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1. OPENING OF THE MEETING (agenda item 1)

1.1
At the kind invitation of the European Centre for Medium-Range Weather Forecasts (ECMWF), the Expert Meeting on GDPS Solutions for data quality monitoring was held at its headquarters, in Reading, United Kingdom, from 24 to 28 June 2002. The Chairman of the meeting, Dr Bradley Ballish (NCEP) opened the meeting at 10.00 on Monday, 24 June 2002. Dr David Burridge, the Director of the Centre welcomed the participants and expressed the Centre's pleasure for the opportunity to host the meeting. Dr Burridge noted that data monitoring and quality control and data correction is a key component of the ECMWF Data Assimilation procedures. He noted that data availability and their quality and related issues are taken very seriously by the Centre as these play an important role in improving forecast accuracy. He recalled that the Centre as a lead centre for monitoring upper air data has fully implemented quality monitoring activities producing relevant monthly and quarterly reports, a sub-set of which is posted and available through the ECMWF web pages.

1.2
On behalf of Prof. G.O.P Obasi, the Secretary General of WMO, Morrison Mlaki, Chief, Data Processing System Division World Weather Watch Basic Systems Department welcomed the participants and thanked Dr Burridge, the Director of the Centre and his staff for hosting the meeting. Mr Mlaki noted that the quality of data plays a fundamental role in establishing the initial analysis state of the atmospheric environment so crucial in generation of more accurate numerical weather prediction products and more realistic general circulation climate model projections. He invited the meeting to focus its attention on developing standard recommended procedures for quality control monitoring and exchange of results of satellite, aircraft and marine data.  He noted that the meeting presented an opportunity to update procedures in the light of experience of the centres participating in quality monitoring activities for quality control, and exchange results currently being used in particular for upper air and surface data. 

1.3
Mr Mlaki invited the meeting to consider other quality-related issues that they may consider relevant and make appropriate recommendations. Mr Mlaki paid tribute to Dr Ballish for accepting the leadership role of chairing the meeting and thanked all participants and those who contributed,  through colleagues,  to the documentation and  work of the meeting and wished the meeting every success.

1.4
Dr Bradley Ballish in an overview statement to the meeting addressed several data quality monitoring issues.  He invited the meeting to share ideas and techniques for better data QC, monitoring, problem correction and model use of the data as well as to encourage management to make data QC and monitoring a greater priority. He noted that there are new types of data that were not in our original monitoring plans as well as new techniques for monitoring that are used by a few centres or not shared at all. Dr Ballish noted that although having lead centres was good, other centres may develop new monitoring codes not used or reported by the lead centre even though it is in their area of specialization. He encouraged participants to show or discuss any special projects that are not part of the standard reports to see if the meeting would agree  that the new project report should become a standard. He noted that for some types of data problems, it was not good enough to wait for monthly reports to show problems. This timeliness problem could be helped in part by the monthly reports being put on web sites in a timely manner, which would be much faster than mail and/or possibly a better solution would be for lead centres to post or send out reports in a more timely way. Another solution would be for each centre to have automated codes to deduce new data problems that are significant that may require some platforms to be put on a reject list in a short time period. 

1.5
Dr Ballish noted that in some cases all data from a certain platform could be ruled as gross, resulting in no monthly average. He therefore advocated resorting to using a more complicated filter that allows large differences to the guess to be used in the monthly statistics, provided that the large differences are not too atypical for the platform. He emphasized that it is not adequate to simply put problem sites on a reject list, but instead the problem needs fixing. Dr Ballish regretted that there does not seem to be enough work on data QC impact tests, at least there was not enough sharing of results. He demonstrated studies that show Vertically Averaged Doppler (VAD) radar wind data being affected by bird migration, with a net averaged affect on the NCEP global analysis. He also presented monthly averaged values of the analysis minus guess at ACARS data locations, demonstrating that ACARS units with temperature or speed bias could cause a systematic impact on the analysis. Dr Ballish emphasized the need to share methodology, tools and results for data quality monitoring, noting that there were probably many specialized or new QC codes or principles that could be of benefit if we could share them with each other and use our integrated intelligence to make them better.

2
ORGANIZATION OF THE MEETING (Agenda item 2)

2.1
Approval of the agenda 

The meeting adopted the agenda given in Appendix I. There were 13 participants at the meeting as indicated in the list of participants given in Appendix II.

