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Introduction 

As part of their International Advisory Programme, the Research Organisation of Information and 

Systems (ROIS) invited Dr Jens Klump to visit the Joint Support Centre for Data Science Research 

(ROIS-DS) during the period of 1-12 December 2025. Dr Klump is a Senior Principal Research 

Scientist and Leader of the Exploration Through Cover Research Group at the Commonwealth 

Scientific and Industrial Research Organisation (CSIRO), Director of the AuScope Virtual Research 

Environment, and President of the International Generic Sample Number Organization (IGSN e.V.). 

The purpose of the visit was to gain an overview of the activities at ROIS-DS from an external 

perspective, and to provide the centre with recommendations and suggest benchmark 

institutions, to help guide the future development of the centre. This report focuses on the Polar 

Environment Data Center (PEDSC), but will also cover some of the other systems associated with 

ROIS-DS. 

Visit Schedule and Events 

The visit was organised in two parts, starting with the 16th Symposium on Polar Science in Week 1, 

followed by a POIS-DS Special Seminar and several individual meetings in Week 2. The symposium,  

and in particular, the Special Session of the symposium, helped put the developments in PEDSC 

into a broader perspective of NIPR’s science strategy. 

Schedule Week 1 

• Introduction to ROIS-DS 

• 16th Symposium on Polar Science (Special Session [S], Polar Data Science [ID], Polar 

Geosciences [OG], Antarctic Meteorites [OA] 

Schedule Week 2 

• Overview of ROIS-DS systems 

• Visit to SHRIMP lab, computer server room, meteorite collection, ice core sample storage 

• ROIS-DS Special Seminar 

• Discussion of an AI-enhanced access to polar data  

• Discussion of social science data 

• Discussion on the interpretation of seismological data from the Orkney Mine, 

Witwatersrand, South Africa 
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Current Status of ROIS-DS and 
PEDSC 

ROIS-DS, as well as PEDSC, have grown over the years, based 

on the needs of scientific projects and research 

programmes, and are currently engaged in (Kadokura, 

2025): 

• Building an integrated database of polar science 

research 

• Upgrading existing database systems in PEDSC and 

enhancing their interoperability 

• Archiving and sharing of Antarctic time series data 

• Archiving and sharing of physical samples data 

• Data publication through the NIPR Polar Data Journal 

• Training of Data Scientists 

• Collaboration programs 

With these ongoing activities, the accompanying data 

systems have evolved with time into 41 separate systems 

related to PEDSC. 

The data systems are developed and operated by separate 

disciplinary groups.  Some of the infrastructure components 

that are served by these systems are nearing the end of 

their deployment, e.g., the PANSY radar system. The 

replacement of systems and the deployment of new 

infrastructure will require an update of the supporting IT 

infrastructure. At present, the computing centre is based on 

a heterogeneous technology stack, with legacy components 

from existing projects. ROIS-DS is taking first steps in the 

direction of moving services to the cloud. 

In 2024, ROIS-DS released the Advanced Multidisciplinary 

Integrated Database for Exploring new Research (AMIDER) 

as a single point of entry to the PEDSC system. To assist 

navigation, Dr Zhang Qi is exploring the use of knowledge 

graphs to help researchers find data across domains that are 

held in different sub-systems of PEDSC. 

NIPR also holds large volumes of legacy data in its 

geophysical data archive. Some of them are analogue 

materials like aerial photography and plots of geophysical 

data. Some of the materials are in the process of 

Figure 1 Overview of data systems 

associated with PEDSC. 



CSIRO Australia’s National Science Agency International Strategic Advisor Report to ROIS  |  4 

digitisation. The current interest in digitalisation of aerial photography for geomorphology 

research. NIPR has also contacted the electronics manufacturer NEC for tape readers to be able to 

transfer geophysical data stored on magnetic media to modern storage media. Since the holdings 

go back many decades, there is a great opportunity to make data from the pre-satellite era 

accessible for reuse. 

