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________________________________________________________________

Summary and Purpose of Document
This document contains a proposal for addition of new entries in BUFR Tables B and D.


________________________________________________________________

ACTION PROPOSED
The meeting is invited to discuss the content of this document and approve the contents for pre-operational status. 
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1. Background 

EUMETSAT is encoding the OGDR (operational geophysical data record) data from JASON2 in BUFR in order to exchange these data (in the coming months) on the GTS and via satellite dissemination on EUMETCast.  In reference document [1] new entries to BUFR Tables B and D were proposed for validation.  This proposal was endorsed by the ET/DR&C as per Section 3.3.7 of reference document [2].
During the intervening validation period, some small modifications have been made, resulting in the final Table B and D entries now being used.  The BUFR data are routinely exchanged between EUMETSAT, CNES and NOAA, and the format has been validated by these partners and ECMWF.
In this document, the final BUFR Table B and D entries are presented and proposed fro pre-operational status.
2. Expanded descriptor sequence

It is proposed to use the following sequence of entries for the encoding of the JASON2 OGDR data (new entries are in italicised and underlined):

	BUFR
	Description
	Unit
	Scale
	Reference
	Width

	F X Y
	Satellite
	 
	
	
	

	 0 01 007
	SATELLITE IDENTIFIER
	
	
	
	

	0 02 019
	SATELLITE INSTRUMENTS
	
	
	
	

	0 01 096
	ACQUISITION STATION IDENTIFIER
	
	
	
	

	0 25 061
	SOFTWARE IDENTIFICATION
	
	
	
	

	0 05 044
	SATELLITE CYCLE NUMBER
	
	
	
	

	0 05 040
	ORBIT NUMBER
	
	
	
	

	0 01 030
	NUMERICAL MODEL IDENTIFIER
	
	
	
	

	 
	 
	
	
	
	

	 
	Datation
	
	
	
	

	0 04 001
	YEAR
	
	
	
	

	0 04 002
	MONTH
	
	
	
	

	0 04 003
	DAY
	
	
	
	

	0 04 004
	HOUR
	
	
	
	

	0 04 005
	MINUTE
	
	
	
	

	0 04 007
	SECONDS WITHIN A MINUTE
	
	
	
	

	 
	 
	 
	
	
	

	 
	Location and Surface Type
	 
	
	
	

	0 05 001
	LATITUDE (HIGH ACCURACY)
	
	
	
	

	0 06 001
	LONGITUDE (HIGH ACCURACY)
	
	
	
	

	0 08 029
	REMOTELY SENSED SURFACE TYPE
	
	
	
	

	0 08 074
	ALTIMETER ECHO TYPE
	
	
	
	

	0 08 077
	RADIOMETER SENSED SURFACE TYPE
	CODE TABLE 
	0
	0
	7

	 
	 
	 
	
	
	

	 
	Flags
	 
	
	
	

	0 40 011
	INTERPOLATION FLAG
	FLAG TABLE
	0
	0
	8

	0 25 097
	ORBIT STATE FLAG
	CODE TABLE
	0
	0
	4

	0 25 095
	ALTIMETER STATE FLAG
	CODE TABLE
	
	
	

	0 25 098
	ALTIMETER DATA QUALITY FLAG
	FLAG TABLE
	0
	0
	9

	0 25 099
	ALTIMETER CORRECTION QUALITY FLAG
	FLAG TABLE
	0
	0
	9

	0 21 144
	ALTIMETER RAIN FLAG
	
	
	
	

	0 25 096
	RADIOMETER STATE FLAG
	
	
	
	

	0 40 012
	RADIOMETER DATA QUALITY FLAG
	FLAG TABLE
	0
	0
	8

	0 40 013
	RADIOMETER BRIGHTNESS TEMPERATURE INTERPRETATION FLAG
	CODE TABLE
	0
	0
	3

	0 21 169
	ICE PRESENCE INDICATOR
	CODE TABLE
	0
	0
	2

	 
	 
	 
	
	
	

	 
	Altimeter: Ku Band
	 
	
	
	

	0 22 151
	KU BAND OCEAN RANGE
	
	
	
	

	0 22 162
	RMS OF 20 Hz KU BAND OCEAN RANGE
	M
	3
	0
	16

	0 22 163
	NUMBER OF 20Hz VALID POINTS FOR KU BAND
	NUMERIC
	0
	0
	10

	0 25 160
	KU BAND NET INSTRUMENTAL CORRECTION 
	M
	4
	-120000
	18

	0 25 133
	SEA STATE BIAS CORRECTION ON KU BAND
	
	
	
