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Australian National Seismograph Network (ANSN) BH — 2019

Malaysia Map Satellite

Singapore

m © Commonwealth of Australia (Geoscience Australia) 2022. PTWS WG2 Task Team for Data Sharing in the Southwest Pacific region. Oct 2022 Earth sciences for Australia’s future | ga.gov.au



ANSN BH & HH

Map Satellite

NORT| . N
TERRI Y
“
: @
®  Australia

WESTERN
AUSTRALIA

[©MO) © Commonwealth of Australia (Geoscience Australia) 2022. Earth sciences for Australia’s future | ga.gov.au



ANSN and collaborations — 2022
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PNG and Australia — data sharing

Australian Government

Geoscience Australia

ARRANGEMENT
BETWEEN

The Department of Mineral Policy and Geohazards Management (DMPGM) on
behalf of the Port Moresby Geophysical Observatory (PMGO)

AND
GEOSCIENCE AUSTRALIA

CONCERNING THE EXCHANGE OF SEISMIC DA
WARNING PURPOSES

The Department of Mineral Policy and Geohazards Managemef
Port Moresby Geophysical Observatory (PMGO) has authority
Government of Papua New Guinea to enter into this bi-lateral
Geoscience Australia, and to advise Oceania Regional Seismic|
the host agency, French Institute for Research and Developm
New Guinea’s continuous, real-time seismic data to Geosciend
purpose of tsunami early warning.

[(GA operates the National Earthquake Alerts Centre, which is
component of the Joint Australian Tsunami Warning Centrg
Australia’s National Tsunami Warning Centre (NTWC).

ORSNET / IRD provides seismic data aggregation, disseminatiq
ORSNET member countries. ORSNET / IRD undertakes to prov|
time, on a best efforts basis.

Australian Earthquake Engineering Society 2018 Conference, Nov 16-18, Perth, WA

A low-cost seismic network for Papua New Guinea
Hadi Ghasemi’, Ima Itikaraiz, Marty anelwoodl, Chris Mckee®, and Trevor Allen®
1. Geoscience Australia, Canberra, Australia

Rabaul Volcanological Observatory. Rabaul, PNG @
3. Port Moresby Geophysical Observatory. Port Moresby, PNG

=

Abstract

Papua New Guinea (PNG) is situated at the edge of the Pacific “ring of fire” and is exposed to
frequent large earthquakes and volcanic eruptions. Earthquakes in PNG\ such as 2018 Hela
Prounce event (M7.5). continue to cause loss of life and widespread damage to buildings and

ture. Given its high seismic hazard, PNG would benefit from a dense seismic monitoring

Definition:

For the purposes of this agreement 'data’ will be defined as bg
Primary seismic data encompasses detailed station metadata
seismic waveform data, in a digital form that is accessible and
analysis. Principally, in format endorsed by the International
Seismograph Networks (FDSN), streamed in real-time.

network for rapid (near real-time), as well as long-term, earthquake hazard and risk assessment.
Geoscience Australia (GA) is working with technical agencies of PNG Government to deliver a
Department of Foreign Affairs and Trade (DFAT) funded technical disaster nisk reduction (DRR)

prog to increase ity resili on the impact of natural hazards and other secondary
hazards.

As part of this p this study the i of ishing a low-cost,

based seismic network in PNG by first \nenfymz the pexfoxmance of the low-cost Raspberry Shake
4D seismograph. which includes a three-comp z-motion MEMs 1 and one

(vertical) short-period geophone. A Shake device was deployed at the Rabaul Volcanological
Observatory (RVO) for a period of one month (May 2018). relaying data in real-time via a 3G
modem To assess the performance of the device, it was co locmed with global seismic network-
quality i that included a three- and a strong motion
accelerometer operated by GA and RVO, respecm‘ely A key challenge for this study was the rather
poor data service by local telecommunication operators as well as frequent power outages which
caused repeated data gaps. Despite such issues, the Shake device successfully recorded several
earthquakes with magnitudes as low as my 40 at i 1 di of 600 km, includi

eanh(plakgs that were not reported by i 1 ies. The tu Yy domain
comparisons of the recorded waveforms with those by the permanent RVO mstmmems reveal very
good in a relatively wide fre y range of 0.1-10 Hz. Based on the estimated noise

model of the Shake device (seismic noise as well as instrument noise). we explore the hypothetical
performance of the device against typical ground-motion amplitudes for various size earthquakes at
different source-to-site distances..
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Tonga and Australia — gifted equipment

« 4 of GA rapid deployment kit (RDK):

Nanometrics Trillium 120 compact PH seismometer

Nanometrics Titan accelerometer
Nanometrics Centaur Digital Recorder
All instrument cables

GPS antenna

SD card (32 GB)

Solar regulator / battery charger

4G modem

Monocrystalline Solar Panel (portable)
Pelican Storm Case

of GA RaspberryShake kit (RS):

RaspberryShake RS4D

SD card (32 GB)

