NCI

AUSTRALIA

Modernising Datasets: Revitalising the South Australia
Magnetotellurics Collection for Current and Future Data
Intensive Analysis

Hannes Hollmann', Nigel Rees’, Jo Croucher®, Bruce Goleby?, Ben Evans', Rebecca Farrington?,
Yiling Liu', Lesley Wyborn'

"National Computational Infrastructure, 20PM Consulting Pty Ltd, 3AuScope Ltd



We acknowledge and celebrate the First Australians on whose traditional
lands we meet and pay our respect to our Elders past, present and future
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NClI Abstract

AUSTRALIA

Since the 1950s, large volumes of Australian geophysics data have been acquired by universities, industry, and government agencies.
However, in many geophysical disciplines, only higher-level data products are accessible online, while valuable original time-series
data and/or metadata remains largely inaccessible. This data is often stored offline on various types of media and as institutional
knowledge of these datasets fades, the risk of permanent loss increases. The research impact is exacerbated by the interest in
machine learning applications that require comprehensive collections of datasets adhering to the FAIR principles. Open Science
mandates increasingly require access to all artefacts of the scientific workflow, not just the processed products.

Ensuring that raw time-series data is publicly accessible preserves scientific legacy and enhances future research capabilities by
providing a rich foundation for advanced analytical techniques. Data rescue efforts to locate, preserve, and digitise these valuable
datasets are crucial for preventing their permanent loss and ensuring their availability for future advancements in analysis techniques.

To address these issues, the National High-resolution Geophysics Reference Collections for 2030 Computation Project has focused on
modernising the South Australian AusLAMP Magnetotellurics Collection by consolidating MT datasets and metadata resources into a
single archive, available as part of AuScope’s data collection at NCI for either in-situ HPC/cloud access or file downloads. Through
collaboration with current and former survey personnel, the project has increased the preservation of survey sites from 50% to 96%
and added value through data curation and enhanced metadata, thereby fostering a more open and transparent scientific
environment.

Q AuScope




NC| AuScope/NCl are part of NCRIS: the Australian Research Infrastructure

AUSTRALIA

Strategy

It seeks to ensure Australia is an established global leader in
world-class research.

The Australian Government helps maintain this reputation by
ensuring researchers have access to cutting edge national

research infrastructure supported through the NCRIS program.

There are currently 26 NCRIS facilities, including:
*  AuScope (Solid Earth Sciences)
* IMOS (Integrated Marine Observing System)
* TERN (Terrestrial Ecosystem Research Network)
*  NCI (National Computational Infrastructure)
*  ARDC (Australian Research Data Commons)

https://www.education.gov.au/ncris

National Collaborative Research
Infrastructure Strategy (NCRIS)

Australia is an established global leader in warld-class research. The Australian Government helps
maintain this reputation by ensuring researchers have access to cutting edge national research
infrastructure supported through the NCRIS program.

National Research Infrastructure
National research infrastructure (NRI) means:

+ Fadlities, equipment and resources that
are needed to perform research.
* Experts needed to operate it.

This infrastrueture can be physical, like a
supercomputer or microscope, or intangible,
like a data collection or a software platform.

The Commonwealth Government will invest
$4 billion in NRI from 2018 to 2029, In the
2022-23 financial year, $283 million will be
spent supporting Australia’s national research
infrastructure through NCRIS.

Understanding Australia’s NRI Needs
NRI Roadmaps identify Australia’s needs and
set priarities for funding. They are prepared
by expert working groups after consulting
with the research community.

Roadmaps may recommend specific research
infrastructure, or an activity called a “Scoping
Study” to work out what infrastructure is
needed to meet an (dentified need

A Roadmap is created every 5 years, and the
most recent was the 2021 Roadmap. Email
Researchinfrastructure@dese.gov.au to be

registered for updates.
A Research Infrastructure Investment Plan

[RIIR) sets out specific funding for a series of
projects, based on the Roadmap. A RIP is

NCRIS Fact Sheet - 19 July 2022

released every 2 years. The most recent is the
2020 RIIP, and the next is due in 2022.

Impacts of the NCRIS Program

NCRIS currently supports 24 funded projects,
plus pilot projects and an international
membership - see here for a list.

The projects are led by organisations including
universities, publicly funded research
organisations and private companies.