The rock sample collection has an online catalogue that makes the collection and its holdings 

findable. The system seems to have placeholders for IGSN IDs, but no IDs have been registered. 

The introduction of IGSN IDs would make it easier for NIPR to connect samples to data and track 

how materials are used and cited in the literature. 

The meteorite collection is a world-class research collection with an online catalogue. Similar to 

the rock collection, it might be investigated whether it is possible to introduce IGSN IDs.  

In both cases, the rock collection and the meteorite collection, there would be no need to 

introduce new IDs to mint IGSN IDs; the existing IDs could be reused. 

The ice core storage facility is a world-class facility. Given its specific workflows and sampling 

protocols, the benefits of cross-linking would lie in linking sample materials to data and 

publications. 

Polar research at NIPR is expanding from its current research stations to broader regions related to 

the core study regions, e.g., understanding the evolution of the Kaapvaal Craton as an analogue to 

Proterozoic terranes in Antarctica. 

Outside of PEDSC, the facility for viewing social science data matches international requirements 

for similar facilities. 

Recommendations 

The aim of the data systems hosted as parts of the PEDSC is to:  

• Provide access to fundamental data of the Arctic and Antarctic region 

• Provide access to research data from projects associated with NIPR 

• Support priority research projects through data management and data provision 

NIPR is preparing the Japanese contributions to IPY5 2032-2033, and Phase XI of the Antarctic 

research programme will serve as the ramp-up to IPY5. This large, internationally connected 

research programme will bring new requirements to the research data infrastructures at NIPR, 

including PEDSC. In addition, there will be significant changes to the Japanese Antarctic research 

infrastructure. Icebreaker Shirase will be retired in 2033, and a follow-on is unclear. Other systems 

will reach the end of life too and will need to be replaced, e.g., PANSY. These changes will require 

adaptations of the supporting data systems. 

In addition to established research topics, new topics are being added. Understanding the 

processes and effects of basal melting on processes associated with the Antarctic margin will 

require more disciplinary crossover of data in the future. Some research will even be conducted 

outside the polar regions, like the study of the Kaapvaal Craton as an analogue to once 
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neighbouring Proterozoic terranes in Antarctica. These developments will, again, require changes 

to the supporting data systems. 

Because of the organic growth of the systems that constitute PEDSC today, the system has, most 

likely, accumulated significant technical debt. To be able to meet the data requirements of IPY5, 

the system should be modernised and the hardware upgraded. 

A primary aim should be to follow the FAIR Data Guidance Criteria (Devaraju et al, 2021; Wilkinson 

et al, 2016) to enhance the findability, accessibility, interoperability, and reuse of the data. The 

current work on semantic interoperability and AI-supported tools for exploring the data is already 

moving in the right direction, and will be necessary to support cross-disciplinary work in future 

programmes.  

Data collection and curation are often expensive and labour-intensive, and should be streamlined 

and automated as much as possible (Koppe et al, 2015). This makes the collected data valuable for 

future use. In addition to WDS-CTS criteria (CoreTrustSeal Standards and Certification Board, 

2022), ROIS-DS should also investigate the resilience of its systems against disruption (Gum et al, 

2025). 

Over the coming years, we can expect a rapid development of AI-tools that can be used to support 

data curation and documentation, as well as data exploration and analysis. Here, ROIS-DS should 

conduct its own research, as it already does, and collaborate with other institutions in Arctic and 

Antarctic research (see Benchmark Institutions). 

Until now, the Japanese Polar research programme has only worked in unpopulated regions. This 

might change in the future, in particular in the context of IPY5. ROIS-DS already has significant 

experience in dealing with human subject data. These two strands, PEDSC and the Centre for 

Social Data Structuring, could work together once human subject data becomes relevant. In 

addition, it would be advisable to seek input from organisations like Polar Knowledge Canada on 

how to manage data and data collection when Indigenous people are involved (Jennings et al, 

2025). 

The engagement of ROIS-DS with the World Data System (WDS) is one of the great success stories. 

