
Antelope in Vienna 
Austrian Earthquake Service  

 

Nikolaus Horn 
& the Team of the Austrian Earthquake Service 

Department of Geophysics, ZAMG, Vienna 



ZAMG Geophysics - Structure 

Geophysical Department 
•   Conrad Observatory 

•   Geomagnetism and Gravimetry 

•   Applied Geophysics – Engineering and Archeology 

•   Geophysical Electronics – Stations 

•   Seismology 
–  NDC 

–  Historical Research 

–  Earthquake Service 
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new stations 
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planned stations 
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SASA 

JUSA 

ANOA 

ROBA 

HONA GMNA 

GUBA 

BIOA 



station design - broadband 
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station design – strong motion 
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new station BIOA 
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new station RONA 
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data exchange 

•  redundancy: 3 machines for data exchange 

VM / CentOS    138.22.184.20 

Sun / Solaris8   138.22.184.21 

Sun / Solaris10 138.22.184.22 

port range 40100 to 40120 open to partners 

•  data distribution  

orb2orb, seedlink, autodrm, fdsn webservices, email, sms 

•  data acquisition 

orb2orb, seedlink  

q3302orb, qt2orb, altus2orb, rtp2orb (Thank you, Luisa !) , 
guralp2orb 

autodrm (CTBT NMS) , fdsn-webservice 

webpages and webservices 
 



data exchange – macroseismic data 

•  QuakeML2.0 / Macroseimic Package for data exchange  

•  email / webservice / webpage ? 

•  raw data and/or interpretation results ? 



Data processing 

•  standard antelope processing 

•  selfwritten magnitude code based on velocity amplitudes (mB) 

•  redundant data acquisition where possible (Conrad Observatory) 

•  redundant data forwarding where possible  
(Satelite Backup Vienna/Udine/Bolzano) 

•  redundant automated processing 

standby machine , no automated failover 

•  no redundancy for automated products yet  

•  redundant manual processing  

selfwritten synchronization over antelope orb 

central idserver needed 

•  synchronize in real-time to displays in Bolzano, Innsbruck 
 



processing - statistics 
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NDC 

•  data import 

realtime waveforms CD1.1 

bulletins 

 meteorological 

 radionuclide 

 events (arid issue) 

  isf2.0 import needed – will use ISC code 

•  software 

NDC in a box 

Seiscomp3 

Antelope integration where possible 
  



databases 

•  metadata – sensors / digitizers  

•  AEC – Austrian Event Catalogue 

•  continuous waveforms – since late 1997, ~8T now, ~3G/day 

•  triggered events for strong-motion instruments 

still need to convert SMACH data 

still need to convert pre-97 event data 

continuous data exchange soon 

•  event based subsets 

•  special datasets (EASI, AlpArray)   

•  macroseismic data – felt reports, maps, MDPs 

•  historic paper records 

•  extensions to css3.0 (missing stuff like azimuth gap, rms) – css3.1 
compatibility 

•  gis  

nearest places, enclosing polygons, distance to borders 

languages / encoding? 
 



monitoring 



monitoring 



monitoring 



monitoring 

•  move from ancient nagios1 to latest version 
2 new orb plugins – latency and lag – written in python  
various other plugins 
performance data 

 
 
 
 
 
•  use our IT departments 18/7 operations 

requires much better documentation 
requires clearer responsibilities 
wrote plugins to homegrown system 



IT 

More  and more virtualization 
serious problems with NetApp filesystems 
serious problems with filesystem performance on mounted shares 
 vmware 
 KVM 
 virtualbox 
 
Still on Hardware 
 old sun(s) 
 manual review 
 notebooks 
 terminals 
 display servers 
  
Operating Systems 
 still Solaris 8/10 
 OSX 10.9 / 10.10 / 10.11 
 Linux - CentOS, Ubuntu, OpenSuse 
 Windows  



