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Summary and purpose of document

This document provides background information on the current processes and practices for observation data monitoring at NWP centres, including the relevant sections of the Manual on the Global Data-Processing and Forecasting System (GDPFS). It introduces recent and on-going initiatives to review and update these procedures
Action Proposed  

The meeting is invited to note the requirements to update the WMO procedures for the NWP-based monitoring of data availability and observational data quality, to provide more efficient identification of data issues and contribute to their timely and efficient resolution. The meeting is invited to comment on DPFS aspects, in particular any priorities that should be addressed in the December WIGOS Workshop.
Reference:
 

1.  Manual on the GDPFS (WMO-No. 485, 2010 Edition, 2013 Update): http://www.wmo.int/pages/prog/www/DPFS/Manual/documents/485_Vol_I_en.pdf 

2. Report of the extraordinary session of the ICT-DPFS (Geneva, 21-25 January 2013): http://www.wmo.int/pages/prog/www/CBS-Reports/documents/ICT-DPFS_final_report-May2012.pdf 
3.  EUMETNET Observations Programme, Observation Monitoring Workshop (ECMWF, Reading, 3 - 4 July 2013): http://old.ecmwf.int/newsevents/meetings/workshops/2013/Obs_monitoring/index.html
Review of current WMO practices in the observational data monitoring system
Data quality monitoring is a shared function within CBS between OPAG IOS and OPAG DPFS, specifically its review is under the leadership of IOS Expert Team on Surface Based Observing System (ET-SBO), and supported as a task and possibly by a task team under the DPFS Expert Team on Operational Weather Forecasting Process and Support (ET-OWFPS).  While the overall programme responsibility for data quality monitoring rests with the IOS, the data-processing that is required to carry out data quality monitoring engages DPFS global numerical weather prediction systems to do so.  

Current practices 

1.
The current practices are included in the regulations and best practices as included in the Manual on the GDPFS (WMO-No. 485, 2010 Edition, 2013 Update).  The relevant section is included in Volume II of the Manual, paragraph 5.3.5, entitled: “Procedures and formats for the exchange of monitoring results” (see the annex to this paragraph), and its associated Attachment II.9.  A description of the current practices in the observational data monitoring system can be found on the WMO Website: 

http://www.wmo.int/pages/prog/www/DPS/Monitoring-home/mon-index.htm
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Introduction

For the assessment of data quality a number of data processing centres compare the information received from each of the different
with the first-guess numerical short-term forecast. Using agreed procedures and formats (.

) that are regularly reviewed and updated, the produce monthly reports of the various
observation types that are of consistently low quality. These ‘suspect lists are exchanged between participating centres, and
communicated to the originating country for remedial action. To assist n this action national have been designated. This
feedback leads to improvements in the quality of observational data and ulimately to an improved initial analysis state and better
model forecasts.

In addition to the monthly monitoring performed by many centres, CSB has designated 1o be responsible for mornitoring
particular . and to generate six-monthly reports on suspected low quality stations/platforms. These reports are distributed by
WMO to Members so that they can take appropriate remedial action, again with the assistance of the nationally designated

This graph is an example of the positive resuls that have
been obtained through application of data mornitoring
activities. Inthis case the RMS differences between buoy
air pressure observations and the first guess model field
shows a decrease from around 2.5 hPa in 1990 to less than
1.1 hPa in 2000
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2.
The Lead Centres for data quality monitoring are established in the WMO Guide to the Global Observing System (WMO-No. 488), Part III, paragraph 7.2.2.1, entitled: “Monitoring centres” (see excerpt in the annex to this paragraph).  

Review of practices 

3. 
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 (see annex to this paragraph, for full text on the item): 
· Expansion of the monitoring of surface based systems to include the 5 basic parameters: surface pressure, air temperature, wind, humidity and precipitation; and,

· Define and implement a (near) real-time quality monitoring functionality for surface parameters.

In addition, the following aspects in relation to NWP quality monitoring of observational data and systems should be considered:

· A single Lead Centre responsible for global monitoring of surface based parameters;

· Establishment of a resource providing:

· online access to NWP quality monitoring data and reports;

· (automated) transmission of quality monitoring reports, both real-time and monthly summary, to WMO Members Focal Points; and,

· support for feedback and documentation of data quality issues;

· Use of both assimilation QC and first guess comparison information for NWP observational data monitoring purposes; 
· Additional role of quantity monitoring of observational data;

· Lead Centre for NWP quality monitoring being able to receive and utilize NWP quality monitoring data from other NWP monitoring centres.

4.
The EUMETNET Observations Programme and ECMWF held a workshop (ECMWF, 3 - 4 July 2013) that addressed some of these aspects mainly from a European perspective.  A summary of actions that were identified by the workshop are found at: 
http://old.ecmwf.int/newsevents/meetings/workshops/2013/Obs_monitoring/Actions_First_Monitoring_Workshop_20130703_04.pdf 
5.
ECMWF has recently developed an automatic data checking system. This triggers the production of alarm messages if an anomaly is detected in the quality or the availability of the data assimilated by the ECMWF forecasting system. 