The projects form a network involving over
400 delivery partnerships, and employing aver
1500 highly skilled technical experts,
researchers and facility managers.

Projects provide merit-based access for all
Australian researchers to their infrastructure.
As of the 2020 NRI Census around 51,000
Australian and 10,000 international users are
supported every year. In 2021-22, the projects
owverall had a 92% user satisfaction rate.

They also have high co-investment rates. As of
‘the 2020 NRI Census, each $1 Government
invested in NCRIS saw $1.40 in co-investment
from universities, research agencies, state and
territory governments and industry.

Users relying on NCRIS range from early
career researchers and small businesses who
‘would otherwise struggle to access world-
class NRI, to global research leaders tapping
into the unique facilities that NCRIS provides

A few examples of research supported by
NCRIS projects are on the next page.

]
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AuScope/NCI Vision is built on the Open Science Paradigm

AUSTRALIA

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20502

Open science aims to ensure transparent and accessible knowledge, for the Avgt 25,202

scientific community and the general public alike, to the whole scientific workflow, Y ' e
. . Deputy Assistant to the President and Deputy Director for Science and Societ

rather than just the final research product (Gentlemann, 2023) gt D Do '

SUBIJECT:  Ensuring Free, Immediate, and Equitable Access to Federally Funded Research

This memorandum provides policy guidance to federal agencies with research and development
expenditures on updating their public access policies. In accordance with this memorandum,

The US Government Office Of SCienCe and Technology (OSTP) policy has OSTP recommends that federal agencies, to the extent consistent with applicable law:

. . 1. Update their public access policies as soon as possible, and no later than December 31%,

mandated that all federally funded agencies with research and development recreh pblcy aceesi o, n g on e s s public s
2. Establish transparent procedures that ensure scientific and research integrity is

expenditures update their public access policies (Including NSF) to: 3. ol wi OSTE v et s delvery offdrallyfundd s s

and data.

1. Update their public access policies as soon as possible, and no later than Dec 1 Background nd Palicy Priciples
Since February 2013, federal public access policy has been guided by the Memorandum on

31’ 2025, to make pub”cations and their Supporting data resu|ting from Increasing Access io he Resulis of Federally Funded Research (2013 Memorandum) ! ssued by

the White House Office of Science and Technology Policy (OSTP), the 2013 Memorandum

. . . . directed all federal departments and agencies (agencies) with more than $100 million in annual
h and devel di devels 1: i ed publi

federally funded research publicly accessible without an embargo on their free G el f ety b st wilh P ot on et o sy Publstons

and digital data resulting from such research.

an d p u b | I C re | ease ; Nearly ten years later, every federal agency subject to the 2013 Mcmnmd um has developed and

implemented a public access policy in accordance with its guidance.? As a result, the American
pubhc has experienced great bcncﬁls more than § million scholarly publications have become

2. Establish transparent procedures that ensure scientific and research integrity sccessl 0 th public Over 3 il pple ed thse il i vy day. e 2013

federal public acsess policy ot the staga for  paradigm shift away from resessch o os and

is maintained in public access policies; and, v 213 e

s«mzonmrnml Anccss ional Report: hip
/02/2021-Publl LR OSTP.pdf

,_public_access_memo_2013.pdf
vlwp-

3. Coordinate with OSTP to ensure equitable delivery of federally funded ’ ] :
research results and data.

https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.whit
ehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-access-

Memo.pdf&ved=2ahUKEwjNpo-
Rt5GJAXXXUGWGHVtzDIMQFNnoECBK

&usg=AOvVaw2g2QnCn_f RkayCexOOEVI
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https://doi.org/10.1038/d41586-023-00019-y.
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-access-Memo.pdf&ved=2ahUKEwjNpo-Rt5GJAxXXUGwGHVtzD9MQFnoECBkQAQ&usg=AOvVaw2g2QnCn_f_RkqyCexOOEVI
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-access-Memo.pdf&ved=2ahUKEwjNpo-Rt5GJAxXXUGwGHVtzD9MQFnoECBkQAQ&usg=AOvVaw2g2QnCn_f_RkqyCexOOEVI
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-access-Memo.pdf&ved=2ahUKEwjNpo-Rt5GJAxXXUGwGHVtzD9MQFnoECBkQAQ&usg=AOvVaw2g2QnCn_f_RkqyCexOOEVI
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-access-Memo.pdf&ved=2ahUKEwjNpo-Rt5GJAxXXUGwGHVtzD9MQFnoECBkQAQ&usg=AOvVaw2g2QnCn_f_RkqyCexOOEVI
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NCI uUp to ~2010 storage and memory were expensive

AUSTRALIA

Historical cost of computer memory and storage

This data is expressed in US dollars per terabyte (TB). It is not adjusted for inflation.

