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Summary and purpose of document


This document provides a summary of monthly reports submitted to JMA by ECMWF, UKMO, Météo-France and CMC.


Action proposed

The meeting is invited to take into account the recommendations outlined in this document and to make proposals.

Opinions and Proposals to the EM on GDPS Solutions for Data Quality Monitoring

1.
Introduction

JMA regularly receives the monthly reports issued ECMWF, UKMO, Meteo France and CMC. And irregularly receives the report from NCMRWF in India. I summarized the terms monitored in the monthly reports by the above centres except NCMRWF. Please have a look at the attached tables and pinpoint any errors.

a)
Basic idea
Basically the manual on the GDPS should be revised from the view of using observation data for numerical prediction.

b)
Criterion in the GDPS manual
As the selection criterion described in ATTATCHMENT II. 8 seems to be tight, all the centres adopt the loosen criteria from those in the manual.

2.
Necessity of monitoring temperature
Nothing is described about quality monitoring of temperature data in the GDPS manual. Recently most of numerical prediction centres are developing variational assimliation method and implemented to operational use, the assimilated element of vertical atmospheric structure is changed to temperature from geopotential height. Quality monitoring of temperature of radiosondes and aircrafts observations should be introduced and described in the manual. For the surface observations, since the quality of temperature forecasts of numerical models is still not sufficient to compare with observational data, it is still too early to write about monitoring temperature of surface observations in the manual.
n future the monitoring element of radiosonde should be changed to temperature from geopotential height. Temperature is an original observed element by radiosonde instruments and it is neither necessary to set criterion for each level nor to multiply a weight on departures.

3.
Land surface observations

Surface Level Pressure (SLP) should be introduced as an essential quality monitoring element. In 6-monthly quality monitoring reports, SLP is monitored, then it should be monitored in monthly reports as well. UKMO has already monitored SLP in their monthly report. The results of monitoring can be utilized in 6-monthly reports. As elevations registered in WMO are sometimes different from actual station elevations, it is useful to find such problematic stations by monitoring SLP. The criterion for SLP can be the same as those for Mean Sea Level Pressure.
In the GDPS manual, monitoring precipitation is described but no centre monitors the element. The method described in the manual is that precipitation should be compared with reported current and past weather observation to check the consistency, not with forecasted precipitation. For the non-real time statistical quality monitoring, there are still lots of problems to use forecasted precipitation as a reference of the data quality monitoring.

4.
Oceanic surface observations

There is no description about quality monitoring of oceanic observations. Mean Sea Level Pressure, wind direction and speed observation should be monitored. Temperature can be monitored but there are still some problems of quality of forecasted sea surface air temperature, especially around polar area because the temperature can be dominated by distribution of sea ice in models. So it is better not to describe about monitoring temperature observation over the ocean at the moment.

5.
Aircraft observations

There is no description about quality monitoring of aircraft observations. Quality monitoring of aircraft data should be performed for every aircraft. But an identifier reported in the AIREP transmitted via GTS seems to be flight number, not a aircraft body number. If it is true, it is no meaning to monitor by flight numbers. For the case the monitor should be performed for each air carrier. On the other hand, as an identifier in AMDAR seems to be aircraft body number, monitoring should be performed for each identifier. Anyway it needs to clarify what kind of identifier is reported in aircraft observations.

6.
Satellite observations

There is no description about quality monitoring of satellite observations. At present most of centres report numeric of statistics of every 5 or 10 degree on a world map, but it can be improved. For SATOB wind observation by geostationary satellites, at least monitoring should be taken for each satellite and by each channel VIS, IR and WV is better.  For vertical sounder data like ATOVS by orbital satellites, some centres monitor thickness data retrieved by NESDIS (or other satellite data producer) but it may be no longer needed. For radiation sounder data, making a standard monitoring method is quite difficult because calculation of a radiative transfer model is needed to monitor brightness temperature. It can be done by the centres which have already introduced variational assimilation method but not easy for the other centres. There is another problem which radiative transfer model should be used.
Basically for satellites data, various kinds of satellites will be launched in near future on schedule and various (sometimes unpredicted) new kinds of instruments and sensors will be available.  Specialized techniques for each are needed to handle and assimilate such satellite data. That’s why it is almost impossible to make a standard quality monitoring method for the data.

7.
Exchange monitoring reports
The exchange of monitoring reports, by electronic volume and method It is quite important to exchange monitoring reports by electronic volumes and methods. It is the best that WMO conducts and constructs environment of changing reports by electronic method. When a detailed electronic format is defined, then every centre should send a report by the format. The format is preferred to be simple as possible. If we can have a look on monitoring result in a table of a web page of WMO, it is quite convenient and useful to compare the result and derive feedback information from there to every centre.

