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Summary and Purpose of Document
This document contains proposals for additional BUFR element descriptors, sequence descriptors, and code table entries required for the representation of data from the Metop and NOAA18 spacecraft. 


________________________________________________________________

ACTION PROPOSED
The meeting is invited to examine the submitted proposals and to consider the possible allocation of the requested entries.  

References:

[1]  Manual on Codes, WMO - No 306, Volumes I.1 and I.2.

Discussion

1. Background 

The successful launch of NOAA 18 marked the start of the Initial Joint Polar System (IJPS), being operated by NOAA and EUMETSAT.  On NOAA 18, the AMSU-B instrument previously in the ATOVS package has been replaced by MHS (the Mircowave Humidity Sounder), supplied by EUMETSAT.  

Within the context of the IJPS, EUMETSAT plans to launch the first of its polar spacecraft, Metop 2, in June 2006.  In addition to EUMETSAT's instruments GRAS (a radio occultation sounder), GOME2 (a high resolution spectrometer), IASI (a hyperspectral sounder), ASCAT (a scatterometer), and MHS, the spacecraft will also have AVHRR, AMSU-A and HIRS instruments from the USA.

Data from AMSU-A, MHS, HIRS, IASI, GRAS and ASCAT will be exchanged in BUFR.  In order to represent data from the new instruments, new BUFR element descriptors, sequence descriptors, and code and flag table entries required.

2. Proposal for new code table entries
2.1 MHS

The MHS instrument replaces the AMSU-B instrument in the ATOVS package operated by EUMETSAT and NOAA.  The level 1b data from the MHS can be represented in BUFR using exactly the same sequence of descriptors, which was used for AMSU-B.

The following changes are required to standardize the representation of MHS data:

Code Table 0-02-048

Add: 

11, Parameter = MHS

Change: 
11 to 14, Parameter = Reserved

to:

12 to 14, Parameter = Reserved

Code Table 0-02-150

Add: 

54, Parameter = MHS 1

Add: 

55, Parameter = MHS 2

Add: 

56, Parameter = MHS 3

Add: 

57, Parameter = MHS 4

Add: 

58, Parameter = MHS 5

Change: 
54 to 62, Parameter = Reserved

to:

59 to 62, Parameter = Reserved

Code Table 0-02-151

Add: 

9, Parameter = MHS

Change: 
8 to 2046, Parameter = Reserved

to:

10 to 2046, Parameter = Reserved

Sequence Descriptor 3-10-010


Change:
Title = "ATOVS AMSU-B report"


to:

Title = "ATOVS AMSU-B / MHS report"

2.2 IASI

The IASI instrument is a hyperspectral sounder, which will fly on the Metop spacecraft operated by EUMETSAT.  The level 1c data from IASI will be exchanged in BUFR.  The details of the representation of the data have been discussed by many parties (ECMWF, UK Met Office, NOAA, MeteoFrance, DWD) in great detail and presented at several international meetings (including the 14th International TOVS Study Conference in Beijing).  Synthetic IASI data are being generated in near real time by NOAA using the descriptors proposed here.  These data have been successfully encoded and decoded by independent software.

The new element and sequence descriptors given here are from the range of local values and are shown in parentheses.   It is proposed to assign descriptors from Classes and Categories 40, 41 and 42 of BUFR Tables B and D within Master Tables 0, as per Section 3.5 of the Final Report of the 2004 meeting of the ET/DR&C.

The following changes are required to standardize the representation of IASI data:

New Sequence Descriptor (3-50-102): " IASI Level 1c data"