Solar regulator / battery charger

4G modem

Monocrystalline Solar Panel (portable)
Pelican Storm Case

© Commonwexalth of Australia (Geoscience Australia) 2022.
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Seismic Equipment Information for RDK Kits supplied to Tonga

1. Recording Instrument

1. Digitizer
The type of digitizer in the RDK About the Centaur
enclosure is 3 Nanometrics The Centaur digital recorder is a portable ge:phvs cal sensing 2 n: isition

Centaur Digital Recorder
Model CTR4-6S 17954-61.
Please find more details about | networ
The digitizer. b

ing applicati
Key Features

- Intuitive Web intarface

- Ultra-low noise floor for use with high performance sensors

- True 24-bit performance available in 3 or 6 channel configurations
- sampleates of p sooOSp support geothermal and/or passive
licatior
D: iovable SD1™ card or Ethernet in MiniSEED file
Cor ta streaming over Ethernet using
s (NP
Fra /GNSS or network t g usng

Centaur can e network timing to other Centau
Advance: ssed triggering
- External State-of-Health (SOH) input that allows

= up to 3 arbitrary, external analogue

s for inputs such as temperature, barometric
Jar slow moving signals (CTR2 and newer series

and data management of high precision GNSS data

(smex)

- Internal 8 GB redundant storage (expandable up to 64 GB in CTR3
series models)

- Rugged waterproof field enclosure rated to IP-63

Earth sciences for Australia’s future | ga.gov.au




Tonga and Australia — temporary seismic network topology
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Tonga and Australia — installation, ongoing support, future plans

Site/Kit Name Location

TNG1 Folaha (Nukuhetulu)

TNG2 Vavau (Mount Talau)

TNG3 Niuatoputapu (Hihifo)

TNG4 Haapai (Hihifo) 5 i R
TNG5 TMS Office (Fuamotu Airport) ‘ P
TNG6 MET Office (Vavau Airport) L
TNG7 TMS Office (Eua Airport)

TNGS8 Niuafoou (Esia)

4
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Tonga and Australia — data sharing

.
Tonga Islands Region Time: 2022-10-15 02:41:30 DATA INSTRUMENTATION EDUCATION ABOUT Q
N/ - - > 7 ]
e : Z 3 Context 2
Depth: 34 km +/-6 km
o
Lat: 18.9320 °S +/-2 km "“MUN"’"
YC (2022-01-01 - 2027-12-31)
Lon: 172.8925 °W +/-3 km
Network YC Map DOI
Phases: 141 / 148 Description Tonga Eruption Response
RMS ReS.: 08 3 Start  2022-01-01(001)
o End 20271231 (365)
AZ- Gap: 42 Data Center  risomc A
Min. Dist.: 1.3 #Stations 8
EventID: gaZOZZuhatre Station ¥ DataCenter 3+ Start ¥  End & Site & Latitude 3 Longitude + Elevation %
Agency: GA ING1 RISOMCE 20220430 20271231 Folaha (Nukuhetulu) 21169722 175203642 8.0
ING2 RISOMCIA 20220430 20271231 Vavau (Talau) -1864855  -174.000069 1180
Author: W NG3 RONCA 202203.08 2027-12:31 Niuatoputapu (Hihifo) 15960867 173792447 100
Evaluation: reviewed (M) ING4 RISOMCIE 20220430 20271231 Haapai (Hihifo) -19.824881 174350011 1100
Method: LOCSAT NG5 RISOMCIE 20220516 2027-12-31 TMSOfﬂce(FuamotgAfrport) 21243872 175137056 40
NG6 RISOMCA 20220516 20271231 MET Office (Vavau Airport) -18585703  -173.968883 700
Earth model: iasp91 ING7 RISOMC 2022:0516 2027-12-31  TMS Office (Eua Airport) 21376775 -174957006  110.0
Updated: 2022-10-18 23:45:40 TNG8 IRISDMC 2022-05-16  2027-12-31  Niuafoou (Esia) -15.575981  -175.629956  90.0
TN&}YC 00BHZ, distance: 1.1°, azimuth: 284.9°
100000 lﬂ P<A> [
2 :E ] ‘ A A [ i 2
s o._" " AN " 4 W/ ,qvl" \ \  in ~|--| " M )
8 1: v \ \ V71 y ~'\
] @max{ 142361.5 counts 1 1)
“100000 T meant 3818.5 counts
200000 [N] ‘ !
" ] | . 11 .‘ ‘ ‘ ‘
= ] )
g 0 - oo VLIV |
. v Y ! ' ' 4 v
] amax} 227022.9 counts \ "y (!
-200000 —{ meant 948.1 counts |
3 ]
= 0
8 - '
4 amaxi 459121.1 counts
4 meant 1010.1 counts P S
: : : : : : : : : : : : : : : : : : : : : : : . : : : : . . . : : : : . r . : : : : . . . : : :
v Q E» 02:41:30 02:41:40 02:41:50 02:42:00 02:42:10 02:42:20 02:42:30 02:42:40 02:42:50 02:43:00
2022-10-15
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Thank you
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