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Overview

Brazilian Seismic Bulletin — BSB

Past temporary experiments / stations
RSBR — Real-time network
Near-future deployments

Instrument Pool
RBMC — A GNSS network



Brazilian Seismic Bulletin

Brazilian Earthquakes, 1720-2015/02

instrumental magnitude: @ 6 @5 ¢ 4 - <3
O =felt in Brazil @ Historical Seismicity



Crustal Thickness Map & Past Temp. Deployments
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Typical station sites

 Stations are deployed over large rock sites, inside
masonry constructions filled with soil and fenced
Inside a private property,

« BL/PTLB



Instrumentation

UFRN (NB) UnB (BR)

Reftek RT151 (120s) + Nanometrics Trilium
RT131A-02 (Acc) + 120PA (or CMG-40T) +
RT130G Taurus/Signus



Transmission

UFRN (NB)
Radio
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Data Sharing

» Data Is Open
— ON is the synchronization HUB / Master Archive Node
e Sharing is done using SeedLink, ArcLink +

FDSNws!?
Net- SeedLink Server ArcLink Server
Node _ .
works (port is 18000) (port is 18001)
UFRN NB

sislink.geofisica.ufrn.br

UnB BR
http://www obsis.unb.br/

datasis.unb.br datasis.unb.br



Current and Future Deployments
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S

UFRN
Several

Deployments
2010-2017

UFBA/UnB
10 stations
2014-2015

UnB
ucas Barros
6 st. / 2015

FAPESP
2015-2017

30-40 BB Stations
+ 10-20 GNSS

USP, UnB,
UFMS,
Liverpool ...
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UFRN Temporary Projects

contributed by Jordi / UFRN

2 S - - o Stations from UFRN/INCT-ET
project operated from 2011 —
2013

i - 6 Broad Band (m)
— 21 Short Period (O)

-« Stations from Jan/2015 to
Jan/2017 (BODES project)

- 8 Broad Band (m)

« Still to be installed this year
2015.02 a project in the

_ - LA , Parnaiba Basin (east of

—42° —-40° -38° -36° -34° Borborema province)




Other Institutions doing Seismology
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Instrument Pool

P9l Observatorio

Pool de Equipamentos Geofisicos do Brasil Nacional

: INicio

"Wossa missdo & oferecer suporte instrumental a comunidade geocientifica
brasileira, com o cbjetive de contribuir para o conhecimento gecldgico
: EQUIFAMENTOS do territério nacional”,

oz NOormas oo PoOOL

: SOoLICcITACAO D8

SIS LTV ER LUR CA S 0 Brasil implantou um Pool de equipamentos de geofisica para dar suporte a projetos de pesquisa. A idéia foi proposta
por cientistas dos diversos institutos de pesquisa e universidades que constituem a Rede Tematica de Estudos
Geotecténicos coordenada pela Petrobras, a saber: ONM, USF, UnB, UFRN, UNESP, UFOF, UER], UFF, UFPR, UFRGS, UFR],
INPE, UFMG & LUNICAMP,

: SOLICITACAD De
Danos

x NOTICIas Do POOL

»nTranatT O Pool estd equipado e conta com instrumental para sismologia, gravimetria, magnetometria e geoeletricidade (Método
Magnetotelirico e eletromagneético transiente), A utilizagdo destes equipamentos permite estudos de temas relevantes,
2 CONTaTto tais como da estrutura crustal e litosférica da placa Sul-Americana, da interagdo crosta continental e ocednica e da

relagdo da estruturagdo do embasamento na evolugdo de bacias sedimentares. O pool esta instalado nas dependéncias
do Observatério Nacional, no Rio de Janeiro.

asw e

= all inistéri Ministério da =
& H p Selthieip ot Ciéncia, Tecnologia mL

s Minas e Energia bl by ey
R § E——

PETROBRAS

http://www.pegbr.on.br/


http://www.pegbr.on.br/

Instrument Pool
PEGBR — http://www.pegbr.on.br/

Seismology

- L4C — 1c + Texan - 365 u. (Short-Period)

- L4C3D - 3c + RT130 — 60 u. (Short-Period) +80

- STS-2-3c + Q330 - 11 u. (Broad-Band) projects
Gravimetry supported in

- Scintrex CG-5 - 6 u. Brazil until 2014
Magnetometry

- Magnetometer + Gradiometer MMPOS-02 - 6 u.
Geoeletric methods (Megnetoteluric and eletric transient methods)

- Magnetoteluric System with flux gate magnetometers + LEMI-417 and GPS - 18 u.
(Short-Period)

- Magnetoteluric System with induction coils MFS-06 + Metronix ADU-07 and GPS - 6
u. (Broad Band)

- terraTEM Base System (transient Electromagnetic) — 2 u.