2.2
Working arrangements for the meeting

The meeting agreed on its working hours, mechanism and work schedule. 

3. PROCEDURES FOR QUALITY CONTROL AND EXCHANGE OF RESULTS

3.1
Procedures for quality monitoring of surface marine data and exchange of results

a)
Monthly monitoring 
3.1.1
The lead centre for quality monitoring of surface marine data (Met Office, UK) informed the meeting that statistics are collected on all ship call signs and buoy identifiers, from which a list of 'suspect' platforms is produced. Currently the lead centre report includes mean sea level pressure (MSLP), wind speed, wind direction and sea surface temperature (SST) and in the future they may include air temperature and relative humidity (which are required for the VOS-Clim project). 

3.1.2
The meeting was informed that since April 2001 monthly 'suspect' lists have been sent to WMO, who distribute them to countries with ships on the suspect lists.  Concern was expressed on the need for timely and increased feedback from data producers to WMO and their dissemination to the quality monitoring centres.

3.1.3
Monthly Monitoring Reports are exchanged with other GDPS centres (e.g. Meteo-France, NCEP, JMA, CMC, ECMWF). 

3.1.4
The evaluation of data quality is based on comparison with global 6-hour forecast (background) fields; although, for non-main hour data, time-interpolation is carried out between forecast fields valid at T+3, T+6 and T+9, in order to obtain model values valid at the time of the observation. 

3.1.5
In the absence of recommended procedures there were some differences between different centres’ monitoring criteria:

· ECMWF and Meteo-France have stricter suspect criteria for buoy wind directions: 20/60 degrees for bias/std dev, compared to the standard 30/80 degrees. 

· NCEP has different criteria for gross errors in wind:  Magnitude of (o-b) wind speed > 15 m/s and magnitude of (o-b) wind direction > 140 degrees, compared to the standard (o-b) vector wind difference magnitude > 25 m/s. 

· The Met Office (UK) has stricter suspect criteria for SST than NCEP: 3/5 C for bias/std dev, compared to 4/6 C at NCEP. 

3.1.6
The meeting agreed to recommend that all centres use the same ‘suspect’ criteria for exchange of monthly monitoring results:

i)
For each identifier and each variable there should be at least 20 reports during the month.

ii).
Then either:

a) The number of gross errors should exceed 25% of the number of observation reports (where the observation-background (o-b) limits for individual gross errors are shown in column 4 of the following table), 

Or 

b)
One of the limits shown in columns 2 and 3 in the table below should be exceeded for either


the absolute mean value of o-b (bias) over the month, or 


the standard deviation of o-b over the month.

1

Variable
2

Mean o-b

(bias) limit 
3

Std. Dev. o-b

 limit
4

Gross error

limit






Pressure   (hPa)
4.0
6.0
15.0

Wind speed   (m/s)
5.0
  -
25.0 m/s (vector wind)

Wind direction   (deg)
30.0
80.0
25.0 m/s (vector wind)

*Air Temperature  (deg C)
4.0
6.0
15.0

*Relative humidity   ( % )
30.0
50.0
80.0

Sea surface temp.  (deg C)
3.0
5.0
10.0

--------

    *  Initial criteria to be updated in consultation with participating quality monitoring centres in the light of experience.

b)
6-monthly monitoring

3.1.7
The Met Office's (UK) 6-monthly Marine Monitoring Report identifies consistently low quality platforms and includes supporting time-series plots of each suspect platform.  At least 40 reports are required during the 6 months.

· Slightly stricter criteria are used for 'suspect' data, due to the larger sample used (o-b bias in pressure > 3.5 hPa, standard deviation in o-b pressure > 5 hPa, and standard deviation in o-b wind direction > 60 degrees). 

· The report is sent to WMO and other national met services. 

· WMO send the report on to focal points in relevant countries. 

3.1.8
Regarding Attachment II.8 (1.3) to the Manual on the GDPS: the meeting emphasized the need to receive from data producers and disseminate feedback on problems that may have been resolved/corrected.  For this purpose it was suggested that producers provide feedback within a month in response to problems identified in monthly reports and within 3 months in response to six monthly reports.

3.1.9
It was noted that about 40% of suspect ships improve within the following 6 months although it is not known what proportion of the 40% is due to the monitoring procedure.

