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Summary and purpose of document

This document summarizes the recent co-ordination activities with WIGOS on observation monitoring and QC procedues, including the two WIGOS Workshops on Quality Monitoring and Incident Management and the related pilot project on Quality Monitoring from global NWP centres
Action Proposed

The meeting is invited to note the progress made in the development of observation quality monitoring in the context of the WIGOS Data Quality Monitoring System (WDQMS). This relies on monitoring information provided by Global NWP Centres (based on feedback from their data assimilation systems). The meeting is invited to note and comment on the plans to include the required procedures in the WIGOS regulatory material, removing the need to maintain this in the GDPFS Manual.
Reference(s):
1.  Report of 1st WIGOS Workshop on Data Quality Monitoring and Incident Management, Geneva, Switzerland, 10-12 December 2014
http://www.wmo.int/pages/prog/www/OSY/Reports/Final_Report_CBS_WIGOS_Workshop_QM_and_IM_Dec2014.pdf
2.  Report of 2nd WIGOS Workshop on Quality Monitoring and Incident Management,15-17 December 2015: 

http://www.wmo.int/pages/prog/www/WIGOS-WIS/reports/Final-Report_2nd_Workshop_WDQMS_15-17_Dec2015.pdf
1.
OVERVIEW 

This document summarizes the recent co-ordination activities with WIGOS on observation monitoring and QC procedues.
Following CBS-XV (September 2012), an extraordinary session of the ICT DPFS was held (Geneva, 21-25 January, 2013).  At the meeting, the OPAG on IOS requested a review and updating of current NWP observational data monitoring procedures and practices, taking into account of the requirements of quality monitoring of observations. 

To address this, two WIGOS Workshops on Quality Monitoring and Incident Management were held, in December 2014 and December 2015. Chair ET-OWFPS represented DPFS at the first meeting. The primary focus of the workshops was to review and find ways of modernising the NWP-based monitoring of the conventional components of the Global Observational System (GOS). 
At the moment, WMO monitoring of conventional observations is based on monthly reports produced by NWP Centres following the guidelines in Attachment II.9 of WMO Manual GDPFS (No. 485). The aim is to move towards a near-real-time (e.g. daily) monitoring of the status of the GOS in terms of availability and data quality, which would help WMO to take actions, namely reporting back to the data providers in order to have the problem fixed within a reasonable time frame. 
The workshops developed the design of the WIGOS Data Quality Monitoring System (WDQMS) to consist of three generic functions: Quality Monitoring; Quality Evaluation and Incident Management.  
An outcome of the first workshop was to initiate the development of a pilot project to exchange global observational data quality information aiming at a future implementation of WIGOS Data Quality Monitoring System (WDQMS). ECMWF together with NCEP agreed on participating in the Data Quality Monitoring Pilot project and provide NWP-based quality monitoring information daily.
A significant outcome from the second workshop was the preparation of detailed plans and recommendations for the GOS implementation of the WIGOS Data Quality Monitoring System (WDQMS), which is one of the five priorities for the Pre-operational Phase of WIGOS (2016-19). The functional requirements, design and potential resource requirements for each of the three WDQMS components were more fully described and documented.
It is expected that by December 2016 the Guide to WDQMS Quality Monitoring Function will be reviewed and agreed by the Task Team in charge of WDQMS, prior to submission to ICG-WIGOS in early 2017.
2.
Structure of the WIGOS Data Quality Monitoring System (WDQMS)
The 2nd Workshop on WIGOS Workshops on Quality Monitoring and Incident Management agreed that the WDQMS should consist of three basic functional components: the WIGOS Quality Monitoring Function, the WIGOS Evaluation (and reporting) Function and the WIGOS Incident Management Function. These functions have inputs, undertake processing tasks and generate outputs and are further described below (excerpt from the final report of the meeting).
WIGOS Quality Monitoring Function:

For the practical implementation of WDQMS for GOS improvements in the near term the monitoring function is essentially undertaken by Global NWP Centres. The work on defining the ‘easy to generate’ monitoring reports, as a by-product of undertaking the data assimilation process has been led to date by ECMWF and NCEP, however during the Workshop three other Centres expressed an interest in supporting this work: (CMC-Canada), DWD (Germany) and JMA (Japan). The content and the format of the global NWP generated quality monitoring reports are nearing finalization, and it was agreed that these technical details should be made available at the ECMWF WIKI dedicated to the project.
WIGOS Evaluation (and reporting) Function:

This function ensures that a more universally model can be applied to the WDQMS. It takes the Quality Monitoring outputs from all the contributing centres, extracts the relevant information from OSCAR, and generates routine performance reports based on at least two performance indicators: comparison with the status of WIGOS described in OSCAR; trends in network performance over a subtle period (for GOS elements monthly rolling averages are proposed). Additionally the Evaluation Function will take Quality Monitoring Reports, that include issues identified with the base observational data, OSCAR status information, Quality Monitoring Contributing Centre features and other contextual information (such as geo-political, environmental, expectation of typical performance & exceptional circumstance) to determine if the observational issues raised justify the issue being formally raised as an Incident with the observational data provider, usually but not exclusively a NMHS. It is envisaged there is a semi-automated Global Centre providing routine reports and making available regional and thematic specific information to Regional Centres or WIGOS Component or sub-component Centres (Regional WIGOS Centres).
WIGOS Incident Management Function:

If the issues considered by the Evaluation function merit being raised as Incidents, this will be undertaken by the Incident Management Function. The detailed description of this function can be seen as Appendix IV. Key to the success of the Incident Management Function will be the clear communication of the Incident with the supplier, but also the users of the data to ensure they take suitable precautions with the source.
http://www.wmo.int/pages/prog/www/WIGOS-WIS/reports/Final-Report_2nd_Workshop_WDQMS_15-17_Dec2015.pdf
3.
PILOT PROJECT ON QUALITY MONITORING
The pilot project for Quality Monitoring developed during 2015 and continues through 2016.

For the practical implementation of WDQMS for GOS improvements in the near term the monitoring function is essentially undertaken by Global NWP Centres. The work on defining the ‘easy to generate’ monitoring reports, as a by-product of undertaking the data assimilation process has been led to date by ECMWF and NCEP, however during the 2nd Workshop three other Centres expressed an interest in supporting this work: (CMC-Canada), DWD (Germany) and JMA (Japan). The content and the format of the global NWP generated quality monitoring reports are nearing finalization, and it was agreed that these technical details should be made available at the ECMWF WIKI dedicated to the project.
https://software.ecmwf.int/wiki/display/WIGOS/WIGOS+pilot+project+on+data+quality+monitoring
The Prototype (NWP) Quality Monitoring Flagging System (for GOS components) will be finalised, published on the WDQMS WIKI page hosted by ECMWF and so made available for use by all existing and new Global Quality Monitoring Centres.
Details of the quality monitoring information and format for data exchange, agreed at the second workshop on WDQMS (Annex III of final report) are provided on the WIKI site.
The basis for the observation quality monitoring is information available from the data assimilation systems of NWP centres. Feedback is provided through a set of quality monitoring flags that indicate how the observation was used (or not used). The flag hierarchy was developed by the NWP experts at the second workshop on WDQMS with additional input from other colleagues within the NWP community. Flag levels are designed to allow NWP centres to provide as much quality information as they are able. Level 0 is mandatory for a NWP Centre to be part of the WIGOS DQMS, level 1 is highly desirable and level 2 is desirable. In future level 1 may be a mandatory condition for an NWP centre to be part of the WIGOS Data Quality Monitoring System.
Quality monitoring information is exchanged by the participating NWP centres in near real time, and summary maps are provided on the WIKI site (see examples in Figures 1-2). The data can be processed by the WIGOS Evaluation Function, together with additional inputs (e.g. from OSCAR) to determine if an Incident should be raised with the observational data provider (once the Evaluation Function is in operation).
4.
QUALITY MONITORING AND THE MANUAL ON THE GDPFS
The 2nd Workshop on WIGOS Workshops on Quality Monitoring and Incident Management discussed the requirements for quality monitoring guidelines in the Manual on the GDPFS. They agreed this would not be required in the new Manual and will be included in the WIGOS regulatory material. 
Following a question raised by David Richardson (ECMWF) on the current revision of the Manual on the GDPFS, regarding the requirements for the existing monitoring centres, the Workshop agreed that the related provisions could be retired for the next edition of the Manual on GDFS. Whilst complimentary detailed provisions were not in existence in the WIGOS Manual or it’s soon to be developed Guide, the meeting felt the evolutionary nature of the WDQMS was such that the next generation Global Quality Monitoring System would be described within WIGOS by the end of the 2016-2019 phase.
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Figure 1. Example of data from the real-time pilot project for quality monitoring. The availability and use of surface pressure observations (from SYNOP reports) in both ECMWF and NCEP data assimilation (DA) systems are compared here. The spatial and temporal distribution of SYNOP observations within the 6-hourly interval centred at main synoptic hours (00 UTC in this example) are displayed for the observations common to both systems as well as for the observations that are not shared by the two DA systems. The SYNOP stations that are missing from ECMWF DA system, but present in NCEP system are also displayed on the pilot project pages: 

https://software.ecmwf.int/wiki/display/WIGOS/WIGOS+pilot+project+on+data+quality+monitoring
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Figure 2. As figure 1, but showing initial results from JMA monitoring together with ECMWF monitoring results. 