100 trillion $/TB https://fourworldindata.org/technological-change

1 trillion $/TB
* |n 1980 storage was ~S1M

10 billion $/TB per gigabyte: efficiency was
key!

100 million $/TB i
million * Much data was stored in

offline tapes/hard drives

1 million $/TB
o
10,000 $/TB
Memory
Flash
100 $/TB Solid state
‘ ‘ ; Disk
1956 1970 1980 1990 2000 2010 2022
Source: John C. McCallum (2023) OurWorldinData.org/technological-change « CC BY

Note: For each year, the time series shows the cheapest historical price recorded until that year.

v& AuScope




Exascale

Petascale

Performance

Terascale

Gigascale

Computational
Power doesn’t
stop growing!!

10 EFlop/s

1 EFlop/s

Tier O
100 PFlop/s

10 PFlop/s Tier 1

1 PFlop/s

100 TFlop/s

10 TFlop/s

1 TFlop/s

100 GFlop/s

10 GFlop/s ® Sum A # = #500

1 GFlop/s R e e e R e e |

100 MFlop/s VG CUh D2l R0l ey L TN NN S S S S NS Y S SN NN SN S S SN S S S S A S ] e ]
1990 1985 2000 2005 2010 2015 2020 2025

See lists on https://www.top500.0rg/

Lists




10 EFlop/s

Exascale 1 EFlop/s

100 PFlop/s

10 PFlop/s

[ |
NCI Historical

Growth

Petascale 1 PFlop/s

100 TFlop/s

10 TFlop/s

Performance

Terascale 1 TFlop/s

100 GFlop/s

10 GFlop/s

Lesley’s
iPhone

Gigascale 1 GFlop/s

100 MFlop/s

1990 199 2000 200 2010 2015 2020 2025

See lists on https://www.top500.org/



NCl What Does More Computational Power Mean to our Science?

AUSTRALIA

Increase Model Complexity

Monte Carlo Simulations, ensemble runs

Increase Model Size Timescale

Use longer duration runs:
use more and shorter
time intervals

Single passes at larger
scales:
more ensemble members

Based on European Climate Computing Environments, Bryan
Terascale P puting i

Lawrence

Petascale

Exascale Speed up data access

Self describing
data arrays/cubes

Increase Data Resolution

Use higher resolution data

AuScope

(http://home.badc.rl.ac.uk/lawrence/blog/2010/08/02 )
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Cl Exascale computing is already a reality in the USA: Frontier

AUSTRALIA

%OAK I%{{D?h Scienc
News

(£] : ,

v Frontier supercomputer debuts as world'’s

e fastest, breaking exascale barrier

(B o .

’805( Frontier: The World's First lE}fggcale Supercomputer Has A...
h AT

\ 1 LGRS

oy ITSALSD '

"WORLD'S FASTEST i

Watch later | | Shate

SUPERCUMPUTER\\ \



https://www.ornl.gov/news/ornl-celebrates-launch-frontier-worlds-fastest-supercomputer
https://www.ornl.gov/news/frontier-supercomputer-debuts-worlds-fastest-breaking-exascale-barrier

European Preparation for Exascale

AUSTRALIA

TG

The European HPC ecosystem (pillar 1)

Infrastructure Applications tier-0 (pre-exascale)

(EuroHPC) (CoEs, NCCs) (V]V} Finland 500 PFlop/s

2 [ICGLETGGE  Italy 330 PFlop/s
MN-5 Spain 250 PFlop/s

Technology tier-1 (petascale)

(EPI, FET, etc) LEIDCLEN Luxemburg 15 PFlop/s 52

Karolina Txequia 7 PFlop/s 85
Discover Bulgaria 5 PFlop/s 123

Vega Slovenia 4 PFlop/s 140
Deucalio Portugal 10 PFlop/s

Slide from Arnau Folch, Centre of Excellence in Exascale computing for Solid Earth (ChEESE): https://cheese-coe.eu/

