INSTITUTO DE INVESTIGA ION OBSFRVATH m) !
VULCANOLOGICO Y SIS MO(A ICO DE COSTA RICA

H . Villalobos, R. Quintero

National University of Costa Rica.
Email : hairo.villalobos.villalobos@una.cr

L1BT:

T3.6 - P4 Integration Geophysical Network OVSICORI and Seismic Stations of IMS Network CTBTO SCIENCE AND

QVSICQRi_UN A, Volcanological and Seismological Observatory of Costa Rica (OVSICORI-UNA) TECANOLOGY

CONFERENCE

SUMMARY

The Volcanological and Seismological Observatory of Costa Rica,
National University (OVSICORI-UNA) is a University Institute
dedicated to research of volcanoes, earthquakes and other tectonic
processes, in order to find useful applications that help society to
mitigate the adverse effects of these events to economic and social
development.

In 1984, the OVSICORI-UNA initiates the operation of a
seismographic and volcanic network designed to monitor seismic
and volcanic activity throughout the national territory.

SEISMIC NETWORK OVSICORI-UNA
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Figure 1. Map Seismic Network Figure 2. Seismicity February, 2017

Figure 2. The seismic network of OVSICORI located 917 seismic
events in the month of February, 2017.

AUXILIARY SEISMIC STATION AS025 (JTS)

The station IMS AS025 (JTS) is located in Juntas of Abangares,
Guanacaste, Costa Rica. The station JTS is part of CTBTO — IMS
network, OVSICORI network and IRIS/IDA network. Station location
10 2908 N 84 9525 W

Figure 3. Communications Building Figure 4. Seismometers STS-2, STS-1, FBA

The auxiliary seismic station AS025 is included in our local seismic
network event location to complete a network of 80 seismic
broadband stations. This station have a STS-2 seismometer, STS-1
seismometer and FBA-EST accelerometer.

INTEGRATION OF STATIONS OF IMS NETWORK OF THE
CTBTO TO THE OVSICORI-UNA NETWORK

| NON \| Antelope 5.4 Adguisicion OVSICORI
File Edit View Refresh Antelope 5.4 2015-238 20:30

Load Average
System 1min 0.12
2 smin 0.10

Memory Usage Orh Ring Buffer Status  :ovs
Disk Usage pkisfs 10 connections

ram swap mut. n  73.421 I

Cpu Usage (& cpus)

up

15min  0.08 720 processes 7a7s MbE 818 Mb out 368.780 - )
Processing Tasks IMS Stations
Task Fd cpu cpu rss rss To Orb To Orb From Orh From Orh Latency Latency
riexec 26026 0.00 4.1 @@DE H PLA@E
orbserver 26059 1.60 ] s41.6 [ PCRV Venezuela
orbserverCMD  ZB0B0  0.00 4.0 . .
orbserverSTATUS 26113  0.00 25.2' Stralght_ ROSC COIOmbIa
orbserverMP 26142 070 ] so7.4 Y / connection to JTS BDFB Brasil
orbserverEXP 26168 0.50 [| 213.6 ! 0 station.
q3302orbA 20246 0.60 b
q33020rhB 26373 0.50 23.5
433020rbC 27318 20.9
qJTS20rb GERNGAT 12.5 '
EHentD TR i Local NDC connection to
sed i _—1 IMS seismic stations
ctbtoZorb Pttt et .
i (slink2orb)
slinkMNARM 0.00 16
SlinkApollo 23046  0.00 1.6
Slink2orb-DMC 23122 0.00
Slink2orb-SI5 23183 0.00 16
il Tu=— | sacupoomedionto |
: : .0 bps N @
orb2ew 0993  0.80 . 4.2 JTS Stat|0n (VSAT)
ringserver 29545 0.40 || 2 [ (slink2orb to local NDC)
orbZringserver 25771 2.80 - 25
Cron Job Status patches cleanlogs 1port
Network Operation
processes ORB_Clients ORB_Sources | ORB_IMP _ _ ORB_Latency
ORBIMP_Sources STATUS Sources DB _data | Quanterra Event_Map Grd_Map tkorhlag

qQ3302orb
(gJTsS2orb)

ORB IMP2orb ORBIMP /‘r ewreft2orb
(accepted_ list)

slinkGuralp ’

iris__list

‘ orbZEXP

slinkApolio \‘
ORBEXP
|
[ \
| cdtZ2sc_ plugin | ‘
IRI Local NDC | IMsS /
Server Seismic Stations
-_y, -

Figure 5. System Integrations of Antelope and SeisComp3

The integration of IMS stations (PCRV, ROSC, BDFB) into the local
network is done with the SeisComp3 acquisition system located at the
National Data Centre in Costa Rica and integrated into the system of
acquisition, automatic location and processing of seismic events using
Antelope.
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Figure 6. IMS stations CTBTO near to Costa Rica Figure 7. Global Network OVSICORI-UNA

OVSICORI uses the seismic streams of about 350 stations around the
world, including the local ones within SeisComP3. Among all the imported
stations, there are CTBTO primary and auxiliary stations. Currently,

ANTELOPE as well as SeisComP3 use the NDC-Costa Rica seedlink
server to stream and process the data of 3 stations.

NATIONAL DATA CENTRE AND SEISMIC EVENTS
OVSICORI-UNA
In the part of acquisition server,

we are using the Virtualization
Technology with VMWARE and

NetApp data storage system. Sy
High availability is possible with =~ —=7== =
a redundant server arquitecture sl

in Data Center OVSICORI and
National Data Centre CTBTO. In
this systems some benefits fault
tolerant, data recovery and down
time about 5 s. Two data centers =
have a expanded storage

capacity to 100 TeraBytes each
side. Figure 8. NDC and Data Center Arquitecture
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Figure 11. Redundant acquisition systems

The seismic data from OV network, CTBTO, and IRIS are obtained
through INTERNET. The data streams of the OV seismic stations
have changed from VSAT connection and radio links to INTERNET
through the mobile network. It has been identified a possible issue
that we might face in case of failure in the seismic data services of
OV network and IRIS server. Since there is a current network
connection for streaming data for some seismic stations from
Vienna to NDC-Costa Rica, we are considering the possibility to
deploy a complete automatic processing system in the NDC server
using the data of primary and secondary stations.
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