GPS/GNSS
- Trimble NetR8 + Antenas + Cable -~ 4 p.


http://www.pegbr.on.br/

RBMC — GNSS stations

Rede Brasileira de Monitoramento Continuo dos Sistemas GNSS

-30°

 IBGE — INPE + 40
- Institutions

 Total of 117 stations

- 91 Online stations

- 26 Offline — Post
processing only
stations

e Continuous data Is
l shared with research
Institutions and

v Post—processing (Offline) universities
v Real-time processing (Online)

1000 km




RBMC — GNSS stations

Rede Brasileira de Monitoramento Continuo dos Sistemas GNSS

—75° —60° -45° -30°

 Total of 117
stations

- 91 Online stations

- 26 Offline — Post
- processing only
stations

* +5 stations in test
for 2015 covering
) the north region

1000 km

— —Sino » +5 stations to be
v Post—processin ine .
v ReaI—E[)ime procéqssing (Online) arranged In 2015




Station SJSP
SIPEG/RMBC Project — Installed by INPE

 Sampling interval is
15 seconds

» Dally data Is shared
using RINEX2 format

e Each station can
reach a precision of
+5 mm




SJSP report

RBMC - Rede Brasileira de Monitoramento Continuo dos Sistemas GNSS
:‘:IBGE Relatdrio de Informacao de Estacao

SJSP - Sao José dos Campos

0. Formulario

FPreparado por: Centro de Controle Eng. Katia Duarte Pereira - REMC
Data: 29/04/2013
Atualizagao: 10/03/2015 - Troca de equipamento

1. Identificacao da estacao GPS

Nome da Estagéo: SAO JOSE DOS CAMPOS
ldent. da Estagao: SJSP

Inscrigao no Monumento:  SAT 91537

Cdodigo Internacional: 91537

Informagdes Adicionais: -

2. Informacao sobre a localizacao

Cidade: Sao Josédos Campos

Estado: Sao Paulo

Informagdes Adicionais: Pilar de concreto com formato cilindrico, medindo 1,16 m de altura e com 0,29 m de diametro, esta
assentado em uma base de 1,00 mx 1,00 m x 0,80 m. Possui no topo um dispositivo de centragem forgada
padrao UFRJ. Foi colocado a 0,20 m do topo, uma chapa de metal padrac IBGE na parte sudeste do

marco, foi estampado: SAT- 91537. Proximo a uma cerca, a SE da portaria 1 do Instituto Nacional de
Pesquisas Espaciais - INPE, na cidade de Sao Josédos Campos - SP.




SJSP report

4. Informacoes do equipamento GNSS

4.1. Receptor

411 Tipodo Receptor - TRIMBLE NETRS8
Namero de Série - 4923K35601
Versao do Firmware -4.87 (Principal)
Data de Instalagao -10/03/2015as 1115 UTC
4.1.2 Tipo do Receptor -TRIMBLE NETR8
Nimero de Série - 4923K35622
Verséao do Firmware -4.87 (Principal)
Data de Instalagéo -27/02/2015as13:45 UTC

Data de Remocgao -10/03/2015as11:00 UTC



Data Sharing

Online data sharing from IBGE servers using a
NTRIP protocol

Dalily data for post-processing — user
registration is advised

Real-time data Is restricted by 5 data flows /
user — user registration Is required

Research Institutes and Universities have
access to all data simultaneously



* IBGE web-page: http://www.ibge.gov.br/ho-
me/geociencias/geodesia/rbmc/rbmc.shtm

Instituto Brasileiro de Geografia e Estatistica

“IBGE

-

More Information
Web Address
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RBMC - Rede Brasileira de Monitoramento Continuo dos Sistemas GNSS
Sobre a RBMC

& utilizagdo da tecnologia GNSS (Global Mavigation Satellte System) provocou uma wverdadeira
revolugdo nas atividades de navegacdo e posicionamento, Os trabalhos geodésicos e topograficos
passaram a ser realizados de forma mais rapida, precisa e econdmica. A medida que as técnicas de
posicionamento evoluem, diversas aplicagées em tempo real e pos-processado tém surgide, tornando o
papel da RBMC cada vez mais amplo.