-

AuScope



https://cheese-coe.eu/

NCl European Preparation for Exascale

The European HPC ecosystem (pillar 1) ol TR P [T - .
IEEE spectrum FOR THE TECHNOLOGY INSIDER Q, Type to search

FEATURE COMPUTING

Infrastructure Applications

Gl EUROPE GETS AN EXASCALE
G\Hf SUPERCOMPUTER

Germany will host JUPITER, Europe’s entry into the exascale realm

pre-Exascale ® Exascale

Technology tier-1 (petascale)
(EPI, FET, etc) YEMEN Luxemburg 15 PFlop/s 52

Karolina Txequia 7 PFlop/s 85

Discover Bulgaria 5 PFlop/s 123
Vega Slovenia 4 PFlop/s 140
Deucalio Portugal 10 PFlop/s -

AuScope


https://cheese-coe.eu/

NCI The Australian 2030 Geophysics Collection Project

2030 is an R&D project funded through a collaboration between AuScope, National Computational
Infrastructure (NCI), Terrestrial Ecosystems Research Network (TERN) and the Australian Research
Data Commons (ARDC) —

The project aimed to:

a. Make national-scale high-resolution geophysics datasets
suitable for programmatic access in HPC environments;

b. Lay the foundations for more rapid data processing by 2030
next-generation scalable, data-intensive computation including
Artificial Intelligence (Al)/Machine Learning (ML) and
data assimilation.

The project is NOT about building systems for the infrastructures and
stakeholder requirements of today.

Rather it is about positioning Australian geophysical data collections to be capable of taking
advantage of next generation technologies and computational infrastructures by 2030.

Project website: (https://ardc.edu.au/project/2030-geophysics-collections/ )

v& AuScope



https://ardc.edu.au/project/2030-geophysics-collections/

Cl National Scale Analysis: The Australian Lithospheric Architecture
" Magnetotelluric Project (AusLAMP)

T T T T
120° 130 140° - 150°
P

e A collaborative project between Geoscience
Australia, the state and Northern Territory
geological surveys, AuScope, universities and
other research organisations.

® Aims to acquire long-period MT data at
approximately 3000 sites across Australia.

® AuScope co-funded the Musgraves, South
Australia and Tasmanian data collection: these
were our targets

AusLAMP BRI ® Preparing for 2030 by providing access to the

e @? raw high-resolution observational data

® Acquired sites for other programs (as of December 2022)
O Capital city

https://www.ga.gov.au/about/projects/resources/auslamp

Q AuScope


https://www.ga.gov.au/about/projects/resources/auslamp

NCI

AUSTRALIA

Electrical conductivity is high here, e.g. rock types may be more
conductive (such as shales), or may have mineralisation.

Why is it important?: same data for different purposes

/‘.

S s 7
P N

o MT Station P

https://www.youtube.com/watch?v=10c7rfaRm6g

https://www.gao.!
/products/gao-19

//\
-
\\&0 Space weather drives electric
A/‘/ ", currents and magnetic fields in

\ Earth’s atmosphere that cause GIC
Llly

Geomagnetic
induced current (GIC)

Extreme

Blackouts or complete
collapse of power grids
w POSsible.

Moderate
Transformer damage
is possible with long
duration storms.

Severe

Possible widespread
voltage control problems
on the power grid.

Minor

Weak power grid
fluctuations and minor
impacts on satellites
are possible.

Corrective actions to
spacecraft orientation
may be required; may
affect orbit predictions.

HF radio sporadic,
satellite navigation
degraded for hours, LF
radio navigation issues.

Navigation systems may
be out for hours or days.

Migratory animals are
affected at this and
higher levels.

Aurora may be seen as
low as Florida and
southern Texas.

Aurora is commonly
visible at high latitudes.

Aurora may be seen as
low as New York
and Idaho.

