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CBS LED Review of Emerging Data Issues – Identification of Issues - p5
THEME: Emerging Commercial Services
Lead author: Manore
DEFINITION:  Products or services in the weather, water, or climate domains provided by profit-MAKING ENTITIES 

Includes: private forecast services, commercial arms of NMHSs, commercial media, emerging non-traditional players (social media, big data analytics, global model operators)
Excludes: observations (addressed in ‘Commercially-Sourced Data’ theme)
Examples:  



	Aspect
	Requirements
	Observe
	Process/
Analyze
	Distribute
	Use/Eval
	Archive/
Preservation
	Impact/
Outcomes
on users

	notes/thoughts
	public sector + private sector requirements
meet+ exceed traditional NMHS req’ts
specialized requirements
novel requirements
	
	· 
	
	
	
	

	Issues
Identified in the essays by Presidents of Technical Commissions
Identified from other sources
Corresponding to the "big data" categories of Volume, Velocity, Volatility, Veracity and Validity.
	Source of requirements  - private sector will prioritize commercial/profit-making applications vs public good 
– e.g., focus on interests of paying customers to the potential exclusion of LDCs, Sustainable Development Goals, etc 
private sector more agile in development of innovative products
WMO/NMHS mandates and standards may not be considered in defining  requirements
	
Addressed in ‘Commercially-Sourced Data’ theme
	Volume/Velocity:
· private sector infrastructure (and capital) outpacing public capacity (high-performance computing, storage, telecom bandwidth)
· public sector has lower agility the private sector to adapt/innovate to new large volume/velocity opportunities (e.g., new data analytics, fusion with non-Wx data and proprietary data (e.g. social media), artificial intelligence)
Volatility: 
· reliability/sustainability of services subject to business conditions
· dependency on commercial services for public operations could result in loss of service, cost risks, long-term loss of expertise
Veracity/Validity 
· commercial models and products optimized for commercial interests vs public good
· transparency and scientific validation of proprietary products may not be possible
· unknown quality assurance in fully-automated processing approaches
· confusion over authoritative source (esp non-standard thresholds for public safety alerts)
Perceived cost-effectiveness of turn-key automated commercial services may weaken role and support for NMHS 
Local geographic validity of automated global processing – lack of (or poorly informed) local interpretations

	Volume/Velocity:
· NMHSs unable to support growing infrastructure costs for big data products (new data sources + supporting  open data policies)
Veracity:
· inaccurate or inappropriate information distributed through non-NMHS sources 
· confusion over authoritative source (forecast quality + especially public safety alerts)
Volatility: 
· reliability/sustainability of services subject to business conditions
· dependency on commercial services for public operations could result inloss of service, cost risks, long-term loss of expertise
Proliferation of non-standard or proprietary product formats and delivery channels
·  imposes additional IM/IT burden on users fro data exchange and ingest (incl. NMHSs)
Proprietary/commercial products may have restrictions on exchange among WMO Members 
	Volume/Velocity:
· technical: users unable to receive/ ingest large data products
· utility: users unable to interpret/use large data products
Veracity:
· unclear source of commercial product information (repackage of NMHS, private models, forecaster value-added)
· automated global products lack local interpretation 
· automated global products lack accountability
Proprietary formats may require use of proprietary tools
Proprietary products may have restrictions on use and redistribution
transparency of methods and scientific validity of proprietary products may not be possible
commercial motivation may pressure adoption of unvalidated/ unproven products by some users 
	Veracity/Volatility:
· commercial suppliers may not preserve input data and products for scientific or legal 
· 
Volume/Velocity:
· NMHSs unable to support growing infrastructure costs for big data preservation and access
· 
	 

	SWOT analysis (Strengths, Weaknesses, Opportunities and Threats).
	Strengths
Science and operational expertise to assess the scientific validity of requirements
Recognized body for global coordination of requirements

Weaknesses
low experience and capacity in emerging data analytics and media 
limited capacity and/or constrained mandate to engage with non-traditional users on requirements

Opportunities
NMHS/WMO may be potential customers and may influence reqm’ts
WMO/NMHSs may influence requirements of global development agencies to favour pubic good, LDCs etc
New unforeseen requirements that benefit WMO/NMHS programmes will emerge from experience with new data sources and processing 


Threats 
WMO standards not met
WMO standards weakened to meet commercial priorities
‘requirements’ and new products are driven by data availability and processing techniques vs user needs - in order to monetize sunk investments

	 
	Strengths
Strong and recognized science and operational expertise in processing for atmos/hydro/climate applications
Principles and operations of an international- coordinated GDPFS are well established and functioning
Non-proprietary methodologies open to scrutiny and validation





Weaknesses
Limited/reducing agility to respond to new opportunities due to, e.g.:
·  public funding constraints/ reductions
· workforce skillsets and demographics
Limited and/or constrained capacity to address requirements outside NMHS core mandates 

Opportunities
New information and products that benefit WMO/NMHS programmes will emerge from new data and analytics 
Private sector investment in infrastructure and analytics can be leveraged to meet or advance WMO/NMHS interests; e.g.;
· commercial cloud computing may offer savings and agility  vs. government owned/ operated infrastructure
· commercial investment in new analytics techniques may enable or accelerate the emergence of new products, especially related to non-traditional data
· opportunity to engage, influence and enable  the activities of analytics developers to focus on weather, water, climate applications

