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Introduction:  

Mass changes, as resulting from volcanic activity and/or hydro-meteorological processes can be 
expressed as topographic changes. Up to recently, those topography changes were below the precision 
of large-scale topographic measurements (aerial photogrammetry, satellite remote sensing, or geodetic 
networks), and therefore impossible to determine to constrain physical processes around volcanoes. New 
large-scale imaging technologies such as Unmannered Aerial Vehicles (a.k.a. drones) or very high 
resolution satellite stereo-imagery are allowing us to constrain topographic changes smaller than a meter 
opening a huge range of opportunities to study material erosion and deposition, mass transport during 
eruptions, meter-scale volcano-tectonic structures, physical volcanology processes, etc. 

The use of recent satellite missions allowed resolving physical volcanic processes, for example, the 
average effusion rate of certain volcanic eruptions [Albino et al., 2015; Bagnardi et al., 2016]. For some 
exceptionally long-lived basaltic eruptions time-lapsed information has also been inferred using radar 
interferometry [Kubanek et al., 2015; Poland, 2014]. However, Digital Elevation Models (DEMs) with 
sufficient temporal and spatial resolution are rarely acquired [Favalli et al., 2010] around volcanoes, 
mainly due to high costs. High-resolution information is necessary to improve dramatically our 
understanding of the physics governing of multiple hazardous volcanic processes. Ultimately, this PhD 
project seeks contribute to develop more powerful forecasting tools to understand and reduce volcanic 
hazards. 

This project will suit a practical, numerate student with a degree in Earth Sciences, Engineering or 
Physics. This project will require a significant fieldwork component [previous experience is an asset], 
knowledge of remote sensing, geodesy and/or physical volcanology. Proficiency with a programming 
language will be desirable but not essential at the start of the project. 

 
Project Summary: 

In this project, a data-based modeling with mapping in high-spatial resolution two active volcanoes in 
Central America and Cape Verde, respectively. During the first phase of the project the candidate will 
acquire new datasets. Inherent unpredictability of eruptions during the course of the PhD project will 
require a flexible planning for a first visit to volcanoes with almost continuous activity: Santiguito volcano 
in Guatemala and Pico do Fogo in the Republic of Cape Verde.  

During the second year, the student will implement a physics-based model based on empirical 
relationships and numerical simulations. The developed modelling approach will be compared against 
existing external datasets such as seismic, geodetic or meteorological information.   

Finally, an important component of this project will be the rapid respond to major volcanic events 
(eruptions, mass-wasting or hydrological processes). In particular, we plan to respond to potential 
eruptions at volcanoes, e.g., Fogo volcano, Cape Verde; or similar systems in the Canary Islands. Rapid 
respond will bring important insights about physical volcanic processes. The rapid respond to events 
would further emphasize the applicability of the methodology and rapid simulation tools developed by the 
PhD candidate.  
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Caption: Volcanoes are usually characterized by steep-sided flanks. Measure its topography is a 
fundamental parameter to understand multiple geohazards [Source: Wikimedia].  
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