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1. Project Title: A multiparametric field laboratory for the investigation on the relationship between material behavior and morphodynamic of landslides.
2. Main Project Fields

Select the suitable topics. If no suitable one, you may add new field.

(1) Technology Development 

A. Monitoring and Early Warning, B. Hazard Mapping, Vulnerability and Risk Assessment

(2) Targeted Landslides: Mechanisms and Impacts
A. Catastrophic Landslides, B. Landslides Threatening Heritage Sites

(3) Capacity Building

A. Enhancing Human and Institutional Capacities
B. Collating and Disseminating Information/ Knowledge

(4) Mitigation, Preparedness and Recovery

A. Preparedness, B. Mitigation, C. Recovery

3. Name of Project leader: Prof. Andrea Segalini
Affiliation: Dept. of Engineering and Architecture, University of Parma, Italy
Contact: Parco Area delle Scienze, 181/a – 43124 – Parma – Italy
   Core members of the Project

Names/Affiliations: 
Prof. Alessandro Chelli, Dept. of Chemistry, Life Sciences and Environmental Sustainability, University of Parma 

Prof. Fulvio Celico, Dept. of Chemistry, Life Sciences and Environmental Sustainability, University of Parma
Prof. Roberto Francese, Dept. of Chemistry, Life Sciences and Environmental Sustainability, University of Parma
Prof. Emma Petrella, Dept. of Chemistry, Life Sciences and Environmental Sustainability, University of Parma
4. Objectives: Improve the knowledge on the relationship and the roles played by the triggering and predisposing causes on the landslide masses; monitor the in depth propagation of the rainfalls through the landslide deposit and how they induce the modification of the electrical and physical properties of the landslide materials leading to potential reactivation
5. Background Justification: (10 lines maximum)

6. Study Area: Pilot site: Case Pennetta Landslide, Parma Province, Northern Apennines, Italy – The monitored area lithology and geomorphology is extremely diffused in the Northern Italian Apennines and can the proposed monitoring set up could very well be applied in many other cases.
7. Project Duration: Three Years
8. Resources necessary for the Project and their mobilization

The project will involve all the Project Core members, as well as several graduate and postgraduate students of University of Parma. Several monitoring facilities are available at  University of Parma as well as geotechnical laboratory equipment. Periodical monitoring campaigns will be carried out directly and automated systems will be set up with the contribution of the Local Authorities (Emilia Romagna Region). The total estimated budget is around € 250.000,00
9. Project Description: 
A large complex landslide in the Northern Apennines will be equipped with an integrated multi-parametric monitoring system aimed to gain, with an integrated approach, data on the movement, groundwater circulation and the changes of physical properties of the landslide mass. The system will be realized employing inclinometers, piezometers and time-lapse electrical resistivity tomography (ERT). The aim of the project will be a) to explore the relationship existing among groundwater circulation (landslide hydrology) and the movements of the landslide and, b) to investigate the changes in the physical properties of the landslide masses through the monitoring of electrical resistivity properties of the material involved because of the variation in water content and movement.
10. Work Plan/Expected Results: (20 lines maximum; work phases and milestones)

The workplan of the project includes three work phases with the relative milestones:
PHASE 1: geological, geotechnical and hydrogeological investigation, geomorphological mapping, and ERTs tests;

MILESTONE 1: the reconstruction of the geological and geomorphological model of the landslide, with specific knowledge on the geotechnics and hydrogeological features; geophysical characterization of the involved landslide mass as a function of the variation of electrical properties and permeability of the materials;
OUTCOMES PHASE 1: Illustration and dissemination of the activities conducted during the tests and the realization of geological model of the landslides, focusing on the geophysics of the involved landslide mass as a function of the variation of electrical properties and permeability;

PHASE 2: project, realization, and launch of the landslide monitoring system;

MILESTONE 2: Competence acquisition on the development of an integrated multiparametric landslide monitoring system. The main objective would be to minimize the degrees of freedom (lithological variability, number and types of landslide movements). The second objective would be to obtain, as much as possible, the direct relationship among trigger factors, landslide movements (type and entity) and the change of the physical properties of the involved material;
OUTCOMES OF PHASE 2: Illustration and dissemination of the most productive organization and realization of the monitoring system;

PHASE 3: data acquisition by the monitoring system performed at full speed following a time-lapse modality;
MILESTONE 3: Competence acquisition on the potentiality and limits of the monitoring system to understand the relationship between material behavior and morphodynamic of landslides.
OUTCOMES OF PHASE 3: Report on the potentiality and limits of the multiparametric integrated monitoring system for the Local Authorities and suggestions on how to extend this application to other geological context and landslide types.
11. Project Beneficiaries: 
The direct beneficiary of this work will be the Local Authorities (Emilia Romagna Region) and the Railway Authorities (the studied landslides potentially involves the railway connecting Parma to La Spezia a tract of the Mediterranean Sea-Brennero Pass corridor). This study will improve the knowledge of landslide types that are very common in the Italian Northern Apennines, providing indirect benefits to many Local authorities in various Provinces and Regions.
12. References (Optional): (6 lines maximum; i.e. relevant publications)
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