	

	 
	 
	
	
	
	

	0 22 156
	KU BAND SIGNIFICANT WAVE HEIGHT
	
	
	
	

	0 22 164
	RMS 20 HZ KU BAND SIGNIFICANT WAVE HEIGHT
	M 
	3
	0
	16

	0 22 165
	NUMBER OF 20HZ VALID POINTS FOR KU BAND SIGNIFICANT WAVE HEIGHT
	NUMERIC
	0
	0
	10

	0 22 166
	KU BAND NET INSTRUMENTAL CORRECTION FOR SIGNIFICANT WAVE HEIGHT
	 M
	3
	-1000
	11

	 
	 
	 
	
	
	

	0 21 137
	KU BAND CORRECTED OCEAN BACKSCATTER COEFFICIENT
	
	
	
	

	0 21 138
	STD KU BAND CORRECTED OCEAN BACKSCATTER COEFFICIENT
	
	
	
	

	0 22 167
	NUMBER OF VALID POINTS FOR KU BAND BACKSCATTER
	NUMERIC
	0
	0
	10

	0 21 139
	KU BAND NET INSTRUMENTAL CORRECTION FOR AGC
	
	
	
	

	0 21 118
	ATTENUATION CORRECTION ON SIGMA-0
	
	
	
	

	 
	 
	 
	
	
	

	0 21 145
	KU BAND AUTOMATIC GAIN CONTROL
	DB
	2
	0
	13

	0 21 146
	RMS KU BAND AUTOMATIC GAIN CONTROL
	DB
	2
	0
	8

	0 21 147
	NUMBER OF VALID POINTS FOR KU BAND AUTOMATIC GAIN CONTROL
	NUMERIC
	0
	0
	5

	 
	 
	 
	
	
	

	 
	Altimeter: C band
	 
	
	
	

	0 22 168
	C BAND OCEAN RANGE
	M
	3
	0
	31

	0 22 169
	RMS OF C BAND OCEAN RANGE
	M
	3
	0
	16

	0 22 170
	NUMBER OF 20Hz VALID POINTS FOR C BAND
	NUMERIC
	0
	0
	10

	0 25 161
	C BAND NET INSTRUMENTAL CORRECTION 
	M
	4
	-120000
	18

	0 25 162
	SEA STATE BIAS CORRECTION ON C BAND
	M
	4
	-6000
	13

	 
	 
	 
	
	
	

	0 22 171
	C BAND SIGNIFICANT WAVE HEIGHT
	M
	3
	0
	16

	0 22 172
	RMS 20HZ C BAND SIGNIFICANT WAVE HEIGHT
	M
	3
	0
	16

	0 22 173
	NUMBER OF 20HZ VALID POINTS FOR C BAND SIGNIFICANT WAVE HEIGHT
	NUMERIC
	0
	0
	10

	0 22 174
	C BAND NET INSTRUMENTAL CORRECTION FOR SIGNIFICANT WAVE HEIGHT
	M
	3
	-1000
	11

	 
	 
	 
	
	
	

	0 21 170
	C BAND CORRECTED OCEAN BACKSCATTER COEFFICIENT
	DB
	2
	-32768
	16

	0 21 171
	RMS C BAND CORRECTED OCEAN BACKSCATTER COEFFICIENT
	DB
	2
	-32768
	16

	0 22 175
	NUMBER OF VALID POINTS FOR C BAND BACKSCATTER
	NUMERIC
	0
	0
	10

	0 21 172
	C BAND NET INSTRUMENTAL CORRECTION FOR AGC
	DB
	2
	-2048
	12

	0 21 118
	ATTENUATION CORRECTION ON SIGMA-0
	
	
	
	

	 
	 
	 
	
	
	

	0 21 173
	C BAND AUTOMATIC GAIN CONTROL
	DB
	2
	0
	13

	0 21 174
	RMS C BAND AUTOMATIC GAIN CONTROL
	DB
	2
	0
	9

	0 21 175
	NUMBER OF VALID POINTS FOR C BAND AUTOMATIC GAIN CONTROL
	NUMERIC
	0
	0
	10

	 
	 
	 
	
	
	

	 
	Radiometer 
	 
	
	
	

	0 02 153
	SATELLITE CHANNEL CENTRE FREQUENCY
	
	
	
	

	0 12 063
	BRIGHTNESS TEMPERATURE
	
	
	
	

	0 02 153
	SATELLITE CHANNEL CENTRE FREQUENCY
	
	
	
	

