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Summary and purpose of document

This document presents extracts from the manual on GDPS on quality of observational data as background information to the meeting

____________________________________________________

Action proposed

The meeting is invited to take into account the recommendations outlined

in this document and to make proposals.

Appendix II-1

Minimum standards for quality control of data for use in the GDPS

(both real-time and non-real-time)

Introduction

1.
According to the WWW plan the Commission for Basic Systems was required to develop minimum standards for quality control of data in the GDPS. The Plan for Monitoring the Operation of the WWW, developed by CBS (as presently published in the Manual on the GTS, WMO–No. 386, Attachment I-5), also includes reference to the fact that minimum standards should be defined in the Manual on the GDPS.

Objectives

2.
The objectives of the GDPS quality control are:

(a)
To ensure the best possible quality of the data which are used in the real-time operations of the GDPS;

(b)
In non-real time, to protect and improve the quality and integrity of data destined for storage and retrieval within the GDPS;

(c)
To provide the basis for feedback of information on errors and questionable data to the source of the data.

Basic components

3.
The minimum standards for quality control of data apply to all WWW centres: NMCs, RSMCs, WMCs. They include quality control at various stages of processing. They apply to both real-time and non-real-time processing and should lead to various records of quality-control actions.

Aspects of implementation

4.
Quality-control standards may be introduced progressively at a GDPS centre using a modular approach. The general priorities for implementation of the minimum standards under the modular concept concern quality control of data, according to:

(a)
Sources (e.g. stations);

(b)
Type (e.g. SYNOP, TEMP);

(c)
Time (e.g. 00 UTC, 12 UTC);

(d)
Parameters and characteristics (e.g. pressure, wind, temperature, amount of precipitation).

5.
WMCs having multiple responsibilities as an RSMC and/or an NMC, and RSMCs also having a responsibility as an NMC, should assume the minimum standards pertinent to all levels at which the centre operates.

6.
Table I of this Appendix lists the minimum standards for real-time and non-real-time quality control at NMCs, RSMCs and WMCs. Where applicable, regional associations and national Meteorological Services will set up similar quality-control standards for data exchanges only at regional or national levels.

Responsibilities

7.
General principles for the application and administration of GDPS minimum standards for quality control of data are given in the following paragraphs.

8.
The basic responsibilities for implementing minimum standards for quality control of the GDPS rest with Members.

9.
An essential part of the quality-control plan includes an exchange of information about data deficiencies between GDPS centres and observation points in order to resolve those deficiencies and minimize their recurrence.

10.
The frequency with which information is exchanged in order to improve the quality of data and products should correspond to the frequency with which monitoring reports are exchanged. These are given in the Plan for Monitoring the Operation of the WWW, as given in Attachment II.7, in particular, paragraph 22.

11.
The minimum standards specify which data are to be quality-controlled and how often. The detailed methods for performing the quality control are left to the Members to develop, but should conform to the minimum standards.*

*  Methods for real-time and non-real-time quality control are given in the Guide on the GDPS, WMO–No. 305.

The geographic area (zone) of responsibility for application of the minimum standards will correspond to that undertaken by each WWW centre for data processing, as laid down in Attachment III.2.

Advanced standards

12.
The primary purpose of quality control is to detect data deficiencies and to attempt to correct them in real time. Thus, the WWW centres should perform quality-control operations as these are developed and as their technical capabilities allow. Centres which have high-speed computers can apply standards for quality control which are far beyond the minimum standards. These advanced standards should involve more real-time quality control, including correcting or flagging of more reports, parameters and levels than listed in Table I. The WWW Guides give information on methods for more advanced quality control.*

13.
It is also the responsibility of automated centres to perform nearly continuous inspection and quality control of processing programmes that enable computers to identify, decode, process and array data properly.

Minimum standards for processed data

14.
Minimum standards for quality control of processed data should include:

(a)
Standards for presentation of processed data as they are given in Appendix II-4;

(b)
Spatial and temporal coherence in the meteorological structure of the product (that is, no impossible or contradictory atmospheric states).

*  Methods for real-time and non-real-time quality control are given in the Guide on the GDPS, WMO-No. 305.

(1)
Station list

(2)
Types of report

(3)
Times of observations*

(4)
Parameters to be 
quality-controlled

(5)
Procedures for quality control

(6)
Records to be maintained

(7)
Minimum frequency for performing quality control

(8)



SYNOP


00, 06, 12, 18


FM 12: 
All mandatory groups
Checking

• Detection of mission data at centres

• Adherence to prescribed coding formats

• Internal consistency

• Time consistency

• Space consistency
• Information to identify source of data such as station, aircraft, ship
Preferably with each operational cycle; other​wise, with sufficient frequency to establish representative records



SHIP
00, 06, 12, 18


FM 13: 
All mandatory groups
• Physical and climatological limits





PILOT

Parts A and B


C and D
00, 06, 12, 18


FM 32:
Sections 1, 2, 3, 4





WMCs,

RSMCs and

NMCs:

Global
PILOT SHIP

Parts A and B


C and D
00, 06, 12, 18


FM 33:
Sections 1, 2, 3, 4
Remedial Action

Before further processing, correct or flag erroneous or suspect data
• Type of deficiency (non-receipt, incomplete or incorrect reports, etc.)