Mas aplicagies geodésicas e topograficas do GNSS esta implicita a utilizagdo do método relativo, isto &,
a enos uma estagdo de coordenadas conhecidas & também ocupada simultaneamente & ocupagédo
pontos desejados. As estacies da RBMC desempenham justamente o papel do ponto de
rdenadas conhecidas pertencentes ao Sistema Geodésico Brasileiro (SGB), eliminando a
necessidade de que o usuario imobilize um receptor em um ponto que, muitas vezes, oferece grandes
dificuldades de acesso., Além disso, os receptores que equipam as estagies da RBMC sdo de alto
desempenho, proporcionando observacdes de grande qualidade e confiabilidade.

Caracterizacao

As estagies da RBMC sdo materializadas através de pinos de centragem forcada, especialmente
projetados, e cravados em pilares estdveis. & maioria dos receptores da rede possui a capacidade de
rastrear satélites GPS e GLONASS, enquanto alguns rastreiam apenas GPS, Esses receptores coletam e
armazenam continuamente as observacies do codigo & da fase das ondas portadoras transmitidos
pelos satélites das constelagies GPS ou GLONASS,

Cada estagdo possui um receptor e antena geodésica, conexdo de Internet e fornecimento constante de
energia elétrica que possibilita a operagdo continua da estagdo.

fe mramrdamadae Aae actarfiae As DRMT 03 mibera sarmmnananta immnctantas ns camnacicrS3a dae racnlbadae

Veja mais
¥ Parcerias
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Brazilian Seismic Bulletin

Earthquakes with magnitude close to 3 m, are routinely detected and
considered medium sizes while earthquakes magnitude 4 and above
are considered large (Figure 1). Largest Brazilian earthquake was the
1955 Serra do Tombador with magnitude 6.2 m,,

Brazilian Earthquakes, 1720-2015/02
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Brazilian Seismographic Network (RSBR)
Brazilian main network operators are (flags in Figure 2):

» Observatoério Nacional (ON), Rio de Janeiro, RJ

> Universidade de Brasilia (UnB), Brasilia, DF

» Universidade Federal do Rio Grande do Norte (UFRN), Natal, RN
» Universidade de S&o Paulo (USP), S&o Paulo, SP

These 4 institutions have installed and operates 82 open data real-
time stations part of the Brazilian Seismographic Network (RSBR)

since 20089.
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A DATACENTER BACKSTAGE: the knowledge that supports the network

Centro de Sismologia da Universidade de Séao Paulo

Marcelo Bianchi®®, Bruno Collago?, Felipe Neves®

TInstituto de Astronomia Geofisica e Ciéncias Atmosféricas (IAG) / 2Instituto de Energia e Ambiente (IEE)

Data Flow Overview

The main processing tasks are done by a SeisComP3 system (Sc3). We
keep different installations of Sc3 tuned for each task. BRASIS stations
are received by Nanometrics Apollo Server and others by SeedLink chain
plug-ins Data is stored into 3 different SDS (named NRT, Intermediate
and Permanent) fed as indicated in Figure 4.

.
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subdivision layers from
acquisition to
dissemination of data and
results.

DATA FLOW

All data is secured in two
separated stores, a local
and a cloud storage

oo s 5 = provided by the University
\ e
= Interaction with processes
x¥ searcae || smse | KE are done remotely from
¥ AR | SESNANG ¥ individual analysts
e N e

desktops.

B
ACOUISTICN)

Data Management home-made tools

Figure 4. Set of tools
developed in-house and
available in our GitLab Server.

Evont
¥ Dashbaard

gitlab

selscode.lag.usp.br/gitlab
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Some are specifically
designed to fulfill our internal
needs but are also used by
other RSBR nodes.
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Mational Geophysical Networks in Latin America, May 25-29, 2015
Santiago / Chile
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* Contact: m bianchi@iag.usp.br [ sismologia@iag.usp.br

Summer School

Open lectures to students,
company employees and general
public.