	0 12 063
	BRIGHTNESS TEMPERATURE
	
	
	
	

	0 02 153
	SATELLITE CHANNEL CENTRE FREQUENCY
	
	
	
	

	0 12 063
	BRIGHTNESS TEMPERATURE
	
	
	
	

	0 13 090
	RADIOMETER WATER VAPOR CONTENT
	
	
	
	

	0 13 091
	RADIOMETER LIQUID CONTENT
	
	
	
	

	 
	 
	 
	
	
	

	 
	Wind  
	 
	
	
	

	0 07 002
	HEIGHT OR ALTITUDE
	
	
	
	

	0 11 097
	WIND SPEED FROM ALTIMETER
	M/S
	2
	0
	12

	0 11 098
	WIND SPEED FROM RADIOMETER
	M/S
	2
	0
	12

	0 07 002
	HEIGHT OR ALTITUDE
	
	
	
	

	0 11 095
	U COMPONENT OF THE MODEL WIND VECTOR
	
	
	
	

	0 11 096
	V COMPONENT OF THE MODEL WIND VECTOR
	
	
	
	

	 
	 
	 
	
	
	

	 
	Dynamic Topography
	 
	
	
	

	0 10 096
	MEAN DYNAMIC TOPOGRAPHY 
	M
	3
	-131072
	18

	 
	 
	 
	
	
	

	0 10 081
	ALTITUDE OF COG ABOVE REFERENCE ELLIPSOID
	
	
	
	

	0 10 082
	INSTANTANEOUS ALTITUDE RATE
	
	
	
	

	0 10 083
	OFF NADIR ANGLE OF THE SATELLITE FROM PLATFORM DATA
	
	
	
	

	0 10 101
	SQUARED OFF NADIR ANGLE OF THE SATELLITE FROM WAVEFORM DATA
	DEGREES^2
	2
	-32768
	16

	0 25 132
	IONOSPHERIC CORRECTION FROM MODEL ON KU BAND
	
	
	
	

	0 25 163
	ALTIMETER IONOSPHERIC CORRECTION ON KU BAND
	M
	3
	-32768
	16

	025 126
	MODEL DRY TROPOSPHERIC CORRECTION
	
	
	
	

	0 25 128
	MODEL WET TROPOSPHERIC CORRECTION
	
	
	
	

	0 25 164
	RADIOMETER WET TROPOSPHERIC CORRECTION
	M
	4
	-5000
	13

	 
	 
	 
	
	
	

	0 10 085
	MEAN SEA SURFACE HEIGHT
	
	
	
	

	0 10 097
	MEAN SEA SURFACE HEIGHT FROM ALTIMETER ONLY
	M
	3
	-131072
	18

	0 10 086
	GEOID'S HEIGHT
	
	
	
	

	0 10 087
	OCEAN DEPTH/LAND ELEVATION
	
	
	
	

	0 10 092
	SOLID EARTH TIDE HEIGHT
	
	
	
	

	0 10 088
	GEOCENTRIC OCEAN TIDE HEIGHT SOLUTION 1
	
	
	
	

	0 10 089
	GEOCENTRIC OCEAN TIDE HEIGHT SOLUTION 2
	
	
	
	

	0 10 098
	LOADING TIDE HEIGHT GEOCENTRIC OCEAN TIDE SOLUTION 1
	 M
	4
	-2000
	12

	0 10 099
	LOADING TIDE HEIGHT GEOCENTRIC OCEAN TIDE SOLUTION 2
	M
	4
	-2000
	12

	0 10 090
	LONG PERIOD TIDE HEIGHT
	
	
	
	

	0 10 100
	N0N-EQUILIBRIUM LONG PERIOD TIDE HEIGHT
	M
	4
	-2000
	12

	0 10 093
	GEOCENTRIC POLE TIDE HEIGHT
	
	
	
	

	0 25 127
	SEA SURFACE HEIGHT CORRECTION DUE TO PRESSURE LOADING
	
	
	
	

	0 40 014
	HIGH FREQUENCY FLUCTUATIONS OF THE SEA SURFACE TOPOGRAPHY CORRECTION
	M
	4
	-3000
	13


It is proposed to allocate the Table D entry 3 40 005 for the above sequence.

3. Proposal for code and flag tables

Code Table 0 08 255 (Radiometer sensed surface type) should be based on existing entries 0 08 012 (Land/sea qualifier) and 0 08 029 (Remotely sensed surface type). 