Aurora may be seen as
low as Alabama and
northern California.


https://www.gao.gov/products/gao-19-98
https://www.gao.gov/products/gao-19-98
https://www.youtube.com/watch?v=I0c7rfaRm6g

NCI

AUSTRALIA

The basics of MT time series acquisition and processing

The MagnetoTellurics time series data publication (MTtsdp) codes: https://github.com/nci/MTtsdp

inputs and outputs

Processing Name Typical Description
Levels Volumes
Packed Raw Data Raw Time Series GBs to TBs Telemetry data streamed from site loggers
Level 0 Edlted_Tlme GBs to TBs Time ordered instrument recorded datq (e.g., raw voltages, counts) at full
Series resolution
Transformed Time Level O data that have been transformed (e.g., calibrated, resampled,
Level 1 . GBs to TBs ; . )
Series rotated, had noisy data removed, filters applied).
Derived frequency . . .
Level 2 domain processed MBS Geophysical paramgters (e.g.,_lmpedance_ tensors) derived from frequency
data domain time series processing of Level 1 data
Level 3 Derived modelling MBs Level 2 parameters converted into input files for modelling and inversion

algorithms with outputs mapped onto space-time grids.

Rees, N., Evans, B., Heinson, G., Conway, D., Yang, R., Thiel, S., Robertson, K., Druken, K., Goleby B., Wang, J., Wyborn L. & Seillé, H., 2019. The Geosciences DeVL Experiment: new information



https://github.com/nci/MTtsdp
https://dx.doi.org/10.1080/22020586.2019.12073015
https://dx.doi.org/10.1080/22020586.2019.12073015

NCI HPC reduced processing times significantly: more targeted research

Testing Parallel 1/0 via NCl-geophys environment on the AusLAMP Musgraves Province time series data:
https://dx.doi.org/10.25914/58gr-1550

Dataset of 93 MT stations Serial I/0 MPI based Parallel 1/O (96 cores)

Level 0: one MTH5/mt_metadata ~ 14 hours ~ 35 minutes
file for all stations

Level 0: one MTH5/mt_metadata ~ 5 hours 47 minutes ~ 4 minutes
file per station

Level 1: one MTH5/mt_metadata ~ 49 minutes ~ 1.2 minutes
file per station

Level 2: one EDI file per station ~ 2 hours 30 minutes ~ 2 minutes

Q AuScope



https://dx.doi.org/10.25914/58gr-1550

2030 Bringing the datasets together: The standards dilemma

AUSTRALIA

® Butin reality, the data we required for aggregated high resolution national
coverages were distributed across geographically separate organisations

® Each organisation was acquiring and publishing primary and derivative datasets
to meet the specific requirements and standards of their funders, partners,
researchers, etc.

® The majority of these standards (ASCll-based, CSV, Excel, ASEG-GDF) were not = S —————

https /Iwww. plcturesandstorles com/news/2017/2/
suitable for HPC 13/metadata-writing-on-the-back-of-a-digital-photo

® Many of these formats are for also data only: the metadata is separate and
attached as a “side car”

Source: https://winworldpc.com/product/microsoft-
excel/95



https://winworldpc.com/product/microsoft-excel/95
https://winworldpc.com/product/microsoft-excel/95

NCI AusLAMP recording devices

AUSTRALIA

PR6-24 Earth Data Logger LEMI 424 University of Adelaide
Orange Boxes

https://www.gfz-potsdam.de/en/section/geophysical- https://www.isr.lviv.ua/lemi424.htm
imaging/infrastructure/geophysical-instrument-pool-
potsdam-gipp/pool-components/depas-pool/recorder-/-

AuScope


https://www.isr.lviv.ua/lemi424.htm
https://www.gfz-potsdam.de/en/section/geophysical-imaging/infrastructure/geophysical-instrument-pool-potsdam-gipp/pool-components/depas-pool/recorder-/-earthdata-pr6-24
https://www.gfz-potsdam.de/en/section/geophysical-imaging/infrastructure/geophysical-instrument-pool-potsdam-gipp/pool-components/depas-pool/recorder-/-earthdata-pr6-24
https://www.gfz-potsdam.de/en/section/geophysical-imaging/infrastructure/geophysical-instrument-pool-potsdam-gipp/pool-components/depas-pool/recorder-/-earthdata-pr6-24
https://www.gfz-potsdam.de/en/section/geophysical-imaging/infrastructure/geophysical-instrument-pool-potsdam-gipp/pool-components/depas-pool/recorder-/-earthdata-pr6-24