	0-01-007
	Satellite identifier

	0-01-031
	Identification of originating/generating centre

	0-02-019
	Satellite instruments

	0-02-020
	Satellite classification

	0-04-001
	Year

	0-04-002
	Month

	0-04-003
	Day

	0-04-004
	Hour

	0-04-005
	Minute

	2-02-131
	Add 3 to scale

	2-01-138
	Add 10 to width

	0-04-006
	Second

	2-01-000
	Reset width

	2-02-000
	Reset scale

	0-07-024
	Satellite zenith angle

	0-05-021
	Bearing or azimuth

	0-07-025
	Solar zenith angle

	0-05-022
	Solar azimuth

	0-05-043
	Field of view number

	0-05-040
	Orbit number

	2-01-133
	Add 5 to width

	0-05-041
	Scan line number

	2-01-000
	Reset width

	2-01-132
	Add 4 to width

	0-25-070
	Major frame count

	2-01-000
	Reset width

	2-02-126
	Subtract 2 from scale

	0-07-001
	Height of station

	2-02-000
	Reset scale

	(0-33-192)
	GQisFlagQual

	(0-33-193)
	QGisQualIndex

	(0-33-194)
	QGisQualIndexLoc

	(0-33-195)
	QGisQualIndexRad

	(0-33-196)
	QGisQualIndexSpect

	(0-33-197)
	GQisSysTecSondQual

	1-01-010
	Repeat next 1 descriptor 10 times

	(3-50-103)
	IASI Level 1c band description

	1-01-087
	Repeat next 1 descriptor 87 times

	(3-50-104)
	IASI Level 1c 100 channel sequence

	0-02-019
	Satellite instruments

	0-25-051
	AVHRR channel combination

	1-01-007
	Repeat next 1 descriptor 7 times

	(3-50-106)
	IASI Level 1c AVHRR single scene sequence


New Sequence Descriptor: (3-50-103) "IASI Level 1c band description"

	(0-25-192)
	Start channel

	(0-25-193)
	End channel

	(0-25-194)
	Channel scale factor


New Sequence Descriptor: (3-50-104) " IASI Level 1c 100 channel sequence"

	1-04-100
	Repeat next 4 descriptor 100 times

	2-01-136
	Add 8 to width

	0-05-042
	Channel number

	2-01-000
	Reset width

	(0-14-192)
	Scaled IASI radiance


New Sequence Descriptor: (3-50-106) " IASI Level 1c AVHRR single scene sequence"

	(0-05-192)
	Y angular position from centre of gravity

	(0-05-193)
	Z angular position from centre of gravity

	0-25-085
	Fraction of clear pixels in HIRS FOV

	1-05-006
	Repeat next 5 descriptor 6 times

	0-05-042
	Channel number

	(0-25-194)
	Channel scale factor

	(0-14-193)
	Scaled mean AVHRR radiance

	(0-25-194)
	Channel scale factor

	(0-14-194)
	Scaled std dev AVHRR radiance


New Element Descriptors:

	Descriptor
	Name
	Units
	Scale
	Reference
	Width

	(0-05-192)
	Y angular position from centre of gravity
	Degree
	6
	-8000000
	24

	(0-05-193)
	Z angular position from centre of gravity
	Degree
	6
	-8000000
	24

	(0-14-192)
	Scaled IASI radiance
	None
	0
	0
	16

	(0-14-193)
	Scaled mean AVHRR radiance
	None
	0
	0
	31

	(0-14-194)
	Scaled std dev AVHRR radiance
	None
	0
	0
	31

	(0-25-192)
	Start channel
	None
	0
	0
	14

	(0-25-193)
	End channel
	None
	0
	0
	14

	(0-25-194)
	Channel scale factor
	None
	0
	0
	6

	(0-33-192)
	GQisFlagQual - individual IASI-System quality flag
	Code Table
	0
	0
	2

	(0-33-193)
	GQisQualIndex - indicator for instrument noise performance (contributions from spectral and radiometric)
	%
	0
	0
	7

	(0-33-194)
	GQisQualIndexLoc - indicator for geometric quality index
	%
	0
	0
	7

	(0-33-195)
	GQisQualIndexRad - indicator for instrument noise performance (contributions from radiometric calibration)
	%
	0
	0
	7

	(0-33-196)
	GQisQualIndexSpect - indicator for instrument noise performance (contributions from spectral calibration)
	%
	0
	0
	7

	(0-33-197)
	GQisSysTecSondQual - output of a function
	Code Table
	0
	0
	24


New Code Table (0-33-192) "GQisFlagQual - individual IASI-System quality flag"

0, 


Parameter = Okay

1, 


Parameter = Bad

2, 


Parameter = Reserved

3, 


Parameter = Missing

New Code Table (0-33-197) " GQisSysTecSondQual - output of TEC function"

0 to 16777214, 
Parameter = Reserved

16777215, 

Parameter = Missing

2.3 ASCAT

EUMETSAT will produce level 1b ASCAT products at its headquarters in Darmstadt, Germany.  These data will be encoded in BUFR and disseminated via EUMETCast (DVB satellite multicast service) and on the GTS.  EUMETSAT's Ocean and Sea Ice Satellite Application Facility (OSI-SAF), hosted by KNMI, will produce level 2 products from the level 1b data.  It is also foreseen to add soils moisture to the level 2 ASCAT product in the future.