0 08 077
Radiometer sensed surface type
	Code figure
	

	0
	Land

	1
	Sea

	2
	Coastal

	3
	Open ocean or semi-enclosed sea

	4
	Enclosed sea or lake

	5
	Continental ice

	6-126
	Reserved

	127
	Missing value


0 40 011
Interpolation flag
	Bit number
	

	1
	Mean sea surface (MSS) interpolation flag

	2
	Ocean tide solution 1 interpolation flag (0=4 points over ocean, 1=less than 4 points)

	3
	Ocean tide solution 2 interpolation flag (0=4 points over ocean, 1=less than 4 points)

	4
	Meteorological data interpolation flag (0=4 points over ocean, 1=less than 4 points)

	5
	Spare

	6
	Spare

	7
	Spare

	All 8 bits
	Missing


0 25 090 

Orbit state flag
	Code figure
	

	0
	Orbit computed during a manoeuvre

	1
	Adjusted mission operations orbit

	2
	Extrapolated mission operations orbit

	3
	Adjusted (preliminary/precise) orbit

	4
	(preliminary/precise) orbit is estimated during a manoeuvre period

	5
	(preliminary/precise) orbit is interpolated over a tracking data gap

	6
	(preliminary/precise) orbit is extrapolated for a duration less than 1 day

	7
	(preliminary/precise) orbit is extrapolated for a duration that ranges from 1 day to 2 days

	8
	(preliminary/precise) orbit is extrapolated for a duration larger than 2 days, or that the orbit is extrapolated just after a manoeuvre

	9
	DORIS† DIODE‡ navigator orbit

	10 - 14
	Reserved

	15
	Missing value


† DORIS stands for “Doppler Orbitography and Radio-positioning Integrated by Satellite”.

‡ DIODE means "Détermination Immédiate d'Orbite par Doris Embarqué" or immediate onboard orbit determination by DORIS. It is part of the DORIS instrument, which calculates the satellite's position and velocity.

0 25 097 

Three dimensional error estimate of the navigator orbit

	Code figure
	

	0
	Ranges between 0 and 30 cm

	1
	Ranges between 30 and 60 cm

	2
	Ranges between 60 and 90 cm

	3
	Ranges between 90 and 120 cm

	4
	Ranges between 120 and 150 cm

	5
	Ranges between 150 and 180 cm

	6
	Ranges between 180 and 210 cm

	7
	Ranges between 210 and 240 cm

	8
	Ranges between 240 and 270 cm

	9
	Ranges larger than 270 cm

	10 - 14
	Reserved

	15
	Missing value


0 25 098
Altimeter data quality flag
	Bit number
	(0 is good, 1 is bad)

	1
	Ku band range

	2
	C band range

	3
	Ku band SWH*

	4
	C band SWH*

	5
	Ku band backscatter coefficient

	6
	C band backscatter coefficient

	7
	Off nadir angle from Ku band waveform parameters

	8
	Off nadir angle from platform

	All 9 bits
	Missing


* SWH stands for “Significant wave height”

0 25 099
Altimeter correction quality flag
	Bit number
	(0 is good, 1 is bad)

	1
	Ku band range instrumental correction

	2
	C band range instrumental correction

	3
	Ku band SWH* instrumental correction

	4
	C band SWH* instrumental correction

	5
	Ku band backscatter coefficient instrumental correction

	6
	C band backscatter coefficient instrumental correction

	7
	Spare

	8
	Spare

	All 9 bits
	Missing


* SWH stands for “Significant wave height”

0 40 012
Radiometer data quality flag
	Bit number
	(0 is good, 1 is bad)

	1
	18.7 GHz brightness temperature

	2
	23.8 GHz brightness temperature

	3
	34 GHz brightness temperature

	4
	Spare

	5
	Spare

	6
	Spare

	7
	Spare

	All 8 bits
	Missing


0 40 013
Radiometer brightness temperature interpretation flag
	Code figure
	

	0
	Interpolation with no gap between JMR§ data

	1
	Interpolation with gaps between JMR§ data

	2
	Extrapolation of JMR§ data

	3
	Failure of extrapolation and interpolation

	4 - 6
	Reserved

	7
	Missing


§ JMR stands for “JASON-1 Microwave Radiometer”
0 21 169
Ice presence indicator
	Code figure
	

	0
	No ice present

	1
	Ice present

	2
	Reserved

	3
	Missing


4. Summary

The Meeting is invited to consider the now validated Table B and Table D entries, and the associated Code and Flag Tables.  Based upon the multi-party validation of these entries with live satellite data from JASON2, the Meeting is requested to assign these entries pre-operational status, with a view to their automatically becoming operational at the next opportunity.