3.1.10
The recommended procedures and formats for exchange of monitoring results for surface marine data are given as a new section 4 of attachment II.8 in the annex to this paragraph.

3.2
Procedures for quality monitoring of aircraft data and exchange of results

3.2.1
The meeting noted the AMDAR Panel requirement of a need for the larger monitoring centres to provide monthly statistical reports of all operational aircraft globally.  These reports are used to provide long term trends on individual aircraft performance and to intercompare various national and regional AMDAR programs.  They also help when program managers are addressing particular data quality problems that could be attributed to instances of poorer model performance in the more remote and data sparse areas of the world.  In these cases, the reports in effect represent global monitoring standards although most centres used different sets of performance criteria for lack of recommended procedures. 

3.2.2
The meeting emphasized that it was very important that information be exchanged routinely between focal points on the causes behind the production of bad data and between monitoring centres on the methods used to identify bad data and bad data events.  The purpose behind sharing this information is to improve the effectiveness of the system by ensuring others are informed to help reduce delays in identifying, and preventing the distributionand use of poor quality data should the same problems arise elsewhere in the future. To facilitate exchange of information a recommendation for centres to post the monitoring results on their web sites is given in paragraphs 4.2 and 4.3.

Aircraft Criteria

3.2.3
Based on operational experience and monitoring of aircraft observations, it is useful for monitoring centres to produce a list of aircraft identifiers  for automated aircraft and airlines for AIREPs, with suspect observations of temperature or wind.  It may be necessary in the future to extend the number of monitored elements to include humidity, turbulence and possibly icing.  In order that monitoring centres can share comparable results, it is necessary for a standard set of rejection criteria.  Information would be distributed through hard copy reports with more detailed information provided on a suitable web site.

3.2.4
The recommended procedures and formats for exchange of monitoring results for aircraft data are given as a new section 5 of attachment II.8 in the annex to this paragraph 3.1.10

3.3
Procedures for quality monitoring of satellite data and exchange of results

3.3.1
The meeting noted that with new generation of more satellites, there would be more meteorological parameters to be assimilated. This will lead to greater difficulty for any one centre to process all the necessary information. However, NWP centres assimilating satellite data would certainly have in place their own monitoring tool to check the quality of the data before and after assimilation. Lots of such information is already shared on the web and in hard copy for example at:

http://poes.nesdis.noaa.gov/
http://wwwt.emc.ncep.noaa.gov/gmb/gdas
http://www.metoffice.com/research/interproj/nwpsaf
These also contain links to satellite monitoring information elsewhere.

3.3.2  The meeting noted, however, that some harmonization of monitoring procedures for satellite data could help identify model-dependent signatures.

3.3.3The meeting therefore developed procedures and formats for exchange of results of a limited number of data to be produced by the lead centre or exchanged between WMO NWP centres and data producer focal points for comparison and as an alert system to flag occasions when satellite data have gross errors. The meeting noted that a North America-Europe data Exchange meeting (2002) would discuss such an alert system.

3.3.4
The meeting noted the following points: 

· Some satellite data, notably SATOBs (geostationary satellite winds) and SATEMS, have been well represented in monthly monitoring reports over recent years.

· New satellite data products from new satellite instruments have become available in the past few years, and this has resulted in, for example, SATEMS becoming redundant in some centres (being replaced by ATOVS data), and satellite winds in SATOB format being joined by satellite winds in BUFR code.  (BUFR code is able to accommodate more information with each report, and the satellite wind producers are moving more and more to this code format.)

· More new satellite instruments and therefore new meteorological parameters will become available in the future. This will result in NWP centres being out of step with respect to the satellite data that they are assimilating operationally.

· With the above points in mind, this WG has recommended monitoring criteria for those data that are already well established: geostationary satellite winds, SATEMS, ATOVS radiances, and sea-surface winds. There are currently no GDPS criteria set for these parameters.  This WG has mostly set criteria based on those already used.

· It must also be noted that not all forms of satellite data are readily available on the GTS, for example, those data from military satellites.  This sets another constraint on the display of satellite data for some centres.

3.3.5
Recommendations

· That the lead centre for satellite data monitoring produce information on as many of the forms of satellite data available as possible.

· That participating centres be encouraged to do the same, but allowing constraints for assimilated data.

