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earthquakes in Austria
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felt events since 1201
• we process about 11 000 worldwide events – among 

them around 2000 earthquakes in Austria
• annually about 60 felt events, 1000s of felt reports
• strongest known earthquake in Austria: 

15.9.1590, Ried am Riederberg, NÖ
M: 5,8, Io: 9° EMS-98 



damaging events
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damaging events in Austria (intensity 7 EMS-98 and above)

• light building damage: about every 2 years – last 
event this year 2024

• strong damage: every 30 years – last event 1972
• heavy damage in the past – last event 1927
• historical earthquake research



data volume: AEC (Austrian Earthquake Catalogue)
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Österreich
außerhalb

2014 2023

events Austria 1825 3461 
(+1636=>+90%)

number of events in Austria and worldwide

felt reports (website + App)



events / year
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rockfall Fluchthorn 2023
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http://www.nytimes.com/2011/03/12/world/asia/12codes.html

November 6. 2023, 13:05 UTC

1 Mio cubic meter rock
registration local magnitude  1,4

peak went down from 3399m to  3380m



Data Exchange
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current network
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32 broadband sites
1 new VBB borehole instrument

34 strong-motion sites

5 sites geothermal monitoring

50+ geophone sites 
homegrown similar raspberry shake



sites
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typical broadband installation typical strong-motion installation



sites – modular concept
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concept mainly developped within ARMONIA project
 local preparation – reduce our liability 

 let host recommend electrician

 pier by local civil engineer

 good grounding

 power, ligthning protection for power in separate box

 pre-configured wall-mount case for modem, ups, 
digitizer, ligthning protection for GPS and eventually 
communication

 console cable where possible

 sensor on pier, mechanical protection



HBNA
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latest broadband installation

GPS / data over fiber

new protection case

orientation using mechanical gyro

high precision measurement – instrument available

still looking for a good laser to bring measurement onto pier 



RRNA
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Ried am Riederberg was the site of the strongest event in 
Austria so far (1590, Ml ~6)

The instrument – Etna # 104647 was donated 
by Kinemetrics



technical development - results
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Strong Motion
until 2018 – triggered registration
• 20 Sites
•  ⌀ 8 arrivals / year / site

from 2019 – continuous registration
• currently 35 sites
•   ⌀ 110  arrivals  / year / site

all sites – BB and SM
 average azimuth gap
• until 2014  183°⌀
• since 2015  163°⌀

number of stations within 30km
• until 2014  1.2⌀
• since 2015  2.1⌀

magnitude threshold autom. detection (civil protection)



Archive / QC
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archive
save waveforms with orb2wf ( ~40G daily)
db2msd after 5 days
nightly cronjob to archive
duplicate waveforms on second computer (~1 month)
 
data return 2023: 98.96%
 Hardware problems
 communication
 
QC
overview plots with ObsPy
PPSD with ObsPy
monitor age and size of archive with nagios
monitor IDs with Nagios (overflow of wfid)
 

 



datacenter
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 2018 - 23.2.2024: migration of all service to GeoSphere datacenter
 fully virtual
 as redundant as possible, as simple as possible
 

30+ virtual machines still on CentOS 7 
probably upgrade to RockyLinux 9

 
still need to motivate all colleagues to use 3-layered infrastructure
 development
 test
 application
 
interactive review still based on dbpick / dbloc2

GeoSphere infrastructure based on
Kubernetes / Docker – does it make sense to check Docker image ? 



hazard map
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data queries



portal for civil defence
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geoweb.zamg.ac.at/lwz

Details         

Meldungen der Bevölkerung

Statistiken         



Multi-Hazard projects and advice to civil defence
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Services within the EQ-HG
1. 24/7 HL and HM EQ scientific advise 

within the ERM and ROM
2. PoC during working hours

Other tasks we are involved in
1. Service Management Team backup 
2. Task 4 leader >> Training organisation for the ERCC
3. Task 7 >> Quality Control support for PoC matters
4. EQ Hazard Chair >> Rotational scheme and operational 

service design

Services we provide
1. Fully operational in Salzburg
2. Pilot phase in Styria
3. BMI starting in June 2024

Other tasks we are involved in
1. AMAS Core team
2. Co-design and co-creation of services and products 
3. Internal and external training organisation 
4. Dissemination and outreach

Initiator of the AMAS concept together with the AMAS coordinator

Integrated Tailored Scientific Assessments: Provide comprehensive multi-hazard assessments for crisis managers and 
decision-makers nationally and internationally

Global Impact Collaboration: Collaborate internationally, as exemplified by Cape Verde's request, to conduct impact-
based assessments, enhancing disaster preparedness, and enforcement mitigation and effective response strategies

Tailored Training and Workshops Programs: Offer tailored training and workshops to international organizations, 
empowering them to prepare effectively for natural disasters with a holistic perspective

What we do and provide



seismic sites and noise generated by wind turbines
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• effects can be measured up to 15 km

• currently no involvment of earthquake service 
(environmental impact studies, regional planning, planning, 
operators) 

• aim: obtain information, protection zones, participation in 
decision making process

SOKA - Soboth
border KTN/STMK

A

B

C

D

E

SOKA

observed noise on broadband sites

windpark near SOKA (model)

A

D
operational

planned

5 Windparks



snmp2orb
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configuration

sources      &Arr{
ADSA 138.22.223.15,138.22.223.71         m_ss,m_sq,m_vlt,m_temp,m_fw,m_type,m_sn,m_op,m_ip

…
commands &Arr{ 
m_ss   snmpget -v2c -Ov -Oq -c public $addr CONEL-MOBILE-MIB::mobileSignalStrength.0 # Conel 
SmartStart modem signal stregth in dBm

…

needs expanded parameter file for dlmon
 
merging data streams  - does it already exist ?

 

Expand dlmon with calls to arbitrary functions



GeoSphere website
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still based on dbrecenteqs

 static image produced with gmt
 waveforms from up to 5 austrian stations
 optional press release
 different databases for 

 nearby cities

 cities and regions for maptitle

 cities on different zoomlevels

 links on main site

 

all events

last highlighted event worldwidelast highlighted event in Austria

all events 
in Austria



GeoSphere website
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needs update after transition to GeoSphere

plan for new App including
seismograms
felt-reports
shakemaps
measurements (PGA/PGV)

design decision: either self-developped or
based on FDSN-Webservices

 



Python 
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which modules will be included in the distribution? 
Very good to learn that Kent tries to take care of ObsPy (and dependencies) 
 
upgrade reveals possible future problems:
 
➜  webdlmon pip install -U numpy

DEPRECATION: Loading egg at /opt/antelope_arm64/python3.12.2/lib/python3.12/site-packages/pip-
24.0-py3.12.egg is deprecated. pip 24.3 will enforce this behaviour change. A possible replacement is 
to use pip for package installation.. Discussion can be found at 
https://github.com/pypa/pip/issues/12330
Requirement already satisfied: numpy in /opt/antelope/python3.12.2/lib/python3.12/site-packages 
(1.26.4)
➜  webdlmon 

 

 



wishlist
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all new programs
– symbols in task-switcher instead of „exec“

 
dbloc
test in different locales

– dbloc still crashes in non-US locale (e.g. de_DE.UTF8)
– better manpage

dbe
– enable plugins in dbe

 
stationxml2db 

–  
maybe better selection mechanism for db2stationxml
 



THANK YOU
Erdbebendienst
Nikolaus Horn
nikolaus.horn@geosphere.at
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