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Motivation:  Provide easier access to atmospheric composition network data

Proliferation of networks and ground-based data over past ~20 years
• Great for science but new problems arise
• How to find, access, and use such varied data? What is the quality? Different formats, etc
• Need for programmatic planning across networks/funding sources

Lack of globally coordinated planning among networks (all, not just lidar)
• Many driving factors, mostly funding related
• Stovepiped objectives, no time or process for integrated planning
• Site coordination is difficult across local, regional, global network goals
• Valid reasons exist that contribute to relative chaos:  how to overcome?

Finding data has gone from looking for your needle in a haystack to wading 
through a stack of different needles you didn’t even know exist
• Need for a baseline of standards to avoid use of questionable data
• FAIR Data:  Findability, Accessibility, Interoperability, and Reuse

• Individual use vs large scale present different challenges
• Univ scientist working on a paper vs ECMWF forecast validation

WMO GAW program offers a global option to coordinate and standardize
• SAGs, expert teams, data center coordination (expertise/guidance)
• OSCAR: Observing Systems Capability Analysis and Review (system/platform)
• WIGOS: Integrated Global Observing System metadata (language)
• Integration with other WMO elements (met, hydro, cryo, and NMHS and contributors)

LALINET

NDACC

GALION?



WMO GAW Data Management
World Meteorological Organization
Global Atmosphere
Watch Program

WMO Rolling Review of Requirements (RRR):  sets and updates atmospheric composition observation requirements

WMO Observing Systems Capability Analysis and Review (OSCAR) Tool   (https://space.oscar.wmo.int/observingrequirements)

WMO Integrated Global Observing System (WIGOS) Metadata Representation (WMDR)    (https://codes.wmo.int/wmdr)

WMO OSCAR Surface Tool (https://oscar.wmo.int/surface/#/)

New:  WMO Task Team on Tiered Networks   (advisory group meeting Oct 24-26, 2023. Develop TOR, membership, etc)

Elements of WMO data management
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WMO Rolling Review of Requirements (RRR):  sets and updates atmospheric composition observation requirements
• GAW Science Advisory Groups (SAG) work with network evolution expert team and assemble community input
• ICAP related WMO Application Areas:   Atmospheric (Climate 2.5, Composition 2.6) Forecasting and Monitoring

• Ex: Statement of Guidance (SoG) for the Application Area: Atmospheric Composition Monitoring and Forecasting draft (2023)
• GAW Focal Areas:  Aerosols, Greenhouse Gases, Stratospheric Ozone, Reactive Gases, Total Atmospheric Deposition, UV Radiation
• Measurement Thresholds and Goals (uncertainties, stability, spatial and temporal resolution, timeliness)

RRR Process Diagram: from WMO website

Most scientists only get involved at this stage.
Not the implementation of the requirements.
• The rest of the elements on next slides …
• To few shoulders bearing the work

Elements of WMO data management
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WMO Observing Systems Capability Analysis and Review (OSCAR) Tool   (https://space.oscar.wmo.int/observingrequirements)
• Documents and stores the resulting observational requirements and ancillary/common requirements (layer definitions, etc)
• Mapping of requirements to application areas

Application Area 2.5: Atmospheric Climate Forecasting and Monitoring Application Area 2.6: Atmospheric Composition Forecasting and Monitoring

Different sources (GCOS vs ET-ACNDE)
There are inconsistencies in the RRR requirements themselves, and in their 
documentation. For GAW this can be better handled with coordination of RRR and 
more people checking OSCAR documentation (only way to see the problems)  

Elements of WMO data management
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WMO Integrated Global Observing System (WIGOS) Metadata Representation (WMDR)    (https://codes.wmo.int/wmdr)
• Need to translate and maintain OSCAR requirements as set of vocabularies and code lists for implementation, and maintain them
• Must include many additional descriptors and ancillary metadata to fully describe stations, locations, instruments, data, etc … 
• Metadata is the backbone of data exchange, and supports interoperability and automation

Required updates to WMDR are unreliable following OSCAR/RRR updates
Ad-hoc team had to be assembled to update atmos comp metadata (I was on it)

• This is probably required after each RRR
Process to update WMDR is lengthly and tied to WMO ops (FastTrack)

• More people involved with WMDR updates would help, go faster

There are several metadata “standards” now (WMDR, CF, GEOMS, etc). Even other 
competing WMO “standards”: WIS, BUFR. Community involvement is needed to 
reconcile and/or converge.