This effort has been able to build a remarkable network of science collaboration across Asia and 

Oceania. ROIS-DS should continue and grow its ongoing engagement with WDS. In addition, ROIS-

DS might consider engaging with the activities of the Polar Data Forum for alignment with 

international data practices (Janssen et al, 2023). 

The organisational structure of PEDSC follows the disciplinary domains served by the system. This 

makes sense, as the strength of disciplinary data repositories lies in the support they can offer 

because of the disciplinary knowledge of their operators. To reduce the current duplication of 

technical systems, ROIS-DS should consider creating a digital technologies team to support the 

technical operation of the systems. This would also make it easier to adopt solutions developed in 

other groups, e.g., the Center for Data Assimilation Research and Applications, or elsewhere in 

Japan and abroad. 
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Benchmark Institutions 

With the current perspective of working towards IPY5, ROIS-DS and PEDSC should seek to build 

connections with other polar research data centres to enhance data exchange and 

interoperability, and for the alignment of best practices among polar research data centres. 

AWI 

Over the past years, the Alfred Wegener Institute, Helmholtz Center for Polar and Marine 

Research (AWI) has developed data management practices that are well integrated with their 

research activities. O2A is a generic and sustainable framework for enabling the seamless flow of 

sensor observations to archives (Koppe et al, 2015).  This framework builds on international OGC 

standards for metadata and data interoperability and is designed to assist scientists in developing 

enhanced data products and facilitating data reuse. AWI works closely with PANGAEA for data 

dissemination. 

PANGAEA  

The information system PANGAEA provides targeted support for research data management as 

well as long-term data archiving and publication (Felden et al, 2023). PANGAEA is operated as an 

open-access library for archiving, publishing, and distributing georeferenced data from earth and 

environmental sciences. It focuses on observational and experimental data. PANGAEA is a pioneer 

of FAIR and open data infrastructures to enable data-intensive science and an integral component 

of national and international science and technology activities. In addition, PANGAEA is a leader in 

technical innovation for research data repositories. 

Australian Antarctic Data Centre 

The Australian Antarctic Data Centre (AADC) was established in 1996 to provide long-term 

management of Australia's Antarctic data. The AADC team blends data management and scientific 

domain expertise with skills in computing, application development, geographic information 

systems, modelling, and statistical analyses. Data held in the AADC are qualified with metadata 

and discoverable through the Catalogue of Australian Antarctic and Subantarctic Metadata 

(CAASM). Some data are also delivered through customised applications on the AADC website. 

Data delivery systems, where appropriate, use international standards for data exchange and data 

discovery. AADC staff assist in the capture of data at sea and on land, organise satellite tasking to 

support science campaigns, and provide advice on data collection methods. 

British Antarctic Survey 

The UK Polar Data Centre (UK PDC) is the focal point for Arctic and Antarctic environmental data 

management in the UK. It is part of the Natural Environmental Research Council’s (NERC) 

Environmental Data Service and based at the British Antarctic Survey. The UK PDC coordinates the 

preservation and management of polar data from UK-funded research and supports researchers in 



CSIRO Australia’s National Science Agency International Strategic Advisor Report to ROIS  |  7 

complying with national and international data legislation and policy. As a data centre based 

primarily on geographical extent rather than scientific discipline, the UK PDC works closely with 

data scientists at the other NERC data centres and cooperates within the organisation on many of 

its own data management activities. 

Polar Data Catalogue 

The Polar Data Catalogue is a CoreTrustSeal Certified Repository of metadata and data that 

describes and provides access to diverse data sets generated by Arctic and Antarctic researchers. 

The Polar Data Catalogue is a member of the Canadian Polar Data Consortium (CPDC), formerly 

known as the Canadian Consortium for Arctic Data Interoperability (CCADI). The Polar Data 

Catalogue provides a variety of online tools, available to the public and researchers alike, that 

facilitate the contribution and discovery of essential Arctic and Antarctic research.  
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