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Greetings from an unknown Earthquake Country: Switzerland  

•  Like in many European Countries, Earthquakes are the natural hazard carrying 
the largest risk for people, buildings and infrastructures.  

•  And the risk that we are the least prepared for!  



What if it happens again tomorrow?  
A typical earthquake in Europe - Status 1915 - 2015 

•  Earthquakes cannot be predicted, no warning is possible. 
When they strike, computers will take 1-2 minutes to 
assign an epicenter and a magnitude.  

•  Not all that much has changed since 1914, when the SED 
was founded.  
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Is this good enough? No! 

Before the earthquake:  

•  Precursory changes in risk maybe be 
detected (à L'Aquila) – but there are no 
accepted procedures or standards on 
how to establish if and how well they 
are working.  

•  Operational Earthquake Forecasting 
(OEF) is still at its infancy.  

•  “In the absence of science, pseudo-
science will take its place”. Are frogs or 
dolphins the better forecasters after all?   



Is this good enough? No! 

During and after the earthquake:  

•  Thanks to REAKT, some information on the 
spreading earthquake is partially available, but it is 
too slow, not robust enough and does not reach 
most potential end-users in time.  

•  This will not be acceptable to societies much longer, 
especially since Japan and the US will have 
Earthquake Early Warning (EEW) capabilities.   

This is when we need to know ...  



Soon in many places in Europe 

•  Train drivers will not know that a landslide has just 
been triggered ahead on its track – but passengers 
will have received a warning on their phone.  

•  Nuclear power plant operators of several plants will 
independently feel moderate shaking, but will not 
have information on what is to come. They will hit - 
without need - the emergency shut-down button, 
causing a widespread blackout (situation 
awareness can be important).  

•  Independent companies will sell seismic early 
warning systems of sometimes dubious quality and 
performance and based on overstated claims.  

•  People will experience early warning systems in 
California and Japan and demand such systems at 
home also.  



A vision for seismology in 2032 

Before the earthquake:  

•  Denser networks and modern processing techniques will allow for 10 – 100 times 
more resolution (location precious and number of events).  

•  In ¼ to ½ of the cases, an significant increase in seismic hazard will be detected 
before the mainshock.   

•  Engineers will know the seismic safety of each building in a city, and monitor the 
building status. Our phones will know exactly where we are in a building.  

•  ‘Risk’ is perceived not as a constant but as a complex rapidly varying landscape in 
space and time, customized for every user (person, machine, building, train, etc.) 
for their own decision making. 

•  Cost-risk-benefit analysis performed automated and on the fly will be common.  

Van stiphout et al., . 2009 



A vision for seismology in 2032 

During and after the earthquake:   

•  Thousands or millions of sensors will detect and 
track an earthquake in real-time, and everything 
on the Internet will be informed about the 
progressing earthquake.  

•  People will be informed and advised by your 
personal messenger (aka. smart phone).  

•  Smart cities, smart buildings and empowered 
people will use this information to prepare and to 
recover.  

•  A building can decide if it is safe to continue to be 
used. A ’building black box’ will allow to settle 
disputes on the performance to code standards.  
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Why Europe needs to act now 

•  We need to re-invent seismology in the days of the 
“Internet of Things”, where everything is connected. 
This offers great opportunities for science and disaster 
risk reduction – but is also a formidable challenge for 
our scientific/engineering communities. 

•  Seismic networks need help to migrate from operating 
and analyzing dozens of sensors to tens of thousands.  

•  A paradigm shift is needed and is possible. But it 
should not and cannot be done by individual 
researchers or national networks acting in isolation.  

•  European societies increasingly demand better, faster, 
more robust answers, earthquakes are not an act of 
god any longer. We need help to deliver.  

•  Other projects (EPOS, NERA+) do not adequately cover 
real time risk (focus on coordination and data access, 
not operational challenges).  



Quality, Density, Robustness, Innovation: Four Activities  

1.   Improve the quality and consistency of 
seismic data. The current status, especially 
across borders, is dreadful.  

à Process 10 – 100 times more micro-
earthquakes in a fully automated and much 
more harmonized way, and across network 
borders.  

2.   Advance Operational Earthquake 
Forecasting. Not only do we need innovative 
scientists and science (à  ERC) we need 
testing/validation procedures (think: “double 
blind studies”) to establish if our methods 
are working or simply placebo (which has its 
role…)   

à Establish a European Validation Center for 
OEF .  



Quality, Density, Robustness, Innovation: Four Activities  

3.   Team up and focus: Seismologist, engineers, 
computer scientists and social scientist jointly 
build up  the next generation of real-time risk 
reduction tools – for example in a test region that 
straddles two or three national borders.  

à Process and analyze continuous data streams  
from > 10’000 sensors of varying quality with 
delay times < 1 second. We need real-time data 
analytics, linked to data-driven simulation, and 
machine learning.  

4.   Optimize information and decision support: 
Ensure that everything and everybody receives in 
real-time the earthquake risk information he/she/
it needs for making smart decisions in a rapidly 
changing risk landscape.  

à  Smart cities and smart citizens of the future. 

 

  



Thank you  


