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AGENDA ITEM 6:	EARTH SYSTEM OBSERVATIONS AND PREDICTIONS
AGENDA ITEM 6.2:	WMO Information System


The Statement from the WIS workshop on
Future Technologies
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In line with Resolution 23 (EC-70)[footnoteRef:1], WMO convened the "Future Technologies Workshop" (19-21 March 2019, Geneva). Participants included experts from WMO, industry (Amazon Web Services, EUROCONTROL, Google, Inmarsat, Microsoft, Motorola, Thuraya, and Wisekey), and standards organizations:  International Telecommunications Union (ITU), Open Geospatial Consortium (OGC), and World Wide Web Consortium (W3C). Representatives from private sector weather service providers were invited but unable to attend.  [1:    Resolution 23 (EC-70) https://library.wmo.int/doc_num.php?explnum_id=4981] 


The workshop successfully achieved its aims, confirming that the concepts underlying WIS 2.0 implementation approach were aligned with industry directions. 

CHALLENGES
The technology industry recognized the challenges identified in the WIS 2.0 Strategy[footnoteRef:2]. Increases in data volumes, demand for data usage, and the size, diversity and sophistication of audiences wishing to leverage those data are driving large-scale changes within the technology industry.  [2:    WMO Information System 2.0 Strategy (WMO-No. 1213)] 


UNCERTAINTY
All participating industry experts agreed that it would be impossible to predict with certainty how the technology industry and the services provided by the industry would evolve beyond 5-years. Only ITU speculated on the state of technology in 2030, identifying step changes that they expect industry to make. Technical advances are often unexpected and rapid. Relevant macro-trends evident from the information provided included:
1. Rapid advances in provision and uptake of cloud computing services.
2. Massive increases in Internet bandwidth, connectivity and reliability.
3. Use Web services to expose data and functions in distributed systems.

REASONABLE ASSUMPTIONS
Based on the information from participating experts, some assumptions can be made:
1. The Web will continue to be the dominant distributed information system and will have managed backward compatibility as new Web technologies emerge.
2. Capacity and reliability of both terrestrial and satellite communications networks will significantly increase.
3. Hyper-scale vendors (Microsoft, Amazon Web Services, and Google etc.) will continue significant investment in public cloud platforms, and communities will coalesce around those approaches. 
4. Technology vendors recognize that no one company can offer the complete solution. All vendors want to improve interoperability. Consequently, vendors will cooperate to provide complementary products and services, often using open standards to simplify integration.

CONFIRMATION OF WIS 2.0 APPROACH
1. Technology industry participants concluded that WIS 2.0 is well aligned with current offerings from the technology industry and, in so far as is possible to assess, their future direction. For details, please refer to the workshop report[footnoteRef:3].  [3:    Future Technologies Workshop report http://wis.wmo.int/file=5459] 


2. Public cloud vendors (e.g. Amazon Web Services, Microsoft and Google) already deliver services with sustainable business models that appear to be consistent with the WIS 2.0 implementation approach. Furthermore, it is clear from the examples shared by the invited experts, that proven technologies can be used to implement WIS 2.0. Public cloud vendors recognise the need to interoperate with private cloud and on-premise solutions, i.e. hybrid-cloud. The workshop outlines three risks for cloud-based operations and their associated mitigations. Public cloud vendors also highlighted the integration of artificial intelligence (AI) tooling within their platforms, thereby enabling their customers to transform the way they work with big data and driving cost efficiencies and/or new business opportunities for them.

3. GISC representatives noted that the Copernicus Data and Information Access Service (DIAS) and Climate Data Store (CDS) solutions adopted key elements of the WIS 2.0 implementation approach.

4. The aviation industry’s System Wide Information Management (SWIM) platform will support improved decision-making among and better collaboration between the many actors involved in Air Traffic Management (ATM). With sharing of authoritative digital information and data among a distributed community and use of Web services at its core, SWIM is a strikingly similar concept to WIS, albeit that SWIM includes ATM applications that consume data and information, whereas WIS stops with the provision of data and information itself. The WIS 2.0 implementation approach is consistent with the core principles of SWIM as presented by EUROCONTROL, and will drive implementation of a similar technical infrastructure approach. SWIM includes elements which ensure that services and components within the platform can be trusted. WIS 2.0 will also need to examine the concept of trust (verifiable identity, attribution, integrity and traceability of data etc.) in its design stage as has been done with SWIM.