IT – minumal setup 

BS
195.96.231.100:18000

zagndc2:40002

TU / XT

vl00:40002

AU BK BW CI CU
GT HU IC II IM IU
LE MS NI PL SK

TU XT
BS CH CZ GE GR
HA MN OE SI SL

vdatatank:6510

CH
eqa.ethz.ch:18000

CZ
147.231.72.4:7304

CR
161.53.15.55:18000

GR
193.174.161.30:18000

CB
193.218.117.2

MN_TRI
140.105.54.29:51558

JAVC
KRUC

GE_MORC

SI
HA

84.18.158.83:40100

SL
84.39.218.159:62000

BW
erde.geophysik.uni-
muenchen.de:18000

HU
193.224.98.102:18000

NI
158.110.30.6:51558

PL
213.135.33.194:18000

SK
147.213.113.73:18000

TU_SITA
TU_GUWA
TU_PUBA
TU_MARA

128.130.69.8:1567

II / IM / IU / MS
bbarray.ucsd.edu:gsn

MK_SKO
77.28.102.53

q3302orb

MN
93.63.40.50:39962

LE
132.230.99.2:18000

orb2orb

slink2orb

cdtools

rtp2orb

guralp2orb

vgeoseis:6510

vl04:6510zagmac1:6510

q3302orb

zagsun6:6510

VIE
RETA
FETA
ABTA
MYKA
SOKA
SQTA
MOTA
WATA
WTTA

SGO
CONA/CSNA/

C...

zagsun18:6510

q3302orb

q3302orb

TU
 128.130.69.8 2543

TW/Z3
 131.130.210.143 

2543

ARSA
DAVA
MOA
KBA

OBKA

qt2orb

Datenimport - Wunsch, 19.05.2015

GE
geofon.gfz-

potsdam.de:18000

OE_
(RWNA  LFVA
RKSA KEKA
BITA BSTA

OBSA ADSA
WOTA DFSA
DKSA SVKA

RSNA)

altus2orb

qt2orb

Vl07:6510

BGWA FRTA
KMWA NATA
SNWA UMWA 
WIWA ZETA

altus2orb

•  more datasources is good! 

•  different subnets needed  

•  still some machines 

•  still different operating systems 

•  still different acquisition programs 

-> still work to do 



webservices 

new fashion in Austria: „citizen science“ 
kids develop a smartphone app 
data transfer via webservices  

FDSN-like service JSON + Geographic Information 
database access internally also a webservice 

•  FDSN Webservices 
event – QuakeML1.2 / JSON / Text /  CSV 
station – StationXML / Text / Dataless ? 
dataselect - Seed 
 

•  all output available also on files to leverage burden on webserver 

•  written in Python – standalone cgi scripts for simple integration into load-
balanced Apache platform  

•  new felt-report form is also a new webservice 

•  develop webservice (and Format) for exchange of macroseimic data 
including felt-reports 
 



Desktop Setup 



Presto 

early warning system developped by Luca Ela in Naples 

free download from http://www.prestoews.org/ 

location  based on NonLinLoc / data import from Seedlink servers 

version 0.2.8 adapted to import data from antelope 
running in test mode in Vienna 
will change to 1.0 soon / use antelope detections 
permission to distribute code pending  
 



operator picks without polarity information!  

trace	manipula-on	–	focal	mechanism	determina-on	

19.05.16	
Folie	25	



Future work 

•  faster location  

 2 steps, coarse grid for event detection, finer grid for final location 

•  fast banner on homepage indicating an event 

like EMSC, only rough region, no magnitude 

•  faster webpage 

  no more image manipulation  - WMS / leaflet / OpenLayers 

felt report tools 

•  mysql based webpage – interaction webservice - datascope 

•  get rid of almost all suns 

 qt2orb only runs on sun, reftek and guralp an issue 

•  webservices – how about autodrm ? 

•  continuous data from triggered dataloggersMS 



wishes  
 
son-of-dbpick 
dbloc3 
 
trace manipulation in Qt 
Dbe / Dbloc2 – plugins still be possible ? 
coords – lat/lon – UTM conversion   

want to avoid dependency on external tools 
 