Selected statistical parameters (number of observations, bias correction, and mean bias-corrected background, analysis departures and probability of gross error) are checked against an expected range. An appropriate alert message (including a time series plot) is generated if statistics are outside the specified ranges. A severity level (slight, considerable, severe) is assigned to each message depending on how far statistics are from the expected values. Two kinds of ranges are used by the automatic checking: Soft and Hard limits. Soft limits are updated automatically using statistics from the last twenty days (extremes are excluded during this process). Hard limits are adjusted manually when required.
This system is now running twice a day, with output available on the ECMWF web site: 


http://old.ecmwf.int/products/forecasts/satellite_check/
It should be noted that this is primarily designed for ECMWF internal use. Results are based on feedback information from the ECMWF data assimilation and consequently reflect the ECMWF data usage; the automatic checking is limited to data passed to the assimilation process (including VarBC passive data). Although most warnings are related to data problems, they may on occasion also be related to model issues. Alerts are provided for information on an as-is basis and may be withdrawn or changed without notice. ECMWF accepts no responsibility for actions taken on the basis of these results.

It should also be noted that some of the automatic checks rely on specific aspects of the data assimilation system, for example the “probability of gross error”, while the soft/hard limits are also determined with reference to the ECMWF system. These may not be available or appropriate for other monitoring centres. The approach is different from the current WMO guidelines, which specify fixed quality thresholds to be used by all centres.

Despite the above provisos, the new system gives some indication of the potential for more timely, responsive and adaptable monitoring of the observing system. More information on the ECMWF alert system, including examples can be found in the presentation made at the Observation Monitoring Workshop
 http://old.ecmwf.int/newsevents/meetings/workshops/2013/Obs_monitoring/ECMWF_Richardson.pdf

6.
As a next step, a WIGOS Workshop on Observational Data Quality Monitoring will be held on 10-12 December 2014 in Geneva. The workshop will focus on the modernisation of the NWP-based monitoring of data availability, observational data quality and on the development of a framework and procedures for the identification, documentation and rectification of various issues revealed by this type of monitoring. The description of the workshop, with aims and expected outcomes are provided in the annex to this paragraph. David Richardson will attend this Workshop as Chair of the ET-OWFPS
Annex to paragraph 1 – Manual on the GDPFS, Vol. II, paragraph 5.3.5 
…

5.3.5
 Procedures and formats for the exchange of monitoring results 

GDPFS centres participating in the exchange of monitoring results should implement standard procedures and use the agreed formats.

NOTE:
 Procedures and formats for the exchange of monitoring results are given in Attachment II.9.  

…

(Note: Manual on the GDPFS (WMO-No. 485, 2010 Edition, 2013 Update) Volume I, Attachment II.9 is found on pages II.9.1 – II.9.8)  
_______________________________________
Annex to paragraph 2 – Guide to the GOS, Vol. III, paragraph 7.2.2.1
…

7.2.2
Data quality monitoring 

7.2.2.1
Monitoring centres 

To assess data quality, a number of data processing centres compare the information received from each of the different types of observations with the first-guess numerical short-term forecasts.  The participating centres produce monthly reports of the various observational data that are of consistently low quality (Table VII.3).  These lists of suspect data are exchanged between participating centres, and communicated to the originating country for remedial action.  National focal points have been designated to assist in this action.  This feedback leads to improvements in the quality of observational data and ultimately to improved initial analysis and model foreasts.  

Lead centres (Table VII.4) have been established by the Commission for Basic Systems to coordinate the monitoring results of specific types of observation.  They produce six-monthly consolidated reports of the observations with data of consistently low quality. These reports are known as suspect lists.  

7.2.2.2
Procedures and formats for exchange of monitoring results 

(refers to Manual on the GDPFS, Attachment II.9) 

… 

_____________________________________

Annex to paragraph 3 – Excerpt from report of meeting of extraordinary

session of ICT DPFS (Geneva, 21-25 January 2013)

….

5.
Cooperation with other WMO programmes on specific activities

5.1
With WIGOS on quality monitoring of observational data

5.1.1
The ICT was briefed on the issues of Quality Monitoring (QM) of observational data, with a particular focus on the content of the Manual on the GDPFS (as defined primarily within Part II, Attachment II.9) and the requirements for data quality monitoring for the WMO Integrated Observing System (WIGOS). The ICT was informed that a key aspect of the WIGOS Framework Implementation Plan (WIP) was an integrated approach to Quality Management across all WIGOS component networks and that quality management had a designated task in the WIP incorporating its standardization and documentation within WIGOS Regulatory Material and a review of current quality management practices at both the national and international levels.