Main Topics:
Introduction to Seismology
Surface Waves Analysis
ObsPy: Python for Seismologists
Usage of GMT tools

Open Lab Day and Community Work

The center actively participate
in different activities to spread
the seismological knowledge
inside and outside the
University.

Activities includes:

Field experiments and
informal talks to the people;

News Interviews;

Local communities visits to
the center dependencies;

Relevant Scientific Publications

USP Datacenter Team

Useful URLs

Web Pages:
WA SISMO.iag.usp.br 1 USP Website Take me hame B
www.seiscode.jag.usp.brigitab  :: USP GitLab o]
www.rsist.on.br ;. ON Node Website g 3
www.obsis. unb.br = UnB Node Website g
wwaw rsbr.gov.br - RSER Main Server g

2

4

Data Servers:
seisrequest.iag.usp.br:18000
seisrequest.iag.usp.br:18001

o USP Seedlink Server
i USP Arclink Server

Federated Server:

www moho.iag.usp.brifdsnws 2 USP Federated FDSNws Server
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Brazilian Seismic Bulletin

Earthquakes with magnitude close to 3 m, are routinely detected and
considered medium sizes while earthquakes magnitude 4 and above
are considered large (Figure 1). Largest Brazilian earthquake was the
1955 Serra do Tombador with magnitude 6.2 m,,

Brazilian Earthquakes, 1720-2015/02
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Brazilian Seismographic Network (RSBR)
Brazilian main network operators are (flags in Figure 2):

» Observatoério Nacional (ON), Rio de Janeiro, RJ

> Universidade de Brasilia (UnB), Brasilia, DF

) Universidade Federal do Rio Grande do Norte (UFRN), Natal, RN
» Universidade de S&o Paulo (USP), S&o Paulo, SP

These 4 institutions have installed and operates 82 open data real-
time stations part of the Brazilian Seismographic Network (RSBR)

since 20089.
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A DATACENTER BACKSTAGE: the knowledge that supports the network

Centro de Sismologia da Universidade de Séao Paulo

Marcelo Bianchi®®, Bruno Collago?, Felipe Neves®

TInstituto de Astronomia Geofisica e Ciéncias Atmosféricas (IAG) / 2Instituto de Energia e Ambiente (IEE)

Data Flow Overview

The main processing tasks are done by a SeisComP3 system (Sc3). We
keep different installations of Sc3 tuned for each task. BRASIS stations
are received by Nanometrics Apollo Server and others by SeedLink chain
plug-ins Data is stored into 3 different SDS (named NRT, Intermediate
and Permanent) fed as indicated in Figure 4.
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designed to fulfill our internal
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other RSBR nodes.
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* Contact: m bianchi@iag.usp.br [ sismologia@iag.usp.br

Summer School

Open lectures to students,
company employees and general
public.

Main Topics:
Introduction to Seismology
Surface Waves Analysis
ObsPy: Python for Seismologists
Usage of GMT tools

Open Lab Day and Community Work

The center actively participate
in different activities to spread
the seismological knowledge
inside and outside the

Usi %

LINKS

Get all RSBR / USP
important URL encoded
+ a link to this
presentation and the
poster PDFs to take

USF

Useful URLs
Web Pages:
WA SISMO.iag.usp.br 1 USP Website
www.seiscode.jag.usp.brigitab  :: USP GitLab
www.rsist.on.br : ON Node Webs| g
www.obsis.unb.br UnB Node Web: E
wwaw rsbr.gov.br RSER Main Se g
2
Data Servers:

o USP Seedlink Server

seisrequest.iag.usp.br:18000 t
i USP Arclink Server

seisrequest.iag.usp.br:18001

Federated Server:

www moho.iag.usp.brifdsnws 2 USP Federated FDSNws Server
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Near Real-time Avallabllity
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* % Avalilability per
Network (MEAN
station channels) in
a 7 days week as
NRT archived by
USP data center;

« Mean vs median
values shows that
problems are
localized in
individual stations.

« Amount of data in
archive depends
still on regular
maintenance of
stations in the field !
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