8.
The next terms are not related with the GDPS manual directly

Directions of departures of wind direction are same?  In the reports of monitoring results of radiosonde observation, the sign of bias of wind directions are opposite by centres. Since the absolute values of the bias are almost the same, it is quite possible the directions of the departure are opposite depending on the centres. 

Here is an example; 
Station ID=62337 in Egypt, the biases of wind directions at 12UTC in December 2000 are;




: 00UTC 12UTC

ECMWF

: +20.2
+20.6
(positive)
Meteo France
: +19.9
+20.3
(positive)
CMC

: +19.0
+20.5
(positive)

UKMO

: -19.4
-19.2
(negative)
JMA

: -17.7
-17.7
(negative) (ref. Dec.2001)
The opposite signs of the wind direction bias are also found in other stations. May the difference be depend on the bias direction of clockwise/anticlockwise?

9.
Quality of Indian radiosonde
The low quality of Indian radiosonde observation is pointed out many times by every centres for long years.  Even in the NCMRWF reports, by the centre of the own country, lots of the stations of low quality are listed. We don’t know why the qualities are not improved. There may be stiff bureaucratic system?
List of Monthly Global Data Monitoring Statistics















Land Surface Observations

SYNOP
GDPS
JMA
UKMO
ECMWF
Meteo France
CMC

Mean Sea Level Pressure
O
O
X
X
O
O

  Minimum Observation Count
20
20
X
X
20
20

  Bias selection criteria (hPa)
3
4
X
X
4
4

  SD selection criteria (hPa)
5
6
X
X
6
6

  Percentage of Gross Error
20
25
X
X
25
25

  Gross Error Limit (hPa)
15
15
X
X
15
15

Surface Pressure
X
X
O
X
X
X

  Minimum Observation Count
X
X
20
X
X
X

  Bias selection criteria (hPa)
X
X
4
X
X
X

  SD selection criteria (hPa)
X
X
6
X
X
X

  Percentage of Gross Error data
X
X
25
X
X
X

  Gross Error Limit (hPa)
X
X
15
X
X
X

Geopotential height
O
O
X
X
X
O

  Minimum Observation Count
20
20
X
X
X
20

  Bias selection criteria (m)
25
30
X
X
X
30

  SD selection criteria (m)
30
40
X
X
X
40

  Percentage of Gross Error data
20
25
X
X
X
25

  Gross Error Limit (m)
100
100
X
X
X
100

Precipitation
O
X
X
X
X
X

Availability Map 

(averaged observation number in 24H)
X
X
10degX10deg

(SYNOP/SHIP)
5degX5deg

(SYNOP/SHIP

 pressure)
5degX5deg

(SYNOP/SHIP)
10degX10deg

(SYNOP/SHIP)









Marine Surface Observations
GDPS
JMA
UKMO
ECMWF
Meteo France
CMC

Data type
X
SHIP, BUOY
SHIP, BUOY
SHIP, BUOY
SHIP, BUOY
SHIP, BUOY

Mean Sea Level Pressure
X
O
O
O
O
O

  Minimum Observation Count
X
20
20
20
20
20

  Bias selection criteria (hPa)
X
4
4
4
4
4

  SD selection criteria (hPa)
X
6
6
6
6
6

  Percentage of Gross Error
X
25
25
25
25
25

  Gross Error Limit (hPa)
X
15
15
15
15
15

Wind Speed
X
O (Wind Speed)
O (Wind Speed)
O (Wind Speed)
O (Wind Speed)
O (Wind Speed)

  Minimum Observation Count
X
20
20
20
20
20

  Bias selection criteria (m/s)
X
5
5
5
5
5

  SD selection criteria (m/s)
X
X
X
X
X
X

  Percentage of Gross Error data
X
25
25
25
25
25

  Gross Error Limit for vector wind (m/s)
X
25
25
25
25
25

Wind Direction
X
O
O
O
O
O

  Minimum Observation Count
X
20
20
20
20
20

  Bias selection criteria (m)
X
30
30
30
30
30

  SD selection criteria (m)
X
80
80
80
80
80

  Percentage of Gross Error data
X
25
25
25
25
25

  Gross Error Limit for vector wind (m/s)
X
25
25
25
25
25

  minimum wind speed (m/s)
X
3
5
3
3
3

Temperature
X
X
X
X
X
X

  Minimum Observation Count
X
X
X
X
X
20

  Bias selection criteria (deg)
X
X
X
X
X
4

  SD selection criteria (deg)
X
X
X
X
X
6

  Percentage of Gross Error data
X
X
X
X
X
25

  Gross Error Limit (deg)
X
X
X
X
X
10

Availability Map 

(averaged observation number in 24H)
X
X
10degX10deg

(Drifter)
5degX5deg

(Drifter pressure)
5degX5deg

(Buoy)
10degX10deg

(Drifter)









