[bookmark: _GoBack]bIG dATA – some considerations

Big data technologies give us the base to exploit a large amount of data, whatever the structure of the data (structured data and non structured). Those technologies cover a large part of the data lifecycle from collection to dissemination through the processing of the data, storage and analysis. More over with big data technologies usually being open source, it will be easier for NMHS to set up services and products.

1. Some considerations related to the met data we are starting with what is part of our “core” business

· Met Data has always been Big Data
· Technical challenges related to increasing data Volume, Variety and Velocity 
· ICT provisioning – scalability, high volumes/dissemination peaks, processing burst, processing to the data 
· This has been demonstrated by the use of Met Systems as test beds for operational trialing of new technologies by such companies such as CISCO, Oracle and Sun
· Along the way WMO has had to develop standards and practices such as data encoding to allow data to be exchanged within available bandwidth.
· ICT system upgrades, including network connectivity, are normally driven by needs for increased processing speed, IO or storage, often all three having peaked out 
· A continuous increase of the amount of data available ( EO, new generation of satellite, radar, forecasting resolution, EPS, …) … even more Big Data
· Specifities of met data (huge volume, quickly obsolete, multi-dimensional, heterogeneous, variety of data formats not always standardised)  that make the exchange/access to the data a critical issue : 
· networks are always a bottleneck
· Pulling subsets of data on demand needs to be developed
·  Less bandwidth to retrieve the useful data when needed. 
· Introduce notification mechanism in order to avoid moving  data which might not be used, 
· The user only retrieves those parts of the data when and if needed. Data can be stored locally for a later use.
· Move the processing of the data close to the data location
· In order to manipulate (extract , filter and transform, interpolate or encode)  the relevant information instead of moving  a lot of data to process at a later stage
· Reduce cost of storage and network bandwidth
· With Big Data from multiple sources, you cannot move the data for processing, need to move the analysis and processing to the data.
· Daisy chains of cloud components (ie OpenDAP or OGC Web Services models) allow processing and visualisation of data to be done remotely in different but well connected locations, and only the results and relevant data components need to come back to the user.
· Consider a broader user community
· In order to be able to serve all users we need to identify new ways for data access and processing
· GISC web services for metadata and subscription management are a first step to lessening the digital divide affecting countries that cannot afford to build local infrastructure.
· Note that WIS initially excluded partitioning of data due to the need to make WIS operational more quickly.
· Similarly, the data served by the GISCs was initially limited to only the last 24 hours  

2. The current digitalization trend (SMAC), and the fact there will be more and more things connected to the Internet create a real deluge of data that we need to take into account in order to create new useful information. 

· Big Data technologies give us the opportunity to explore new sectors which are far away from our historical business 
· To support multi-disciplinary big data we need to develop a shared understanding of what to do with the data?
· Need to ensure results from using big data are scientifically sound (the old error bars syndrome) noting that WMO has well developed experience through assimilation processes of understanding and mapping data of unknown quality to produce scientifically described results.
· People wants to participate actively to the development of knowledge : social media and crowdsourcing
· Take the best of this collaborative information
· IoT Challenges:
· Acquisition  and storage of this information
· Standard ?
· Quality control and appropriateness of application
· Dissemination of information to connected objects
· Building on open standards such as CAP, OGC web services, etc
· The correlation of weather data with new data  from telecom operators, IoT (car or houses, …) social data (facebook, twitter, …) should develop new usage 
· Develop and integrate in the Information Systems we are running tools to manipulate all those data and create innovative products and new services
· Making WMO data available to big data manipulators to ensure that WMO data is taken into their analytical processes and subsequent results
· Develop relation with partners from different business (energy, health, …) and share raw data and products in order to create new value-added products and define new way to use those products
· A lot of work needs to be done on developing algorithms for adding value to big data streams such as being able to filter results by relevance to the WMO community
· Need to support increasing modeling such as we did with atmosphere ocean coupling having economic, social and political aspects coupled as a start.