5. WIS 2.0 will prioritise use of public telecommunications networks (i.e. the Internet). Participants agreed that Internet connectivity, capacity and reliability would improve markedly in the coming years. 5G will provide enhanced mobile broadband with gigabit per second (Gbps), ultra-reliable, low-latency communications. Meanwhile, satellite communication (satcom) networks expect a tenfold increase in capacity (with proportional reduction in unit cost), sufficient to allow users to interact with remote services and applications such as those deployed on cloud platforms and visualize derived products. Increasingly, network providers offer hybrid solutions combining both terrestrial and satellite-based communications. In short, industry predicts that reliable Internet is coming almost everywhere at an affordable cost.

FUTURE CONSIDERATIONS
Opportunities
Following dialogue during the workshop, WMO and the World Wide Web Consortium (W3C) are seeking to establish a formal liaison similar to that already in place with the Open Geospatial Consortium. This will help to ensure continued alignment of WMO technical infrastructure policies, including those related to WIS 2.0, with the industry supported open standards that underpin the Web. 

Risks
The invited experts identified cybersecurity as a significant concern, mirroring both the WIS 2.0 Strategy and the CBS-led review on emerging data issues in this regard. Given the broad reaching nature of implications, cybersecurity will continue to be addressed as a priority of Technical Commissions concerned with infrastructure and services. Activities will include a major refresh of the Guide to Information Technology Security (WMO-No. 1115). 

The GTS ensures reliable delivery of mission-critical data to all NMHS worldwide. If increases in Internet capacity, reliability and coverage do not materialize as predicted by industry, then WIS 2.0 will be compromised. It is essential that WMO continue to monitor improvements in Internet capability and support Members in pursuit of UN Sustainable Development Goal 9[footnoteRef:4]. [4:    Sustainable Development Goal 9: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation https://sustainabledevelopment.un.org/sdg9
Target 9.C: Significantly increase access to information and communications technology and strive to provide universal and affordable access to the Internet in least developed countries by 2020.] 


Implementation
Given the lack of long-term prediction from technology industry, workshop participants concluded that WIS 2.0 must be designed such that it is adaptable to change, thereby avoiding large cyclic investments needed to respond to technology change. It will be important to avoid over-prescriptive specification of technical standards.

The implementation of WIS 2.0 will introduce many new technologies to organizations participating in WIS. It is crucial to understand how to support the effective use of these technologies among those organizations. This will be achieved through the following:
1. WIS 2.0 demonstrator projects will show how these technologies can be used, and help the Regional Associations (RAs) and WMO Secretariat clearly communicate the vision of WIS 2.0. 
2. The WIS 2.0 implementation programme will work closely with the RAs and WMO’s Education and Training programme to help develop and support effective training for NMHS to develop the competencies required for effective use of the technologies. With adoption of industry-standard approaches within WIS 2.0, NMHS will also benefit from availability of industry-provided training resources. 
3. Information to be provided to Members to aid their considerations around using managed services supplied by the private sector or peer organizations, relying on partnerships rather than trying to build everything themselves.

It is important to note that WIS 2.0 does not require use of cloud platforms when implementing a WIS centre. Those designing the applications for a WIS centre will need to assess whether deploying applications to a cloud platform is appropriate. For more details on why one may choose to use cloud, please refer to the workshop report.

Finally, participants recognised that changes to NMHSs’ mission-critical systems (e.g. the GTS; WIS 2.0 will introduce new protocols and phase out of GTS Headers) would need extremely careful management including an agreed transition period to avoid any disruption to safety-critical public weather services. 

CONCLUSION
Information provided by partners and industry strongly supported the principles and core strategies described in the WIS 2.0 implementation approach.

The workshop confirmed that, to effectively respond to the needs of the WMO community, WIS will require the adoption of technologies unfamiliar to Members. It also highlighted the importance of evolving WIS toward an agile system that is able to respond to technology industry changes. A service-centric approach was promoted as the most effective mechanism to insulate WIS and its users from changes to underlying technology and systems. 

Given continued investment from the technology industry in telecommunications, cloud platforms, artificial intelligence and more, the successful implementation of WIS 2.0 will depend on Members’ ability to leverage industry-supplied products and services – both free to use and paid for. To this end, WIS 2.0 must prioritize an ongoing commitment to training and capacity building among Members in all Regions. 
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