· That all centres, as a minimum, produce reports on geostationary satellite winds, SATEMS or ATOVS data, and sea-surface winds, if they are assimilating these data.

· That all centres make clear in the accompanying information exactly which satellite data, parameters and channels they are displaying and/or assimilating, and what thinning procedures, if any, are taking place.  This information could be provided via an Internet link.

· When possible, quality control procedures on the data represented in the monitoring reports should follow those provided by the satellite data producers (for example, Quality Indicator limits for EUMETSAT BUFR-coded satellite winds). QC procedures internal to an NWP centre, such as thinning, bias correction or threshold limits, should not be represented in the data monitored in the reports if at all possible.  If this cannot be done, it should be made very clear in the report.

· Centres should document their selection of data  (e.g. cloud detection).

· That all centres be encouraged to provide reports for new satellite data when assimilation is achieved. It is requested that wind and temperature or thickness information follow the guidelines issued for established data providing those parameters. A centre providing first reports for a new satellite data type is given the leeway to set initial criteria.

3.3.6
The recommended procedures and formats for exchange of monitoring results for satellite data are given as a new section 6 of attachment II.8 in the annex to this paragraph 3.1.10

4
UPDATE OF PROCEDURES FOR QUALITY CONTROL AND EXCHANGE OF RESULTS

4.1
The meeting considered that the current section 1.2 of the Attachment II.8 restricting wide dissemination of suspect lists to users was counterproductive and recommended its deletion. The meeting also recommended that all participating centres provide their monitoring reports to participating centres and post them on their web sites. Real-time information about daily availability and biases should be included.

4.2
The meeting recommended that WMO Secretariat establish a data quality monitoring Index Page on the WMO Web site with links to lead centres and other participating data quality monitoring centres monitoring reports web sites. The participating centres are requested to provide the relevant URL addresses and their subsequent updates to the WMO Secretariat.

4.3 The recommended updates to current quality monitoring procedures and formats for exchange of monitoring results for surface and upper air data are given in sections 1 to 3 of attachment II.8 in the annex to this paragraph.

4.4
The method used for computing the wind direction bias should be included in the reports (clockwise or anti-clockwise)

Surface pressure

4.5
The MSLP (mean sea level pressure) and the station level pressure should be monitored on a monthly basis. The latter could be monitored as an option. The criteria for station level pressure monitoring, being the same as for MSLP 

Upper air

4.6
Besides the geopotential height, temperature monitoring should be included at standard levels. As a first guess the gross error thresholds to be considered could be:

15 degrees for p>700 hPa

10 degrees for 700>=p>50 hPa

15 degrees for p <= 50 hPa

4.7
The WMO selection criteria for geopotential height is as follows:

At least 3 levels with 10 observations and 80 m weighted RMS departures from background. Since all Centres are using 100 m weighted RMS departures the Attachment II.8 should be changed accordingly. A similar case happens with the wind criteria, which is 12 m/s (25 knots) whereas all Centres use 15 m/s

4.8
The Profilers should be monitored (suspect platforms) using the same criteria as for the Radiosondes.

4.9
The meeting recognized the need for exchange of data monitoring statistics for radiosonde humidity but agreed that it was premature to specify formal procedures (lists of suspect stations and gross errors).  Informal exchange of monitoring results is therefore recommended as an initial step.

5. CLOSURE OF THE MEETING

5.1
The meeting was closed on Friday 28 June 2002.

________________

Annex to paragraph 3.1.10

MANUAL ON THE GLOBAL DATA‑PROCESSING SYSTEM

ATTACHMENT II.8

PROCEDURES AND FORMATS FOR 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
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 100 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: TEMPERATURE 

Besides the geopotential height, temperature monitoring should be included at standard levels. As an initial criteria the gross error thresholds to be considered could be:

15 degrees for p>700 hPa

10 degrees for 700>=p>50 hPa

15 degrees for p <= 50 hPa

2.1.3
List 3: 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 15 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.

2.1.4
List 4: WIND DIRECTION

The method used for computing the wind direction bias should be included in the reports (clockwise or anticlockwise)

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, averaged over the layer

(To be completed with information from other lead centres)

NOTES:

(1)
The responsibility 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.

2.1.5 The Profilers should be monitored (suspect platforms) using the same criteria as for the radiosondes.

3.
Land 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 >  4 hPa

Standard deviation >  6 hPa

Percentage gross error > 25% (gross error limit: 15 hPa).