NCI AusLAMP data formats

AUSTRALIA

PR6-24 Earth Data Logger LEMI 424 University of Adelaide
Orange Boxes

SA252_170818000000.ambientTemperaturc|lisA252_178818050000.E
SA262_170818000008. SA262_170818850000.TP)

SA25Z_17881B0080008. SA252_ 1708818060000 ambientTemperature P
SA252_17881800808068. [SA252_1788180600808.
SA252_170818000008. ISA252_170818060000.
SA252_17881800808068. [SA252_1788180600808.
SA262_170818000008. ISA262_1708180860008.
SA252_17881800808068. [SA252_1788180600808.
SA262_170818000008. ISA262_1708180860008.
SA25Z2_17881B008800008. [SA25Z2_176881B8878008.
SA262_170818010008. ISA262_170818870008.
SA25Z2_17881B818068. [SA25Z2_176881B8878008.
SA252_178818010868. [SA252_1788180870868.
SA252_170818010008. ISA252_170818070000.
SA252_178818010868. [SA252_1788180870868.
SA262_1708818010008. SA262_170818870000.
SA252_178818010868. [SA252_178818080808.
SA262_170818020008. ISA262_170818080000.
SA25Z_176881B828068. [SA252_17088180880008.
SA262_170818020000. ISA262_170818880000.
SA25Z_176881B828068. [SA252_17088180880008.
SA252_178818020868. [SA252_1788180808068.
SA252_170818020000. ISA252_170818080000.
SA252_178818020868. [SA252_178818070868.
SA262_17088180300080.ambientTemperaturefiiSA252 178818890008,

201610268243 . INFREZ816183180860 . 201611060888 .
2081610260244, 28161101080008. 2816110870000.
2B81618278888. 281611820888008. 281611680080.
281610288800 . 2816110306888 . 281611070888 .
2816102780800 . 281611040888 . 281611100888 .
281616308868. 28161185088808. 2816111180888.

Each recording device captured
data in a bespoke manner

NGRIS
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NCl AusLAMP data storage and delivery
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Cl

AUSTRALIA

AusLAMP Metadata

- % == A
203-04~ 27 (00 (S uTc B

Day No:

Site:

Station:
Name:

Site Location:

Instrument:

Instrument Box:

EDLogger No:
Hard drive No:

X dipole length:
Y dipole length:

Sampling rate:

Date

LoV -tz

Battery:

GPS off time:
Instr. off time:
Drift (s)

Instrument Deployment
QO \ Local Adelaide time is 09:30h ahead of UTC time
(08:30h during summer time)

B s

\ ¥ .
Longitude: \3R"2( .3C0 £ Latitude: 33.020 S Elevation: 25 |
Easting: 254 2L% .. Northing: | & Zone: 5%%

Declination:

)
- . MagType: TMxa0 A
D Interface box No: \S  MagNo: \
SRy 2 Power box No: N Coil No: (East) \
S E[S o Battery No: | Coil No: (North) N

S‘G v
S0 w»

X dipole orientation from North:
Y dipole orientation from North:

o° (N)
Vill7 2

10 W File length: (0w Gain: oy
START UP SHUT DOWN
Time Date Time
A28 Lol Ahoha BoD Lo
400 __UTC

2< ThayNe: ZRK
(start) /‘3 ?2 v Battery: (finished) 12 . A< V
Date: (Orange Mag box only)
Date:

(GPS time - Instrument time)

Notes - Deployment:
Description of Area (Distance from roads, powerlines, etc., Soil, Vegetation, Outcrop):

2w ko

Movse gadodd

-

AuScope



NC' AusLAMP Metadata

[Optional Optional Optional  Compulsory _ Compulsory _ Compulsory _ Compulsory _ Compulsory Compulsory Compuisory _[Dptionaly
Drift
caleulation
UTC Start Time UTC Start Time MT Data Narth end time -
Site Number  Minute Second Julian Day Method Type/ Model Type/Model Type/Model Power Source Type/ Model Confidentiality ~ Reference Time