R

E

A
exchange list of

RBSNs in 
Volume A,
TEMP

Parts A and B


C and D
00, 06, 12, 18


FM 35:
Sections 1, 2, 3, 4, 5, 6




L
WMO-No. 9,

Observing Stations
TEMP SHIP

Parts A and B


C and D
00, 06, 12, 18


FM 36:
Sections 1, 2, 3, 4, 5, 6
Notification:

Discrepancies and missing data should be made known to the appropriate centre or station
• Identification of deficient element (whole report, specific group, specific parameter, etc.)




PILOT MOBIL

Parts A and B


C and D

FM 34:
Sections 1, 2, 3, 4




T

I

M

E

TEMP MOBIL

Parts A and B


C and D

FM 38:
Sections 1, 2, 3, 4, 5, 6
Note:  It is recognized that notifi​cation of not all errors or doubtful data can be done in real time by a processing centre. Thus when it becomes feasible binary
• Frequency of occurrence of 
 data deficiencies (according to
 station type and element)




SATEM

SATOB
Asynoptic
FM 86:
Mean temperatures
FM 88:

Cloud-motion winds
data representation should be used to exchange together with observations:

• Instruments 

• Information on data correction
   applied





Aircraft meteorological observations
Asynoptic
• Time and position
• Wind
• Temperature
• Flight level


• Information on quality control





BUOY
Asynoptic
FM 18:
Sections 1, 2




(1)
Station list

(2)
Types of report

(3)
Times of observations*

(4)
Parameters to be 
quality-controlled

(5)
Procedures for quality control

(6)
Records to be maintained

(7)
Minimum frequency for performing quality control

(8)



CLIMAT**
Monthly


FM 71:
Section 1






CLIMAT SHIP**
Monthly


FM 72:
Section 1






CLIMAT TEMP**


Monthly


FM 75






CLIMAT TEMP

SHIP**
Monthly


FM 76






BUFR


As defined within the message


FM 94:
Section 4






N

O

N
WMCs,

RSMCs and

NMCs:

Global exchange list of

RBSNs in 
Volume A,
Same as for real time plus:
Same as for real time plus:


Same as for real time plus:
Checking

Same as for real time and in addition:

•  Review of recorded data in 
    comparison with observations 
    taken before and after 
Summarize records 

developed in real time to include:
Same as for real-time with all data deficiencies found in real time combined with additional ones found in non-real time
With sufficient frequency to establish representative records

R

E

A

L
WMO-No. 9,

Observing Stations
ROCOB


Asynoptic
FM 39:
Sections 1, 2
•  Inter-comparison of parameters 
  and calculations

•  Check of supplementary data

•  Check of extreme values










Remedial Action

Correct errors and flag data as appropriate





T

I

M

E




Notification

Refer discrepancies to observing stations or WWW centre as follows:

•  Once per month from NMCs

•  Once every three months from 
    RSMCs








•  Once every six months from 
  WMCs and lead centres





Quality of observational data

20.
Centres with global, hemispheric or near-hemispheric models should monitor the quality of one or more of the main types of observations using techniques such as those listed in Table E. Statistics should be compiled separately for each land station by station index number, for each ship or aircraft by call sign, for each buoy by identifier, and for each satellite by identifier, and for various geographic areas and levels in the atmosphere.

21.
The centres should analyse the results and produce in an agreed format lists of observations believed to be consistently of low quality, together with information on which element of the observation (pressure, temperature, etc.) is thought to be of low quality and the evidence for considering it as such. These lists should be based on data received over one month and should be exchanged monthly between participating centres.

22.
For each type of observation a lead centre shall be nominated from time to time by the president of CBS. The lead centre should liaise with the participating centres to coordinate all the monitoring results of that observation type and to define common methods and criteria to be used for compiling the monthly statistics. The lead centre should draw the attention of appropriate focal points where they have been identified and of the WMO Secretariat to obvious problems as they are detected. It should also produce every six months a consolidated list of observations of the relevant observation type believed to be of consistently low quality. Information on problems with observing systems, as well as individual observations, should also be included. When compiling the consolidated lists of suspect stations the lead centres should be rigorous so as to identify only those stations where they are confident that the observations are of consistently low quality. They should state which elements of the observation are considered of low quality and provide as much information as possible identifying the problem. The list should be passed on to the participating centres and to the WMO Secretariat. Where focal points have not been identified the Secretariat should notify Members of agencies responsible for the observations which appear to be of low quality, and request them to make an investigation with a view to identifying and correcting any possible cause of error. Members should be asked to reply within a fixed period of time, reporting on any remedial action and stating if any assistance is required. Monitoring results including follow-up action should be made available to CBS, the Executive Council and Congress. In the case of enquiries made by WMO, feedback to the lead centres is requested.