3.1.2
List 2: STATION LEVEL PRESSURE

The criteria for station level pressure monitoring, is the same as for MSLP above.

3.1.3
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 30 m

Standard deviation 40 m

Percentage gross error  25 per cent (gross error limit: 100 m).

3.1.4
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.

4. SURFACE MARINE OBSERVATIONS 
4.1  Monthly exchange for surface marine observations should include lists of ‘suspect’ ships/buoys/platforms with the 
following additional information:

                      Month/year

          Monitoring centre

Standard of comparison: first‑guess/background field of a global data assimilation model – 

often a 6‑hour forecast, but the background values may be valid at the observation time for non-main hour data using 4-D VAR or time-interpolation of T+3, T+6, T+9 forecasts, say; for SST the first‑guess/background field may be from a previous analysis.


All surface marine data may be included, not just observations at the main hours of 00, 06, 12 and 18 UTC.

4.2 The elements to be monitored should include:



mean sea level pressure



wind speed



wind direction


and, where possible:



air temperature



relative humidity



sea surface temperature

4.3  Data to be listed for each ship/buoy/platform and each element should include:

 WMO identifier

Observation times (if not all times)

Latitude/longitude (for buoys and platforms)

Number of observations received (including gross errors)

Number of gross errors

Percentage of observations rejected by the data assimilation quality control

Mean departure from reference field (bias)

RMS departure from reference field 


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).

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


4.4.1
List 1: Mean Sea Level Pressure

Number of observations: at least 20.

One or more of the following:



Absolute value of the mean bias > 4 hPa 


  
Standard deviation > 6 hPa 



Percentage gross error > 25%   (gross error limit: 15 hPa).

4.4.2    List 2: Wind Speed

Number of observations: at least 20.

One or more of the following:



Absolute value of the mean bias > 5 ms-1 



Percentage gross error > 25%   (25 ms-1  vector wind).

4.4.3     List 3: Wind Direction

Data for which the wind speed is less than 5 ms-1, either observed or calculated, should be excluded from the statistics.

Number of observations: at least 20.

One or more of the following:



Absolute value of the mean bias > 30o 


  
Standard deviation > 80o


Percentage gross error > 25%   (gross error limit: 25 ms-1 vector wind)

4.4.4    List 4: Air Temperature

Number of observations: at least 20.

One or more of the following:



Absolute value of the mean bias > 4oC


  
Standard deviation > 6oC



Percentage gross error > 25%   (gross error limit: 15oC).

4.4.5     List 5: Relative humidity

Number of observations: at least 20.

One or more of the following:



Absolute value of the mean bias > 30% 


  
Standard deviation > 40%



Percentage gross error > 25%   (gross error limit: 80%).

4.4.6     List 6: Sea Surface Temperature

Number of observations: at least 20.

One or more of the following:



Absolute value of the mean bias > 3o C



Standard deviation > 5oC



Percentage gross error > 25%   (gross error limit: 10oC).

5. AIRCRAFT DATA

5.1  The criteria for the production of the monthly list of suspect Aircraft temperatures and winds observations are as follows:

5.1.1 Automated aircraft observations, both AMDAR and ACARS, will separately be listed as suspect for temperatures and winds in three pressure categories if the data statistics exceed criteria defined in Table below.  The three pressure categories are: Low surface to 701 hPa; Mid 700 to 301 hPa; and High 300 hPa and above.  To be considered suspect, the number of observations must meet minimal counts and the data statistics versus the guess must exceed at least one criterion or the gross rejection rate must exceed 2%.  Thus if the magnitude of the temperature or speed bias exceed the criterion or the RMS differences to the guess exceed the limit for the pressure category, the aircraft is listed as suspect for that pressure category.  Observations differing from the guess by amounts larger than gross check limits will be considered gross and not used in computing bias and RMS differences.  If the number of gross observations (NG) for a pressure category exceeds 2% of the total number of checked observations, then the aircraft will be listed as suspect.  After data thinning for assimilation, the remaining number of observations is NT. The number of rejected observations excluding thinning (NR) is an optional statistic for information, and for which operational practice should be documented 

List: Temperature and wind 

Month/year

Monitoring centre

Standard of comparison (first guess/background field)


 Each aircraft that is suspect will be listed as follows in one line:




aircraft ID




pressure category




total number of available observations (NA)




NG

NT

NR




bias 

RMS difference to the guess

for wind reports, the number of exactly calm winds (NC).