Upper Air Observaton TEMP/PILOT
GDPS
JMA
UKMO
ECMWF
Meteo France
CMC

Observation time
00,12
00,12
00,12
00,12
00,06,12,18
00,12

Geopotential Height
O
O
O
O
O
O

  Minimum Observation Count
10
10
10
10
10
20

  Minimum Observation Level
3
3
3
3
3
3

  Monitored Levels
1000-30
1000-30
1000-30
1000-30
1000-30
1000-30

  RMS selection criteria (m)(weighted)
80
100
100
100
100
100



only the worst level is shown with unweighted RMS
only the worst level is shown with unweighted RMS
only the worst level is shown with unweighted RMS
only the worst level is shown with unweighted RMS
only the worst level is shown with unweighted RMS

  Gross Error Limit (m/s)
100 (1000hPa)

100 (925hPa)

100 (850hPa)

100 (700hPa)

150 (500hPa)

175 (400hPa),

200 (300hPa)

225 (250hPa)

250 (200hPa)

275 (150hPa)

300 (100hPa)

375 (70hPa)

400 (50hPa)


100 (1000hPa)

100 (925hPa)

100 (850hPa)

100 (700hPa)

150 (500hPa)

175 (400hPa),

200 (300hPa)

225 (250hPa)

250 (200hPa)

275 (150hPa)

300 (100hPa)

375 (70hPa)

400 (50hPa)

450 (30hPa)
100 (1000hPa)

100 (850hPa)

100 (700hPa)

150 (500hPa)

175 (400hPa),

200 (300hPa)

225 (250hPa)

250 (200hPa)

275 (150hPa)

300 (100hPa)

375 (70hPa)

400 (50hPa)

450 (30hPa)
100 (1000hPa)

100 (925hPa)

100 (850hPa)

100 (700hPa)

150 (500hPa)

175 (400hPa),

200 (300hPa)

225 (250hPa)

250 (200hPa)

275 (150hPa)

300 (100hPa)

375 (70hPa)

400 (50hPa)

450 (30hPa)
100 (1000hPa)

100 (925hPa)

100 (850hPa)

100 (700hPa)

150 (500hPa)

175 (400hPa),

200 (300hPa)

225 (250hPa)

250 (200hPa)

275 (150hPa)

300 (100hPa)

375 (70hPa)

400 (50hPa)

450 (30hPa)
100 (1000hPa)

100 (925hPa)

100 (850hPa)

100 (700hPa)

150 (500hPa)

175 (400hPa),

200 (300hPa)

225 (250hPa)

250 (200hPa)

275 (150hPa)

300 (100hPa)

375 (70hPa)

400 (50hPa)

450 (30hPa)

Wind
O (Wind)
O (Vector Wind)
O (Vector Wind)
O (Wind)
O (Wind Speed)
O (Vector Wind)

  Minimum Observation Count
10
10
10
10
10
10

  Minimum Observation Level
1
1
1
1
1
1

  Monitored Levels
1000-100
1000-100
1000-100
1000-100
1000 - 100
1000-100

  RMS selection criteria
12
15
15
15
15
15

  Gross Error Limit (m/s)
35 (1000hPa)

35 (925hPa)

35 (850hPa)

40 (700hPa)

45 (500hPa)

50 (400hPa)

60 (300hPa)

60 (250hPa)

50 (200hPa)

50 (150hPa)

45 (100hPa)
35 (1000hPa)

35 (925hPa)

35 (850hPa)

40 (700hPa)

45 (500hPa)

50 (400hPa)

60 (300hPa)

60 (250hPa)

50 (200hPa)

50 (150hPa)

45 (100hPa)
35 (1000hPa)

35 (850hPa)

40 (700hPa)

45 (500hPa)

50 (400hPa)

60 (300hPa)

60 (250hPa)

50 (200hPa)

50 (150hPa)

45 (100hPa)
35 (1000hPa)

35 (925hPa)

35 (850hPa)

40 (700hPa)

