	[image: image1.png]



	
	[image: image2.png]




	INTERGOVERNMENTAL OCEANOGRAPHIC COMMISSION

COMMISSION OCÉANOGRAPHIQUE INTERGOUVERNEMENTALE

COMISIÓN OCEANOGRÁFICA INTERGUBERNAMENTAL

МЕЖПРАВИТЕЛЬСТВЕННАЯ  ОКЕАНОГРАФИЧЕСКАЯ  КОМИССИЯ
	WORLD METEOROLOGICAL ORGANIZATION

ORGANISATION MÉTÉOROLOGIQUE MONDIALE 

ORGANIZACIÓN METEOROLÓGICA MUNDIAL

ВСЕМИРНАЯ  МЕТЕОРОЛОГИЧЕСКАЯ  ОРГАНИЗАЦИЯ

	JOINT WMO/IOC TECHNICAL COMMISSION FOR OCEANOGRAPHY

AND MARINE METEOROLOGY (JCOMM)

	Johan Stander

Co-President

Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology

Cape Town Weather Office, P O Box 21

Cape Town International Airport, 7525

South Africa

Tel.: + 27 (21) 934-0450 

Fax: + 27 (21) 934-4590 

Mobile: + 27 (83) 281-0993 

e-mail: Johan.Stander@weathersa.co.za

Website: www.weathersa.co.za


	Nadia Pinardi

Department of Environmental Sciences

University of Bologna

Via S.Alberto 163

48100 Ravenna, Italy

Tel: +39-0544-937324 

Fax: +39-0544-937323

e-mail: nadia.pinardi@unibo.it




Prof P Taalas
Secretary General

7 bis av de la Paix 

Case Postale No. 2300 CH 1211 

Geneva 2 

Switzerland






                       February 26, 2016
Dear Prof Taalas
Re: Essays on Big Data

JCOMM would like to thank you for your letter dated 03 February 2016 requesting Technical Commissions to write an essay on Big Data and we hereby gladly share with you our input.

1
Big Data Definition

One of the major initial issues, of course, is to define what “big data” is, and this depends on what people are expecting to do with the data and, to a lesser extent, their capability to deal with varying amounts of data.

Today, Big Data is not only a volume or data storage issue, but more complex, related with many other things, such technology, data streams and workflows speeds, quality, networking of distributed data systems and services, interoperability, etc.

 
There are several definitions for Big Data, the more commons ones are related with the five V’s: Volume, Variability, Variety, Velocity, and Veracity.

2
Characters of Big Data

2.1
Volume

Since we cannot move data to the users, we move users to data and provide them with online processing tools to analyse the data (the cloud sourcing/computing is the future working environment). 

· In general, volume is not a major concern for present day in situ observing systems under JCOMM purview (compared to over land) as there will remain the need for a platform (buoy, ship, autonomous vehicle), even if most of these are operated by 3rd parties. One exception is remotely sensed streams from satellites, and some very high frequency sampling from radars, and specialized instrumentation. The potential for citizen science-based observations (e.g. scuba divers, recreational boating, etc) is important to consider, especially for coastal regions. Opportunities for expanding observations from commercial shipping or industry such as oil and gas exploration might also be anticipated, but have been slow to develop. As ocean observing requirements for bio-geochemistry and biology become more mature, the volume of data (particularly from visual imagery and data from multi-spectral chemical and acoustic sensors) may increase many folds. This increased volume will become an ever-increasing challenge.  Moreover, as sampling frequency and pure numbers of platforms will increase, as will the number of autonomous platforms (which require more data for operations and status reporting).  Lastly, value-added products from high resolution models, data assimilation systems, and forecast systems, will continue to tax current telecommunications and data infrastructures due to their extremely high volume. 

· However, it bears noting that though data volume from observational (not model-based projects) may not be large, they represent a very significant portion of the scientific input, especially in terms of the oceans, and care is required to ensure that they are not lost in the big data shuffle.

2.2
Big Data Variety

Variety has to do with the integration of different data types from different sources. 

· This is a significant Big Data challenge (see above). Unlike the weather community the ocean community has not as quickly moved to a single standard data format.  While more mature ocean observing systems (e.g. Argo, TAO-TRITON) are using well-documented reporting standards (for real-time and delayed-mode data), several other  observing systems and programs have created methods and formats that serve only limited numbers of researchers and users. The use of standards is a critical step forward towards discovery, provision, and access to a wide variety of data.