5.1.2
Suspect automated aircraft  temperatures and winds observations Criteria 

Variable
Low 
Mid
High

Gross Temperature (K)
15.0
10.0
10.0

Temperature Bias (K)
3.0
2.0
2.0

Temperature RMS (K)
4.0
3.0
3.0

Minimum Count
20
50
50






Gross Wind (m/s)
30.0
30.0
40.0

Wind Speed Bias (m/s)
3.0
2.5
2.5

Wind RMS (m/s)
10.0
8.0
10.0

Minimum Count
20
50
50






5.1.3 AIREP 

Monthly exchange for AIREP observations should include lists of airlines with the following information:

Month/year

Monitoring centre

Standard of comparison (first guess/background field)

Selection criteria


Number of observations>=20

Levels monitored


300 hPa and above

Elements monitored


Wind and temperature

Data to be listed for each airline


Airline ID


Number of observations


Number of rejected observations


Number of gross errors


Number of calm winds (<5 m/s)


RMS excluding gross errors


Bias excluding gross errors (wind speed and temperature)


Gross error limits are:



Wind 40 m/s



Temperature 10 degrees

6. SATELLITE DATA

6.1
Satellite data monitoring criteria are as specified in the following table


 

Geostationary satellite wind 

(SATOB or BUFR code, as assimilated, centres must clarify this and channels shown) 
Recommended criteria

Monitoring satellites
Current operational satellites

Monitoring layers

Upper (101-400hPa)

middle (401-700hPa)

lower (701-1000hPa)

Minimum Observation Count

20 (in 10 deg box), 10 (in 5 deg box)

Gross Error Limit (m/s)

60

Availability Map 

(averaged observation number in 24h)

10degX10deg OR 5degX5deg for all levels

Map: wind observed value
10degX10deg OR 5degX5deg for each layer

Map: O-FG wind vector difference (bias)
10degX10deg OR 5degX5deg for each layer

Map: O-FG wind speed difference (bias)
10degX10deg OR 5degX5deg for each layer

Map: O-FG RMS of wind vector difference
10degX10deg OR 5degX5deg for each layer

Table: 

Statistics as defined in Proc. 3rd International Winds Workshop (1996), Menzel, p. 17. EUMETSAT, Darmstadt, EUMP18, with reference to the first guess
The following statistics

for All levels, High, Medium and low in All regions, N and S extra-tropics and tropics for satellite in use and selected channels:

MVD      = Mean Vector Difference

RMSVD = Vector Difference RMS

BIAS      = Speed Bias

SPD       = FG/BackgroundWind Speed

NCMV  = No. of disseminated SATOB    Winds






Orbital satellite

SATEM

Recommended criteria

Monitoring satellites
Current operational satellites

Monitoring parameters
Thickness layers

(850-1000,100-300,30-50)

Gross Error Limit (m)
150 (1000-850), 400 (300-100), 500 (50-30)

Availability Map 

(averaged observation number in 24h)

5degx5deg OR 10degX10deg for each layer

Map: O-FG thickness difference (bias)
5degx5deg OR 10degX10deg for each layer

Map: O-FG RMS of thickness difference
5degx5deg OR 10degX10deg for each layer




Orbital satellite

Atmospheric soundings
Recommended criteria

Monitoring satellites
Current operational satellites

Monitoring parameters
Uncorrected brightness temperatures primarily, plus corrected

Monitoring channels

The lead centre will recommend a selection of channels to be monitored

Availability Map 

(averaged observation number in 24h)
5degx5deg OR 10degX10deg for each satellite

Map: O-FG difference (bias)
5degx5deg OR 10degX10deg for each satellite

Map: O-FG SD of difference
5degx5deg OR 10degX10deg for each satellite





Recommended criteria

Sea-surface wind 

(e.g. Scatterometers, SSM/I)
Follow guidelines as above for satellite winds where possible, but applied to surface only







Recommended criteria

Any other satellite product
The pioneering centre can set the initial standard, based on the above guidelines for similar parameters, or a new standard for a new product. Report back to the lead centre for information.
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