• MPLNET uses CF, but WMDR for submission of network info to OSCAR
• ICAP users have to contend with all of the above

Elements of WMO data management
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WMO OSCAR Surface Tool (https://oscar.wmo.int/surface/#/)
• Tool providing search and discovery for surface observations, using the RRR requirements and implemented with the metadata
• This is the human interface to the end result of the RRR process (for surface obs)
• This where data providers like myself are to store our network metadata

OSCAR surface is not implementing all new WMDR changes (variety of reasons)
OSCAR file formats (XML) and complexity of the system make entering and 
maintaining station information difficult
• Especially for contributing networks (outside NMHS)
• Most atmos comp station/network information in OSCAR is missing or out 

of date

OSCAR surface has issues, but it is the only attempt I know of to document 
surface observations across met, hydro, cryo, and atmos comp domains.
• Data users need reliable location to find quality data, especially across 

domains or even within atmos comp (where different networks provide 
different variables)

• There is a need for ability to assess our assets, look at gaps, and support 
programmatic planning

• More feedback from users (not just data providers submitting to OSCAR) 
would help. Make clear this is important to community. If not, let us 
(providers) know that and we’ll just continue with our disparate approaches.

Elements of WMO data management
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New:  WMO Task Team on Tiered Networks   (advisory group meeting Oct 24-26, 2023. Develop TOR, membership, etc)
• Need ability to assess surface observation information quality in OSCAR surface
• Covers all domains within WMO:  met, hydro, cryo, atmos comp (GAW contribution)
• Team will develop objective rating criteria to assess overall information quality networks in OSCAR

• Criteria include:  measurement quality, data management, metadata, network management, data polices/FAIR, timeliness, etc
• Results will be assessed and weighted by application areas
• Eventual documentation in OSCAR, WMDR and added to search options with OSCAR Surface

This is a new effort that will likely begin in 2024
• Pending approval from INFCOM-3

Development of assessment criteria and weighting by application
• Will require assembly of assessment teams, likely thru SAGs 

and/or community
• Do you feel this is worthwhile? Do you want to get involved? I 

am the GAW representative so let me know your thoughts.

Task Team will report to INFCOM, and have to interact with 
elements of the entire RRR-OSCAR-WMDR process
• with representatives from across WMO (not just GAW) we might 

have a chance to recommend improvements

Elements of WMO data management
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Moving from Data Management and its challenges

to

Successes and Improvements that have been made

and

WMO changes coming soon
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Observing Methods Code List: Fixed Lidar Entries

Observed Variable Code List:  Added Missing Variables

Observed Variable Code List: Renamed Aerosol Vars, Cleaned up Definitions

Successes:  WMDR Updates for Atmospheric Composition
Just some Examples from Ad-hoc team work
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Successes:  Improvements in OSCAR Surface

OSCAR Surface bugs have been fixed over time, often with user feedback (team is open, but users must be knowledgeable of the system)

Station creation involves issuing a WIGOS ID and getting approval from the national focal point (for country where site is located)
• GAW can now create IDs for program members, including contributing networks
• GAW IDs accommodate heterogeneous mix of network station names

The new Task Team on Tiered Networks offers higher level, coordinated approach to determining OSCAR problem areas and 
recommending solutions. Network tiering is inherently tied to the RRR and OSCAR.
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Future:  WMO Information System (WIS) Changes

WIS has been the WMO information sharing and management system since 2012
• Utilizes the Global Telecommunication System (GTS) for data communications (collection, exchange, distribution). GTS is a closed 

system (NMHS), and scheduled to be decommissioned by 2030.

WIS 2.0 in the next generation WIS with substantial changes
• WIS 2.0 provides a framework for WMO data sharing in the 21st century, for all WMO members and all the WMO disciplines in 

domains to embrace the Earth system approach, enable the WMO unified data policy, and support the WMO global basic observing 
network.

• WIS 2.0 is an open system. Data providers and users outside NMHS can have access
• WIS 2.0 will gradually replace GTS, pilot phases already underway

What is WIS 2.0, what is different?
• The users of WIS 2.0 will be able to access data in real-time by subscribing to a Global Broker and receiving notifications when new 

data are available for download from a Global Cache or from the data provider. They will also access data directly through Web APIs 
(application programming interfaces), connecting their software (or their browser) and processing or visualizing data.

• Atmos Comp data providers will be able to provide data using same process as met data from NMHS (temp, pressure, etc)
• One common system and reduces headaches for large operational centers to ingest atmos comp data
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Future:  WMO Information System (WIS) Changes

GAW Expert Team on Atmospheric Composition Data Management has been asked to assist with WIS 2.0
• Determine topic hierarchies, provide feedback on metadata, NRT submission of atmos comp data vs delayed (use of global cache)
• GAW also can provide contributed network feedback to WIS 2.0 development

Atmospheric Composition Topic Hierarchies
• Currently Proposed

• Observations
• Analysis– Prediction
• Advisories – Warnings

• Each will have sub levels (e.g. Observations/Aerosols, etc ….) that are being discussed now
• Atmos comp WIS 2.0 testing will be needed soon

Metadata
• Its unclear to me right now if WMDR will be selected for WIS 2.0 metadata, or a combination of existing, or something new

Community input and assistance from ICAP is welcome
• ICAP has members with required experience and stakes in the success of WIS 2.0
• Help with topics, structure
• Maybe a suggestion from ICAP on metadata would be helpful. Do we want yet another “standard”?
• 2030 will come around quickly