· Movement toward standards for metadata and data, such as the CF conventions, and the OGC O&M conventions are bringing the variety of possible data formats and models down and increasing ease of access and use 

· In addition, use of interoperable web services are allowing data to be served to users in such a way that they need not be concerned about the underlying format of the data.  This capability allows for a wide variety of data to be served to users through standard and well-defined API’s.

2.3
Big Data Velocity 

Velocity is related with the speed when we move the data around. 

· The input and output data flow rates seem to be manageable in most cases in current OCG/OOPC activities. However, data latency is still an issue for some data streams in some parts of the world. Moreover, as volumes of information increase, there is a risk downstream users in developing countries (or those with inadequate communications infrastructure) will be even less able to access the wealth of information. Tools for quickly browsing/subsetting/hyperslicing on remote machines must be developed.

2.4
Big Data Veracity

Veracity has to do with the data quality and how data fit for purpose. We need thus good metadata when we combine different resources together therefore reducing data uncertainty and creating trusted sources

· More effort to establish and carry forward with the data its provenance along with systematic automated QC on NRT data would be helpful, as would improve metadata for broader use.  Moreover, documented post calibration, refined QC, and DOI assignment on delayed mode data would further strengthen the data.

· It will be important to ensure that ‘big data’ doesn’t simply lead to a huge volume of very poor quality (or unusable) data which has little real value. All observational data should have attributes describing quality (even if quality is relatively poor).

· The approach being advocated by some partners for 3rd party marine data is that for data from professional organisations (research institutes, governmental bodies, industry etc) we are happy to accept data in standard (non-WMO) formats (e.g. netcdf, XML etc) and ensure they are subjected to automated real-time QC before being made available to our modelling systems (or distributed on GTS in WMO formats where appropriate). 

2.5
Big Data Value: 

Making the data valuable to the users

· The data collections serve many people well, however more can be done to integrate collections along EOV lines rather than platform types or collection schemes and to break down the barriers that currently form between the different observing systems.

· Do not lose sight of the relevance of having expert consults and data stewards attached to the data service and development.

· Providing interoperable access services to data is crucial for realizing the value inherent in such data.  

· Providing standards-compliant metadata also increases the value of data by ensuring that the data is findable, re-usable and understandable, both by machines and humans.

3
JCOMM Considerations of Big Data

In JCOMM we address the above issues and the already changed strategy/priorities are facing the Big Data challenges.

· we speak about use of common standards (veracity, variety) on profiles for metadata, data and data products and interoperability solutions so as these data and products can be easily shared and combined in a meaningful way, 

· we speak about high quality metadata (veracity) so as we can have a meaningful result when we mix data together,

· we speak about the need of provenance metadata when put data together from difference resources, or use different versions of data sets,

· we speak about improved workflows from observations systems to the application and users (velocity) and

· we speak about the MOWIS, MCDS  which are addressing all the above.

Within the 1st ODIP II Workshop (www.odip.org), there was a Session on Model workflows and Big Data (Session 7, http://www.iode.org/index.php?option=com_oe&task=viewEventAgenda&eventID=1737). ODIP is a H2020 EU project, working together with experts from USA and Australia for a common framework on marine and ocean data management.


Users, organizations (Met. Services, NODCs), society, etc only benefits can get if we address the above successfully. Modern technologies and open sources tools and applications are offering the solutions to access and process efficiently the large amounts of interdisciplinary data. Of course, the above require open data access, otherwise users registration and access control is needed.

The success is in working with interested parties such as the private sector to turn this “big data” into the information which the end users require, through such things as Apps, APIs and digitization. Cost may be reduced for observations, data management and processing, modeling and forecasting services on condition that proper data sharing and exchange and quality control/management mechanisms are in place.

4
Challenges to WMO and NMHSs

· Unavoidable competition from non-WMO (global) and non-Member (national) providers of MetOcean services, if can put as private-public sector competitions

· Private sector has more flexibility even more resources (such as Amazon/Google/IBM etc) if engaged in observations, data management and better efficiency in services provision, such as smart phone Weather Apps widely used, although quality may be sometimes questionable 

· When quality managed and controlled, private sector will be able to set best practices and standards, which conventionally relies much on public sector and international/intergovernmental organizations. Boundary of authoritative voice for weather, climate and water shifts in some way
· Need revisit private-public partnership
I look forward to ongoing fruitful interactions between PTC, PRA, Members and the secretariat on this subject.

Yours sincerely
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	Co-President, JCOMM
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