
 
 

  

Ten percent of the world population lives within a 100km radius of an 
active volcano. Strategies must be defined to make these communities less 
vulnerable and more resilient to future threats. The risk to be affected by 
a volcano can be reduced by putting in place different measures. Prior to 
an event, the potential hazards must be well understood, mapped and 
monitored. Human settlement exposed must be identified. The 
vulnerability and the expected damage of exposed elements must be 
assessed. Good communication between the different actors involved is 
critical, and collective awareness about existing hazards must be raised.  
In this PhD research, we propose approaches requiring limited resources 
for volcanic risk assessment in data poor settings. The methods are applied 
on the volcanic Ngazidja Island (Union of the Comoros). Because the lower 
flanks of the active Karthala volcano are highly populated, the chance of 
residents being affected by future eruptions is real. Moreover, as resources 
and human competences to face volcanic crises on the island are limited, 
the risk is even more important.  
To improve our understanding of the spatial distribution of lava flow 
hazard, assist land use decisions and support evacuation planning during a 
volcanic crisis, a lava flow hazard map is produced with an own developed, 
open-source simulation tool, Q-LavHA. The tool combines existing 
probabilistic and deterministic models, is easy to use, and is shown to 
produce reliable simulation results on various volcanoes. To model 
population exposure to lava flow hazard in the absence of up-to-date 
population census data a method for population assessment is proposed 
combining dedicated fieldwork with very high spatial resolution remote 
sensing. Data on population distribution is further used to assess the 
vulnerability of the road network in providing access to vital services. In 
the last part of the research, a serious game, Hazagora, is proposed to 
improve the resilience of adults through increased awareness of hazards 
and risk reduction strategies. Hazagora has been tested in different 
contexts and appears to be an effective, fun learning tool introducing 
participants to the concepts of geohazards and disaster and generating 
discussion on risk management and risk reduction strategies.  
By presenting approaches for volcanic risk assessment, which can easily be 
transferred to other settings, this PhD research seeks to contribute to an 
improved management of natural risks in data poor settings. 
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