Statistical verification of numerical Weather prediction

23.
The accuracy of forecasts of numerical weather prediction models should be monitored by objective verification procedures.

(a)
Centres operating global, hemispheric or near-hemispheric models and regional models covering appropriate areas should compile verification statistics using the standard procedures described in Table F. The results, together with any relevant information such as improvements that have been made to their NWP systems, should be exchanged monthly between participating centres. Such information may enable centres to identify deficiencies or problems and make improvements in their NWP systems;

(b)
Centres receiving GDPS products over the GTS may wish to verify appropriate areas using the standardized measures listed in Table F and send the results to the producing centres.

Table E

Techniques for monitoring the quality of observations

1.
Compilation of statistics on the difference between observed values and the analysis and first-guess field;

2.
Compilation of statistics on observations which fail the routine quality-control checks;

3.
Examination of time series of observations from a particular station (particularly useful in data-sparse areas);

4.
Compilation of statistics on the differences between reported values of geopotential height and geopotential height recalculated from significant level data for radiosonde stations, using common formulae for all stations;

5.
For surface stations which report both mean sea-level pressure and station-level pressure, compilation of statistics on differences between reported mean sea-level pressure and mean sea-level pressure recomputed from reported station-level pressure and temperature and published values of station elevation;

6.
Compilation of co-location statistics.

attachment ii.8

procedures and formats for the exchange of monitoring results

1.
General remarks

1.1
Centres participating in the exchange of monitoring results will implement standard procedures and use agreed formats for communicating the information both to other centres and to the data providers. The following list is incomplete and requires further development in the light of practical experience. Guidance will be given through the initiative of the lead centres in their corresponding fields of responsibility.

1.2
Recognizing the fact that the monthly lists of suspect stations could be misinterpreted if the methods of compilation are not completely understood, they should be circulated only to those centres participating in the monitoring programme. In addition, they should contain a clear explanation of the criteria used and the limitations o the system.

1.3
Lead centres who are informed of remedial actions being taken should provide this information to all participating centres. The WMO Secretariat shall forward, every six months, the information it receives to the relevant lead centres. All lead centres shall produce for the WMO Secretariat a yearly summary of information made available to them and/or of those actions taken within their area of responsibility.

2.
Upper-air observations

2.1
Monthly exchange for upper-air observations should include lists of stations/ships with the following information.

2.1.1
List 1: GEOPOTENTIAL HEIGHT

Month/year

Monitoring centre

Standard of comparison (first-guess/background field)

Selection criteria:
FOR 0000 AND 1200 UTC SEPARATELY, AT LEAST THREE LEVELS WITH 10 OBSERVATIONS DURING THE MONTH AND 80 M WEIGHTED RMS DEPARTURE FROM THE FIELD USED FOR COMPARISON BETWEEN 1000 hPa AND 30 hPa.

The gross error limits to be used for observed minus reference field are as follows:

Level
Geop

1000 hPa
100 m

   925 hPa
100 m

   850 hPa
100 m

   700 hPa
100 m

   500 hPa
150 m

   400 hPa
175 m

   300 hPa
200 m

   250 hPa
225 m

   200 hPa
250 m

   150 hPa
275 m

   100 hPa
300 m

     70 hPa
375 m

     50 hPa
400 m

Weights to be used at each level are as follows:

Level
Weight

1000 hPa
3.70

   925 hPa
3.55

   850 hPa
3.40

   700 hPa
2.90

   500 hPa
2.20

   400 hPa
1.90

   300 hPa
1.60

   250 hPa
1.50

   200 hPa
1.37

   150 hPa
1.19

   100 hPa
1.00

     70 hPa
0.87

     50 hPa
0.80

Data to be listed for each station/ship should include:

WMO identifier

Observation time

Latitude/longitude (for land stations)

Pressure of the level with largest weighted RMS departure

Number of observations received (including gross errors)

Number of gross errors

Percentage of observations rejected by the data assimilation

Mean departure from reference field

RMS departure from reference field (unweighted)

Gross errors should be excluded from the calculation of the mean and RMS departures. They should not be taken into account in the percentage of rejected data (neither the numerator nor denominator).