5.1.2
Given that data quality control and quality monitoring continues to be an integral component of NWP systems and that computer model skill has a high dependence on data quality, it was agreed that updating and enhancing the procedures and practices associated with NWP observational data quality monitoring was in the interests of all data users and observing system network and data quality managers. Therefore, the ICT was requested by the OPAG on IOS to undertake the task of reviewing and updating current NWP observational data monitoring procedures and practices particularly taking into account the following requirements:
· The expansion of the monitoring of surface based systems to include the 5 basic parameters: surface pressure, air temperature, wind, humidity and precipitation; and,

· To define and implement a (near) real-time quality monitoring functionality for surface parameters.

5.1.3
Additionally, the ICT was requested to consider the following aspects in relation to NWP quality monitoring of observational data and systems:

· The nomination of a single Lead Centre responsible for global monitoring of surface based parameters;

· The establishment of a resource providing:

· online access to NWP quality monitoring data and reports;

· (automated) transmission of quality monitoring reports, both real-time and monthly summary, to WMO Member Focal Points; and,

· support for feedback and documentation of data quality issues;

· The use of both assimilation QC and first guess comparison information for NWP observational data monitoring purposes;

· The additional role of quantity monitoring of observational data;

· The concept of the Lead Centre for NWP quality monitoring being able to receive and utilize NWP QM data from other NWP monitoring centres.

5.1.4
The ICT was also requested to work with the ICT-WIGOS and the Task Team on WIGOS Regulatory Material (TT-WRM) towards the update of the documentation on observational data quality monitoring procedures within the Manual on the GDPFS and its eventual migration into the WIGOS Regulatory Material.  The ICT agreed to include this activity in its work programme, in collaboration with the OPAG on IOS and WIGOS.  The ICT was informed that the EUMETNET Composite Observing System (EUCOS) was considering holding a workshop that could eventually address some of these aspects for Europe, and therefore tasked the Chairperson of the Expert Team on Operational Weather Forecasting Process and Support (ET-OWFPS) to follow up this issue with the appropriate experts.
_______________________________________ 

Annex to paragraph 6 – WIGOS Workshop on Data Quality Monitoring and Incident Management
As part of the ongoing revision of the performance monitoring for the Global Observing System and the WIGOS Quality Management activities, ECMWF and WMO propose to hold a joint Workshop on Observational Data Quality Monitoring over 10-12 December 2014 in Geneva. The workshop will focus on the modernisation of the NWP-based monitoring of data availability, observational data quality and on the development of a framework and procedures for the identification, documentation and rectification of various issues revealed by this type of monitoring.
This is considered to be a critical activity under the WIGOS Implementation Plan (Activity 5, Quality Management) and it also has relevance to the terms of reference and work plans for several WIGOS and CBS Expert and Task Teams, including: ICTIOS/ETSBO, ICTWIGOS and its Task Team on WIGOS Quality Management (TTWQM), IPETWIFI and its SubGroup on Quality Management (SGQM) and ICTDPFS.
While the scope of this workshop will be limited to the NWP-based monitoring of the conventional (nonsatellite) components of the GOS in relation to the production of the deliverables, this work and the resulting outcomes may serve as a model for other components of WIGOS and the GOS. Therefore, the workshop should more widely revise and consider current best practice in the area of quality monitoring and incident management for observing systems.
Aims:

1. Revise and update the requirements of NWP centers for monitoring and reporting of data quality of surface-based observing systems of the GOS.

For land, surface-based systems of the GOS:

2. Revise and update the structure and the procedural and regulatory framework for monitoring and reporting of data availability and quality.

3. Revise and update the structure and procedural framework for incident identification, documentation and rectification.

4. Identification of a lead center (or centres) for data availability, quality monitoring and incident management.
Topics:

1. Modernization of the observational data quality monitoring system.

2. Real/near-real time reporting structures and mechanisms.

3. Quality evaluation leading to quality improvement.

4. Fault management with feedback mechanisms.
Outcomes

1. Improved and modernised monitoring and incident management system for GOS.

2. Development of a data availability and quality monitoring & management template thatmight subsequently be applied to other WIGOS observing system components.

3. Improved quality and availability of data derived from the GOS.

4. Improved and updated regulatory framework relating to data quality management.
Deliverables:

1. Proposed WIGOS procedures and regulations for NWP-based monitoring of data availability and data quality for the surface-based observing systems of the GOS, to be included in the relevant WMO regulatory material

For the land, surface-based component of the GOS:

2. Proposed updated structure and procedures for monitoring by designated Centers and WMO Members.

3. Proposed structure and procedures for incident management (identification, documentation and rectification) by designated centers and Members, to be included in the relevant WMO regulatory material.

4. Road map for the implementation of the proposed framework for data quality monitoring and incident management.
Participants:

20 – 25 experts; representatives of:
1. Existing global and regional observations monitoring centres

2. ICGWIGOS, TTWQM, ICTDPFS, IPETWIFI/SGQM, ETSBO, GCOS

3. observing systems program managers

4. Lead Centers (land surface observations)

5. Representatives of other TCs: CCL, CAeM, JCOMM (SOT & DBCP)

6. Representative of Secretariat: D/OBS, C/WPO, C/OSD, C/DRMM, SO/ARO, D/WRS

7. RA Obs representatives