The new element and sequence descriptors given here have been developed by close co-operation between EUMETSAT, the OSI-SAF and the ASCAT Science Advisory Group (SAG).  The proposed sequence will accommodate both the level 1b and the level 2 data simultaneously.  When the level 1b data leave EUMETSAT, the parts of the sequence relating to level 2 processing will be set to "missing".  This approach will allow users to ingest the same sequence, whether they are receiving level 1b data or level 2 data.

The new element and sequence descriptors are from the range of local values and are shown in parentheses.   It is proposed to assign descriptors from Classes and Categories 40, 41 and 42 of BUFR Tables B and D within Master Tables 0, as per Section 3.5 of the Final Report of the 2004 meeting of the ET/DR&C.

The following changes are required to standardize the representation of ASCAT data:

New Sequence Descriptor: (3-12-225) "ASCAT Level 1b and level 2 data sequence"

	(3-12-218)
	ASCAT level 1b data

	(3-12-220)
	Scatterometer soil moisture data

	(3-12-219)
	Scatterometer wind data


New Sequence Descriptor: (3-12-218) "ASCAT level 1b data sequence"

	(3-01-203)
	ASCAT header information

	3-01-011
	Date information

	3-01-013
	Time information

	3-01-021
	Position information

	(3-12-215)
	ASCAT level 1b cell information

	(0-21-192)
	Beam co-location

	1-01-003
	Repeat next 1 descriptor 3 times

	(3-21-192)
	ASCAT sigma-0 information


New Sequence Descriptor: (3-12-220) "Scatterometer soil moisture data sequence"

	0-25-060
	Software identification

	(0-25-192)
	Database identification

	(0-40-001)
	Surface soil moisture (ms)

	(0-40-002)
	Estimated error in surface soil moisture

	0-21-062
	Extrapolated backscatter at 40deg incidence angle (sigma0_40)

	(0-21-193)
	Estimated error in sigma0 at 40deg incidence angle

	(0-21-194)
	Slope at 40deg incidence angle

	(0-21-195)
	Estimated error in slope at 40deg incidence angle

	(0-21-196)
	Soil moisture sensitivity

	0-21-062
	Dry backscatter

	0-21-062
	Wet backscatter

	(0-40-003)
	Mean surface soil moisture 

	(0-40-004)
	Rain fall detection

	(0-40-005) 
	Soil moisture correction flag

	(0-40-006)
	Soil moisture processing flag

	(0-40-007)
	Soil moisture quality

	0-20-065
	Snow cover

	(0-40-008)
	Frozen land surface fraction

	(0-40-009)
	Inundation and wetland fraction

	(0-40-010)
	Topographic complexity


New Sequence Descriptor: (3-12-219) "Scatterometer wind data sequence"

	(3-12-216)
	Scatterometer wind cell information

	1-01-000
	Delayed replication of next 1 descriptor

	0-31-001
	Delayed replication factor

	(3-12-217)
	Ambiguous wind data


New Sequence Descriptor: (3-01-203) "ASCAT header information sequence"

	0-01-033
	Identification of originating/generating centre

	0-01-034
	Identification of originating/generating sub-centre

	0-25-060
	Software identification

	0-01-007
	Satellite identifier

	0-02-019
	Satellite instruments

	0-01-012
	Direction of motion of moving observing platform


New Sequence Descriptor: (3-12-215) " ASCAT level 1b cell information"

	0-05-033
	Pixel size on horizontal-1

	0-05-040
	Orbit number

	0-06-034
	Cross track cell number

	(0-07-192)
	Height of atmosphere used

	(0-21-245)
	Loss per unit length of atmosphere used


New Sequence Descriptor: (3-21-192) "ASCAT sigma-0 information"