Threats 
perceived cost-effectiveness of turn-key automated commercial services may weaken role and support for NMHS 
establishment of global modelling capability outside WMO GDPFS reduces business case for sustained pubic investment in productions capability
role of public NMHS and global public GDPFS
· threat to science/model development; private sector science is less robust; focussed on profit customers vs public mandates
· local interpretations
private sector more agile in infrax/innovation, less stable for long-term core science

	Strengths
Operational  WMO data discovery and data exchange formats and systems
Existing NMHS channels to authoritative Emergency Measures Offices for public safety products
NMHS authoritative information and brand recognition






Weaknesses
NMHS information often not as timely as other sources (Twitter, CNN)

Relatively limited reach of NMHS delivery channels
Insufficient NMHSs capacity and expertise to adapt to rapidly changing mobile and media technologies

Opportunities
more rapid deployment of new distribution channels (especially rapidly evolving mobile and social media) leading to  improved delivery of information and services to diverse user communities  
Threats 
Distribution of public good products is constrained by restrictive licencing
Erosion of visibility of NMHSs as national authority 
Lost revenue opportunities for NMHS commercial arms 
 
	Strengths
Authoritative operational and science expertise for new product validation
· e.g., existing/established performance and forecast verification programs
Existing NMHS relationships  with authoritative Emergency Measures Offices and others to assist integration/ validation new products


Weaknesses
Capacity across NMHSs to use or validate non-traditional products sources varied widely
Scientific scepticism of non-traditional methods - can resist/delay new product acceptance


Opportunities
Early engagement with developers could influence product specifications and quality








Threats 
 
	Strengths

Weaknesses

Opportunities

Threats 
 
	Strengths

Weaknesses

Opportunities

Threats 
 

	PESTLE analysis (Political, Economic, Social, Technological, Legal and Environmental aspects).

	
	 
	 
	 
	 
	 
	 

	Stakeholders
	WMO/NMHSs
· requirements definition for product/service contracts from private sector
· influence national/ international programs to adopt relevant standards
Global development agencies

	 
	 
	 
	 
	 
	 




Questions:
· 5 Vs – clarity required – ‘variety’? ‘value’?
· where do CNN, BBC, Accuwearther, WxUnderground, etc get their forecasts
· e.g., extractions only, private models, forecaster value-added

[bookmark: _GoBack]Table below - Relevant issues extracted from TC Essays.
	CBS 
· cloud computing has matured and is increasingly used; US companies lead the market (Amazon, Google, others…)
· difficult to move data to the processing; move analysis, processing and visualization to the data
· strict/slow gov’t procurement slows ability to react; encourages looking at private sector
· security – all systems will be penetrated
· verification – need proof of validity and value of services

JCOMM
· there is a role for the private sector – will result in unavoidable completion with NMHSs
· focus on conversion to useful information for end users; access through Apps, APIs, etc
· need for proper data sharing and quality control mechanisms. 
·  Private sector will be able to set and standards – historically the role of gov’ts
· need to explore public-private partnerships

· impact w
	CAS
· increasing emphasis/growth in downstream from NWP models/post-processing; supported by supplemental, non-traditional observations from non-NMHS sources - e.g. road, aviation, energy, other specialized communities, etc
· community, open-source apps supported by volunteer, citizen, or other big data of opportunity
· existing commercial analytics services and custom products –e.g.,weatehranalytics.com; Panasonic (aviation), Google Earth Engine
· data volume and variety offers new opportunities for new products/services 
· increasing model resolution, bid data = technology hurdles
· WMO TC structure cumbersome for agile response – need to cut across boundaries
· threats: 
· WMO and NMHSs are complex, slow moving vs. rapidly changing technologies; unable to keep pace
· open data polices will be challenged by commercial entities
· closed, legacy WMO systems a barrier to change vs open software and science
· lack of transparent methodologies and quality processes, open products  
· expected high growth in private sector
· promote ‘science of service’ paradigm for WMO/NMHSs
	CIMO
· novel ‘strange attractor’ predictability from large archives diverse data – e.g., radar, thunderstorms, prcip; for fore/nowcasting, climatology, verification
· hail retrieval algorithms (focus on novel app for citizen ground truthing) 
· no specifics on emerging commercial services
CHy
· migration from desktop computing to continental-scale applications
· no specifics on emerging commercial services
CCl
· focus on tiers of observations, external sources, quality/suitability for climate
· no specifics on emerging commercial services
CAgM
· crucial issue is better use of long-range forecasts under climate variability for food security and sustainable agri
· focus on public instituions/organisations – national polices vs. private sector
· several targetted R+D projects identified – no specific role of private sector identified
· ICT resources required

	CAeM
· focus on new observation sources
· free low-cost analytics-based forecast services will meet some user requirements and will challenge NMHS credibility on product and price
· recommends science evaluation of correlation-based forecast services
establish partnership with big data research community – e.g. flight delays due to high-impact weather
build and re-enforce quality of NMHS services