2.1.2
List 2: WIND

Month/year

Monitoring centre

Standard of comparison (first-guess/background field)

Selection criteria:
FOR 0000 AND 1200 UTC SEPARATELY, AT LEAST ONE LEVEL WITH 10 OBSERVATIONS DURING THE MONTH AND 12 m s-1 RMS VECTOR DEPARTURE FROM THE FIELD USED FOR COMPARISON, BETWEEN 1000 hPa AND 100 hPa.

The gross error limits to be used are as follows:

Level
Wind

1000 hPa
35 m s-1

   925 hPa
35 m s-1

   850 hPa
35 m s-1

   700 hPa
40 m s-1

   500 hPa
45 m s-1

   400 hPa
50 m s-1

   300 hPa
60 m s-1

   250 hPa
60 m s-1

   200 hPa
50 m s-1

   150 hPa
50 m s-1

   100 hPa
45 m s-1

Data to be listed for each selected station/ship should include:

WMO identifier

Observation time

Latitude/longitude (for land stations)

Pressure of the level with largest RMS departure

Number of observations received (including gross errors)

Number of gross errors

Percentage of observations rejected by the data assimilation

Mean departure from reference field for u-component

Mean departure from reference field for v-component

RMS vector departure from reference field

Gross errors should be handled in the same way as for List 1.

2.1.3
List 3: WIND DIRECTION

Month/year

Monitoring centre

Standard of comparison (first-guess/background field)

Selection criteria:
FOR 0000 AND 1200 UTC SEPARATELY, AT LEAST FIVE OBSERVATIONS AT EACH STANDARD LEVEL FROM 500 hPa TO 150 hPa, FOR THE AVERAGE OVER THAT LAYER, MEAN DEPARTURE FROM REFERENCE FIELD AT LEAST +/- 10 DEGRESS, STANDARD DEVIATION LESS THAN 30 DEGREES, MAXIMUM VERTICAL SPREAD LESS THAN 10 DEGREES.

Same limits for gross errors as above. Data for which the wind speed is less than 5 m s-1, either observed or calculated, should also be excluded from the statistics.

Data to be listed for each selected station/ship should include:

WMO identifier

Observation time

Latitude/longitude (for land stations)

Minimum number of observations at each level from 500 hPa to 150 hPa (excluding gross errors and data with low wind speed)

Mean departure from reference field for wind direction, averaged over the layer

Maximum spread of the mean departure at each level around the average

Standard deviation of the departure from reference field, aveaged over the layer

(To be completed with information from other lead centres)

NOTES:

(1)
The responsiblity for updating this attachment rests with the lead centres.

(2)
Urgent changes to this attachment recommended by the lead centres shall be approved, on behalf of the Commission for Basic Systems, by the president of the Commission.

3.
Surface observations

3.1
The criteria for the production of monthly list of suspect stations are as follows:

3.1.1
List 1: MSL PRESSURE

Element: MSL pressure, surface synoptic observations at 0000, 0600, 1200 or 1800 UTC compared to the first guess field of a data assimilation model (usually a six-hour forecast).

Number of observations: at least five for at least one observation time, without distinguishing between observation times.

One or more of the following:

Absolute value of the mean bias ≥ 3 hPa

Standard deviation ≥ 5 hPa

Percentage gross error ≥ 20% (gross error limit: 15 hPa).

3.1.2
List 2: GEOPOTENTIAL HEIGHT

Element: Geopotential height, from surface synoptic observations or derived from station-level pressure, temperature and published station elevations at 0000, 0600, 1200 or 1800 UTC compared to the first-guess field of a data assimilation model (usually a six-hour forecast).

Number of observations: at least five for at least one observation time, without distinguishing between observation times.

One or more of the following:

Absolute value of the mean bias 25 m

Standard deviation 35 m

Percentage gross error 20 per cent (gross error limit: 100 m).

3.1.3
PRECIPITATION

General guidance reflecting Global Precipitation Climatology Centre (GPCC) procedures for precipitation quality monitoring is given in section 6.3.3.1 of the Guide on the Global Data-processing System.

NOTES:

(1)
All monitoring centres are asked to conform to the above specified criteria. These monthly lists should be prepared for at least the regional association of the lead centres and, if possible, for other regional associations. Consolidated lists of suspect stations should be produced every six months by the lead centres (January–June and July–December) and forwarded to the WMO Secretariat for further action.

(2)
The stations on these consolidated lists should be those appearing on all six-monthly lists of the lead centres. Other stations could be added to the consolidated list if the lead centres judges that there is sufficient evidence for their inclusion. Each centre should send its proposed consolidated list to all participating monitoring centres for comment. The final list would then be forwarded to the WMO Secretariat.

______________________________