	(0-08-192)
	Beam identifier

	2-02-129
	Increase scaling by 10^1

	2-01-131
	Increase data width by 3 bits

	0-02-111
	Radar incidence angle

	2-01-000
	Cancel change data width

	2-01-132
	Increase data width by 4 bits

	0-02-134
	Antenna beam azimuth 

	2-01-000
	Cancel change data width

	2-02-000
	Cancel change scaling

	0-21-062
	Backscatter

	0-21-063
	Radiometric resolution (noise value)

	(0-21-246)
	ASCAT kp estimate quality

	(0-21-247)
	ASCAT sigma-0 usability

	(0-21-248)
	ASCAT synthetic data quality

	(0-21-249)
	ASCAT synthetic data quantity

	(0-21-250)
	ASCAT satellite orbit and attitude quality

	(0-21-251)
	ASCAT solar array reflection contamination

	(0-21-252)
	ASCAT telemetry presence and quality

	(0-21-253)
	ASCAT extrapolated reference function

	(0-21-254)
	ASCAT land fraction


New Sequence Descriptor: (3-12-216) "Scatterometer wind cell information sequence"

	0-25-060
	Software identification

	0-01-032
	Generating application

	0-11-082
	Model wind speed at 10 m

	0-11-081
	Model wind direction at 10 m

	(0-20-195)
	Ice probability

	(0-20-196)
	Ice age (a-parameter)

	(0-21-216)
	Wind vector cell quality

	2-01-133
	Increase data width by 5 bits

	0-21-101
	Number of vector ambiguities

	0-21-102
	Index of selected wind vector

	2-01-000
	Cancel change data width


New Sequence Descriptor: (3-12-217) "Ambiguous wind data"

	2-01-130
	Increase data width by 2 bits

	2-02-129
	Increase scaling by 10^1

	0-11-012
	Wind speed at 10 m

	2-02-000
	Cancel change scaling

	2-01-000
	Cancel change data width

	2-01-131
	Increase data width by 3 bits

	2-02-129
	Increase scaling by 10^1

	0-11-011
	Wind direction at 10 m

	2-02-000
	Cancel change scaling

	2-01-000
	Cancel change data width

	(0-21-226)
	Backscatter distance

	0-21-104
	Likelihood computed for solution


New Element Descriptors:

	Descriptor
	Name
	Units
	Scale
	Reference
	Width

	(0-07-192)
	Height of atmosphere used
	m
	0
	0
	16

	(0-08-192)
	Beam identifier
	Code table
	0
	0
	3

	(0-20-195)
	Ice probability
	Numeric
	3
	0
	10

	(0-20-196)
	Ice age ("A" parameter)
	dB
	2
	-4096
	13

	(0-21-192)
	Beam collocation
	Code table
	0
	0
	2

	(0-21-193)
	Estimated error in sigma0 at 40deg incidence angle
	dB
	2
	0
	9

	(0-21-194)
	Slope at 40deg incidence angle
	dB/Deg
	2
	-80
	7

	(0-21-195)
	Estimated error in slope at 40deg incidence angle
	dB/Deg
	2
	-40
	6

	(0-21-196)
	Soil moisture sensitivity
	dB
	2
	0
	12

	(0-21-216)
	Wind vector cell quality
	Flag table
	0
	0
	24

	(0-21-226)
	Backscatter distance
	Numeric
	1
	-4096
	13

	(0-21-245)
	Loss per unit length of atmosphere used
	dB m-1
	10
	0
	22

	(0-21-246)
	ASCAT kp estimate quality
	Code table
	0
	0
	2

	(0-21-247)
	ASCAT sigma-0 usability
	Code table
	0
	0
	2

	(0-21-248)
	ASCAT use of synthetic data
	Numeric
	3
	0
	10

	(0-21-249)
	ASCAT synthetic data quantity
	Numeric
	3
	0
	10

	(0-21-250)
	ASCAT satellite orbit and attitude quality
	Numeric
	3
	0
	10

	(0-21-251)
	ASCAT solar array reflection contamination
	Numeric
	3
	0
	10

	(0-21-252)
	ASCAT telemetry presence and quality
	Numeric
	3
	0
	10

	(0-21-253)
	ASCAT extrapolated reference function presence
	Numeric
	3
	0
	10

	(0-21-254)
	ASCAT land fraction
	Numeric
	3
	0
	10

	(0-25-192)
	Database identification
	Numeric
	0
	0
	14

	(0-40-001)
	Surface soil moisture (ms)
	%
	1
	0
	10

	(0-40-002)
	Estimated error in surface soil moisture
	%
	1
	0
	10

	(0-40-003)
	Mean surface soil moisture 
	Numeric
	3
	0
	10

	(0-40-004)
	Rain fall detection
	Numeric
	3
	0
	10

	(0-40-005)
	Soil moisture correction flag
	Flag table
	0
	0
	8

	(0-40-006)
	Soil moisture processing flag
	Flag table
	0
	0
	16

	(0-40-007)
	Soil moisture quality
	%
	1
	0
	10

	(0-40-008)
	Frozen land surface fraction
	%
	1
	0
	10

	(0-40-009)
	Inundation and wetland fraction
	%
	1
	0
	10

	(0-40-010)
	Topographic complexity
	%
	1
	0
	10


New Code Table (0-08-192) "Beam identified"

0, 


Parameter = Fore beam

1, 


Parameter = Mid beam

2, 


Parameter = Aft beam

3 to 6, 


Parameter = Reserved

7, 


Parameter = Missing

New Code Table (0-21-192) "Beam co-location"

0, 


Parameter = Data from single ground station (no co-location)

1, 


Parameter = Data from multiple ground station (co-located data)

2, 


Parameter = Reserved

3, 


Parameter = Missing

New Flag Table (0-21-216) "Wind vector cell quality"

Bit 1: 


Not enough good sigma-0 available for wind retrieval

Bit 2: 


Poor azimuth diversity among sigma-0 for wind retrieval

Bit 3: 


Any beam noise content above threshold

Bit 4: 


Product monitoring not used

Bit 5: 


Product monitoring flag

Bit 6: 


KNMI quality control fails

Bit 7: 


Variational quality control fails

Bit 8: 


Some portion of wind vector cell is over land

Bit 9: 


Some portion of wind vector cell is over ice

Bit 10: 


Wind retrieval not performed for wind vector cell

Bit 11: 


Reported wind speed is greater than 30 m/s

Bit 12: 


Reported wind speed is less than or equal to 3 m/s

Bit 13: 


Rain flag for the wind vector cell is not usable

Bit 14: 


Rain flag algorithm detects rain

Bit 15: 


No meteorological background used

Bit 16: 


Data are redundant

Bit 17-23: 

Reserved

All 24: 


Missing

New Code Table (0-21-246) "ASCAT KP quality estimate"

0, 


Parameter = Okay

1, 


Parameter = Not okay

2, 


Parameter = Reserved

3, 


Parameter = Missing

New Code Table (0-21-247) "ASCAT sigma-0 usability"

0, 


Parameter = Good

1, 


Parameter = Usable

2, 


Parameter = Bad

3, 


Parameter = Missing

New Flag Table (0-40-005) "Soil moisture correction flags"

Bit 1:


Soil moisture between -20% and 0%

Bit 2: 


Soil moisture between 100% and 120%

Bit 3: 


Correction of wet backscatter reference

Bit 4: 


Correction of dry backscatter reference

Bit 5: 


Correction of volume scattering in sand

Bits 6-7: 

Reserved

All 8: 


Missing

New Flag Table (0-40-006) "Soil moisture processing flags"

Bit 1: 


Not soil

Bit 2: 


Sensitivity to soil moisture below limit

Bit 3: 


Azimuthal noise above limit

Bit 4: 


Backscatter Fore-Aft beam out of range

Bit 5: 


Slope Mid-Fore beam out of range

Bit 6: 


Slope Mid-Aft beam out of range

Bit 7: 


Soil moisture below -20%

Bit 8: 


Soil moisture above 120%

Bits 9-16: 

Reserved

Code Table 0-02-048

Add: 

12, Parameter = ASCAT

Change: 
12 to 14, Parameter = Reserved

to:

13 to 14, Parameter = Reserved

3. Conclusion 

The meeting is invited to consider the proposed new code table entries, and to endorse their addition to the existing table.