45 (500hPa)

50 (400hPa)

60 (300hPa)

60 (250hPa)

50 (200hPa)

50 (150hPa)

45 (100hPa)
35 (1000hPa)

35 (850hPa)

40 (700hPa)

45 (500hPa)

50 (400hPa)

60 (300hPa)

60 (250hPa)

50 (200hPa)

50 (150hPa)

45 (100hPa)
35 (1000hPa)

35 (925hPa)

35 (850hPa)

40 (700hPa)

45 (500hPa)

50 (400hPa)

60 (300hPa)

60 (250hPa)

50 (200hPa)

50 (150hPa)

45 (100hPa)

Wind Direction
O
O
O
O
O
O

  Minimum Observation Count
5
5
5
5
5
5

  Monitored Levels
500 - 150 hPa
500 - 150 hPa
500 - 150 hPa
500 - 150 hPa
500 - 150 hPa
500 - 150 hPa

  Bias selection criteria (deg)
10
10
10
10
10
10

  SD selection criteria (deg)
30
30
30
30
30
30

  spread selection criteria (deg)
10
10
10
10
10
10

  minimum wind speed (m/s)
5
3
5
3
3
3

  Gross Error Limit (m/s)
X
X
X
X
X
X

Availability Map 

(averaged observation number in 24H)
X
X
10degX10deg

(TEMP 500hPa Z, TEMP/PILOT 300hPa Wind)
5degX5deg

(TEMP 500hPa Z, TEMP/PILOT 300hPa Wind)
5degX5deg

(TEMP, PILOT/Wind profiler)
10degX10deg

(TEMP 500hPa Z, TEMP/PILOT 300hPa Wind)

Suspect station plot map
X
X
X
Z and wind at 00, 12 UTC
X
X









Upper Air Observaton

Wind Profiler
GDPS
JMA
UKMO
ECMWF
Meteo France
CMC

Wind Speed
X
X
X
X
O
X

  Minimum Observation Count
X
X
X
X
10
X

  Monitored Levels
X
X
X
X
All vertical coodinate levels (meter)
X

  RMS selection criteria
X
X
X
X
15
X

  Gross Error Limit (m/s)
X
X
X
X
depend on levels
X

Wind Direction
X
X
X
X
O
X

  Minimum Observation Count
X
X
X
X
5
X

  Monitored Levels
X
X
X
X
All vertical coodinate levels (meter)
X

  Bias selection criteria (deg)
X
X
X
X
10
X

  SD selection criteria (deg)
X
X
X
X
30
X

  spread selection criteria (deg)
X
X
X
X
10
X

  Gross Error Limit (deg)
X
X
X
X
depend on levels
X

Availability Map 

(averaged observation number in 24H)
X
X
X
X
5degX5deg

(common with PILOT)
X









Aircrafts
GDPS
JMA
UKMO
ECMWF
Meteo France
CMC

Monitoring category
X
Air Carriers
Air Carriers
Air Carriers
Air Carriers

Each aircraft
Air Carriers

Each aircraft

Monitored data type

AIREP
AIREP

US-ACARS(all grouped)
AIREP
AIREP

AMDAR
AIREP

AMDAR

Wind
X
O (Wind)
O (Wind)
O (Vector Wind)
O (Wind Speed)
O (Wind)

  Minimum Observation Count
X
20
20
20
60
20

  Monitored Levels
X
300-150
1000-300.1, 300-150
300-150
300-150
300-150

  Bias selection criteria (deg)
X
X
X
X
X
X

  SD selection criteria (deg)
X
X
X
X
X
X

  Gross Error Limit (deg)
X
40
60
40
60
40

Temperature
X
X
O
X
O
X

  Minimum Observation Count
X
X
20
X
60
X

  Monitored Levels
X
X
300-150 hPa
X
300-150 hPa
X

  Bias selection criteria (deg)
X
X
X
X
X
X

  SD selection criteria (deg)
X
X
X
X
X
X

  Gross Error Limit (deg)
X
X
10
X
20
X

Availability Map 

(averaged observation number in 24H)
X
5degX5deg

AIREP, 

AMDAR
10degX10deg

300-150hPa,

1000-301hPa
5degX5deg

Aircraft wind 300-150hPa
5degX5deg
10degX10deg

AIREP 300-150hPa,

AMDAR 300-150hPa,

AMDAR 1050-301hPa

Map: wind observed value
X
X
10degX10deg
X
X
X

Map: obs-ges wind vector difference (bias)
X
5degX5deg(AIREP,AMDAR)
10degX10deg
X
X
X