dep date Retrival date |SA333 44 12 139 LP Earth Data Recc Bartington, Mo SDEC (France), h 12Volt 72 Ampy/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
dep date Retrival date |SA333-2A 23 1] 170 LP Earth Data Recc Bartington, Mo« SDEC (France), h 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA333-2B 56 /] 170 LP Earth Data Recc Bartington, Mo SDEC (France), h 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords. dep date Retrival date [SA334 55 o 139 LP Earth Data Recc Bartington, Mo SDEC (France), h 12Volt 72 Ampy/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA33S 53 51 140 LP Earth Data Recc Bartington, MosSDEC (France), N 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA336 17 24 140 LP Earth Data Recc Bartington, Mo« SDEC (France), N 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA337 6 48 142 LP Earth Data Recc Bartington, Mo« SDEC (France), h 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA338 3 17 142 LP Earth Data Recc Bartington, Mo« SDEC (France), N 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA339 26 51 143 P Earth Data Recc Bartington, Mo SDEC (France), N 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords. dep date Retrival date |SA340 35 o 140 LP Earth Data Recc Bartington, Mo SDEC (France), h 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords. dep date Retrival date  |SA340-2 1 ) 143 LP Earth Data Rece Bartington, Mo« SDEC (France), h 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA341 10 V] 324 LP Earth Data Recc Bartington, Mo« SDEC (France), h 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA342 54 [} 324 LP Earth Data Recc Bartington, Mo« SDEC (France), N 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, GOWatt Open Magnetic North
Coords dep date Retrival date  |SA344 35 1] 135 LP Earth Data Recc Bartington, Mo« SDEC (France), h 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date  |SA344-2 [ 16 171 P Earth Data Recc Bartington, Mo« SDEC (France), N 12Volt 72 Ampy/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA345 59 15 132 LP Earth Data Recc Bartington, Mo« SDEC (France), N 12Volt 72 Ampy/Hr Battery, Power Supply Charging - Solar Panel, 6GOWatt Open Magnetic North
Coords. dep date Retrival date |SA346 39 ) 132 LP Earth Data Recc Bartington, Mo« SDEC (France), h 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords. dep date Retrival date |SA347 7 o 234 LP Earth Data Recc Bartington, Mo« SDEC (France), h 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA348 21 o 232 LP Earth Data Recc Bartington, MosSDEC (France), N 12Velt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA349 231 LP Earth Data Recc Bartington, Mo« SDEC (France), N 12Volt 72 AmpyHr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords dep date Retrival date |SA350 41 13 231 P Earth Data Recc Bartington, Mo« SDEC (France), N 12Volt 72 AmpyHr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords. dep date Retrival date |SA351 52 20 231 LP Earth Data Recc Bartington, Mos SDEC (France), N 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
Coords. dep date Retrival date |SA354 18 52 79 P Earth Data Recc Bartington, Mo SDEC (France), N 12Volt 72 Amp/Hr Battery, Power Supply Charging - Solar Panel, 60Watt Open Magnetic North
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The great South Australian AusLAMP MT Time Series

https: //www cleanpng com/png-internet-

® 417 AusLAMP survey sites were recorded in South Australia tos/Jusdeanpngcom/pricintemet.
between 2014 and 2018. 1397955/

® Four comprehensive data rescue passes were conducted in order to maximise the
number of sites recovered and ensure their availability at NCI.

® The time series data was sourced from four distinct individuals, each with their own
unique methods for organising the data and metadata. These methods included
storage on local servers, hard drives and cloud platforms, with metadata managed in
various formats such as spreadsheets, physical documents and the Evernote library

software.

Q AuScope
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AUSTRALIA

The great South Australian AusLAMP MT Time Series

https: //www cleanpng com/png-internet-

scavenger-hunt-ocean-grove-camp-meeting-a-

1397955/

Number of sites Percentage of total sites
rescued
Original ingest (2020): 205 49.1%
Second pass (December 2022): 270 64.7%
Third pass (June 2023): 386 92.5 %
Fourth pass (July 2023): 400 95.9%

Q AuScope
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NCI

Rescuing data is not enough - converting to modern international
standards

Current version of MT_metadata has 355 attributes

, 152 required parameters
Computers & Geosciences 203 non mandatory parameters (but useful to

Volume 162, May 2022, 105102 h
ave)

Research paper For legacy AusLAMP metadata, we created a Legacy
MTHS5: An archive and exchangeable data AusLAMP MT_metadata prOfile that was a 72
format for magnetotelluric time series data element subset of the full MT_metadata standard
Held regular meetings with the USGS based lead

Jared Peacock * 9, =, Karl Kappler ®, Lindsey Heagy ©, Timothy Ronan ¢, Anna Kelbert °,

