implemented using open 
source PostgreSQL and 
PostGIS SW 

WP1 – Task 4 
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francesca.ardizzone@irpi.cnr.it 

… Thank you for the Attention 