Map: obs-ges wind speed difference (bias)
X
X
10degX10deg
X
5degX5deg
X

Map: obs-ges RMS of wind vector difference
X
X
10degX10deg
X
X
X









Geostationary satellite 

SATOB wind
GDPS
JMA
UKMO
ECMWF
Meteo France
CMC

Monitoring satellites
X
GOES,GMS

METEOSAT,

INSAT
GOES,GMS

METEOSAT,

INSAT
GOES,GMS

METEOSAT,

INSAT
GOES,GMS

METEOSAT,

INSAT
GOES,GMS

METEOSAT,

INSAT

Monitoring layers
X
upper

(101-400hPa)

middle

(401-700hPa)

lower

(701-1000hPa)
upper

(101-400hPa)

middle

(401-700hPa)

lower

(701-1000hPa)
upper

(101-400hPa)

middle

(401-700hPa)

lower

(701-1000hPa)
upper

(101-400hPa)

middle

(401-700hPa)

lower

(701-1000hPa)
upper

(101-400hPa)

lower

(701-1000hPa)

Minimum Observation Count
X
10 (in 10deg X10deg box)
10 (in 10deg X10deg box)
X
X
X

Gross Error Limit (m/s)
X
60
X
X
X
X

Availability Map 

(averaged observation number in 24H)
X
10degX10deg

for upper, middle, lower
10degX10deg

for upper, middle, lower
5degX5deg

for upper, lower
5degX5deg

(SATOB 500km)
10degX10deg

for upper,  lower

Map: wind observed value
X
10degX10deg

for upper, middle, lower
10degX10deg

for upper, middle, lower
5degX5deg

for upper,  lower
5degX5deg

for upper, middle, lower
X

Map: obs-ges wind vector difference (bias)
X
10degX10deg

for upper, middle, lower
10degX10deg

for upper, middle, lower
5degX5deg

for upper,  lower
5degX5deg

for upper, middle, lower
X

Map: obs-ges wind speed difference (bias)
X
10degX10deg

for upper, middle, lower
10degX10deg

for upper, middle, lower
X
X
X

Map: obs-ges RMS of wind vector difference
X
10degX10deg

for upper, middle, lower
10degX10deg

for upper, middle, lower
X
X
X









Orbital satellite

SATEM
GDPS
JMA
UKMO
ECMWF
Meteo France
CMC

Monitoring satellites
X
NOAA

Global (NESDIS)

NW Pacific (MSC/JMA)
X
X
NOAA
X

Monitoring parameters
X
Thickness 3 layers

(850-1000

100-300

30-50)
X
X
Thickness 3 layers

(850-1000

100-300

30-50)
X

Gross Error Limit (m/s)
X
150 (1000-850)

400 (300-100)

500 (50-30)

(not used)
X
X
X
X

Availability Map 

(averaged observation number in 24H)
X
10degX10deg

for each layer
X
X
5degX5deg

(SATEM)
X

Map: obs-ges thickness difference (bias)
X
10degX10deg

for each layer
X
X
10degX10deg

for each layer
X

Map: obs-ges RMS of thickness difference
X
10degX10deg

for each layer
X
X
X
X









Orbital satellite

TOVS/ATOVS
GDPS
JMA
UKMO
ECMWF
Meteo France
CMC

Monitoring satellites
X
X
NOAA
NOAA
NOAA
NOAA

Monitoring parameters
X
X
brightness temperatures
X
brightness temperatures
X

Monitoring channels
X
X
HIRS 4,8,11,15

AMSU-A 5,7,9
X
HIRS

2,3,4,8,11,15

MSU 3

SSU 1

AMSU-A

3,5,7,9,10,12
X

Availability Map 

(averaged observation number in 24H)
X
X
10degX10deg

for each satellite
5degX5deg

for each satellite (ATOVS, AMSU-A) 
5degX5deg

(ATOVS 120km)
10degX10deg

for each satellite

Map: obs-ges difference (bias)
X
X
10degX10deg

for each channel and satellite
X
10degX10deg

for each layer
X

Map: obs-ges SD of thickness difference
X
X
10degX10deg

for each channel and satellite
X
X
X









Orbital satellite

ERS2
GDPS
JMA
UKMO
ECMWF
Meteo France
CMC

Wind
X
X
X
X
O
X






5degX5deg


Map: obs-ges difference (bias)
X
X
X
X
10degX10deg

wind speed and

wind dirction
X























10X10 data availability 

HUMSAT