Andrew Frassetto ¢ developer of MT_metadata and added in some
= | revisions to the original standard (e.g.,
| ] survey.funding_source.organization, survey.state,
| [EETo 4 Crannel]- | e | more options for station.release_license)
-Survey 5 . . L
— = I station |1 Run |-{ channel |- Needed to go back to field notebooks and original
[ExermeE] Survey | * collectors to get the additional metadata
Station ch I Filt
LH = Changing to modern self-describing HPC/data
S | intensive formats is NOT a simple mathematical

transformation




Expanding our geophysical data collections on HPC

NCI

AUSTRALIA

& Geoscience Australia Geophysics Reference Data Collection

https://geonetwork.nci.org.au

This collection has been compiled by Geoscience Australia from an extensive archive of over 2,200

geophysical surveys dating back to 1947. The datasets have been acquired by Geoscience Australia and

Australia’s Integrated

Downward-Looking Telescope

it R . Geoscience Research
oM National ASTER Map of Australia Infrasthiictie o Conmnty.
4 Earth's Digital Twin.
9 TN X i
q . A . . : s
N ; @ AuScope Australian National Virtual Core Library (NVCL) Collection . iquTr?ﬁ -
p A FAROws e
4 di
L R{  The Australisn| 9 AusPass Passive Seismic Collection ’ e
o L" world's larges o RIS
o  mineralogical cpen e o) roen
The Passive Seismic Data contains mirrored datasets hosted on the Australian Passive Seismic Server Hobse damruen /\ W "‘*“"’f‘ Crpey
(AusPass). AusPass is an Initiative supported by funding from AuScope and the Australian National Y - & — A o\ o
NVCL data ha University to host passive seismic (i.e. continuous waveform) data via the standardised FDSN Web Service _W = “ WA
B construction. | protocol. Data largely consists of distinct temporary seismic arrays consisting of tens to hundreds of Z‘; Z = () -
u zone, playing individual stations, but also Includes the permanent Australian Seismometers in Schools (AuSIS, S1) 52 LI\H D) = e oo soG6—
T A teetenss oW
hyperspectrall| . - - - ustainable Development Gosls (SDGS) & Santation
& AuScope Distributed Acoustic Sensing (DAS) Collection e Q&> T
NVCL facilities| e (o] i
developed Hyll e - % e
The Hylogger-| Distributed Acoustic Sensing (DAS) transforms fibre optic cable as one continuous sensing element with G
spectroscopy, thousands of sensors at meter-spacing along the cable, measuring at a broad range of frequency (0.001 - Cas e et
continuous do| 1000 Hz). A DAS interrogator sends laser signal pulses along the cable and continuously monitors the m’:,
CSIRO-develo| phase and amplitude of the backscattered light. As seismic wave propagates across the cable, the cable is O
slighthy . - [ S o auscope.org.au
phase| @ AuScope Magnetotellurics (MT) Collection ‘ T
borehd
new of
source This collection includes AuScope-funded geophysical data, as well as data that has been acquired by
This o universities, industry, federal/state government agencies since the 1950s. Magnetotelluric (MT) survey data
collectl has been collected from thousands of sites across Australia.

AuScope
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NCl  Lessons learnt

AUSTRALIA

Data rescue can be a time consuming, costly and monotonous endeavor:
O Requires extensive analysis and multiple attempts to successfully recover lost data
O No guarantee of complete recovery

Recovered data can be incompatible with current software or systems leading to additional
challenges when trying to access or use the data

Obtaining metadata is critical in order to be able to use the data as intended

We could not have successfully undertaken our data rescue without identifying the original

data collectors
o Delaying our efforts any further might have jeopardised the rescue, as the collectors
were in the process of transitioning to new institutions or had retired

Prioritise the development of a comprehensive data management strategy at the outset of
a project/program in order to prevent the need for a data rescue later on!




NC| Long Term Investment in Data Curation

“digital information lasts forever —
or five years, whichever comes first”

Jeff Rothenberg

©iStock
“
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NCI
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NCI Contacts
General enquiries: +61 2 6125 9800

Support: help@nci.org.au

Email: hannes.hollmann@anu.edu.au

Address
NCI, ANU Building 143
143 Ward Road

The Australian National University
Canberra ACT 2601
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