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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 enhanced IASI data from the Metop spacecraft.


________________________________________________________________

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

1.1 History of BUFR Table D descriptor, 3 40 001
The IASI instrument is a hyperspectral sounder, which flies on the METOP spacecraft operated by EUMETSAT.  The level 1c data from IASI are being exchanged operationally in BUFR via the GTS and via EUMETSAT’s DVB satellite multicast service, EUMETCast.
Additions to BUFR Tables B and D and the Code and Flag Tables were proposed for validation in 2005 (see reference document [1], paragraph 3.10.7).  These proposals were refined in 2006 and were proposed fro pre-operational status (see reference document [2], paragraph 3.4.2).  The additions to the Manual on Codes came into force in November 2007.
1.2 Data set with reduced number of channels
The Table D sequence descriptor (3-40-001) was designed for the encoding of 8,700 channels in each spectrum.  The associated data sets are too big for some users and require a large dissemination bandwidth.  As such, a subset of channels are compiled into a reduced product which is disseminated in parallel the users.  The encoding of this reduced data set uses a BUFR sequence very similar to 3-40-001, but with delayed rather than fixed replication of the channels.
1.3 Encoding of supplementary information 
During the early operational life of IASI on METOP-A, it has become clear that some additional parameters are required as part of the level 1c data set in order to make more effective use of the data.  These parameters require minor modification to the existing BUFR Tables.
2. Proposed descriptor sequences
2.1 Full IASI level 1c data set (all channels)
It is proposed to use the following sequence of entries for the encoding of the full (8700 channel) IASI level 1c data (new entries are in italicised and underlined, changes from 3-40-001 are highlighted in grey):
New Sequence Descriptor (3-40-007): "IASI Level 1c data (all channels)"

	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

	0-05-001
	Latitude (high accuracy)

	0-06-001
	Longitude (high accuracy)

	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

	1-03-003
	Repeat next 3 descriptor 3 times

	0-25-140
	Start channel

	0-25-141
	End channel

	0-33-060
	GQisFlagQual

	0-33-061
	QGisQualIndex

	0-33-062
	QGisQualIndexLoc

	0-33-063
	QGisQualIndexRad

	0-33-064
	QGisQualIndexSpect

	0-33-065
	GQisSysTecSondQual

	0-40-020
	GQisFlagQualDetailed - Quality flag for the system

	1-01-010
	Repeat next 1 descriptor 10 times

	3-40-002
	IASI Level 1c band description

	1-01-087
	Repeat next 1 descriptor 87 times

	3-40-003
	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

	3-40-004
	IASI Level 1c AVHRR single scene sequence

	0-20-081
	Cloud amount in segment

	0-08-029
	Remotely sensed surface type

	0-20-083
	Amount of segment covered by scene

	0-08-029
	Remotely sensed surface type

	0-40-018
	Average of imager measurements

	0-40-019
	Variance of imager measurements

	0-40-021
	Fraction of weighted AVHRR pixel in IASI FOV covered with snow/ice

	0-40-022
	Number of missing, bad or failed AVHRR pixels


2.2 Reduced IASI level 1c data set (subset of channels)
It is proposed to use the following sequence of entries for the encoding of the full (8700 channel) IASI level 1c data (new entries are in italicised and underlined, changes from 3-40-001 are highlighted in grey):
New Sequence Descriptor (3-40-008): "IASI Level 1c data (subset of channels)"

	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

	0-05-001
	Latitude (high accuracy)

	0-06-001
	Longitude (high accuracy)

	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

	1-03-003
	Repeat next 3 descriptor 3 times

	0-25-140
	Start channel

	0-25-141
	End channel

	0-33-060
	GQisFlagQual

	0-33-061
	QGisQualIndex

	0-33-062
	QGisQualIndexLoc

	0-33-063
	QGisQualIndexRad

	0-33-064
	QGisQualIndexSpect

	0-33-065
	GQisSysTecSondQual

	0-40-020
	GQisFlagQualDetailed - Quality flag for the system

	1-01-010
	Repeat next 1 descriptor 10 times

	3-40-002
	IASI Level 1c band description

	1-04-000
	Delayed replication of next 4 descriptors

	0-31-002
	Extended delayed replication factor

	2-01-136
	Add 8 to width

	0-05-042
	Channel number

	2-01-000
	Reset width

	0-14-046
	Scaled IASI radiance

	0-02-019
	Satellite instruments

	0-25-051
	AVHRR channel combination

	1-01-007
	Repeat next 1 descriptor 7 times

	3-40-004
	IASI Level 1c AVHRR single scene sequence

	0-20-081
	Cloud amount in segment

	0-08-029
	Remotely sensed surface type

	0-20-083
	Amount of segment covered by scene

	0-08-029
	Remotely sensed surface type

	0-40-018
	Average of imager measurements

	0-40-019
	Variance of imager measurements

	0-40-021
	Fraction of weighted AVHRR pixel in IASI FOV covered with snow/ice

	0-40-022
	Number of missing, bad or failed AVHRR pixels


3. Explanation of proposed new descriptors
New Element Descriptors:

	Descriptor
	Name
	Units
	Scale
	Reference
	Width

	(0-40-018)
	GIacAvgImagIIS - Average of imager measurements
	W/(m² sr m-1)
	-3
	0
	16

	(0-40-019)
	GIacVarImagIIS - Variance of imager measurements
	W/(m² sr m-1)
	-3
	0
	16

	(0-40-020)
	GQisFlagQualDetailed - Quality flag for the system
	Flag Table
	0
	0
	17

	(0-40-021)
	Fraction of weighted AVHRR pixel in IASI FOV covered with snow/ice
	%
	0
	0
	7

	(0-40-022)
	Number of missing, bad or failed AVHRR pixels
	Numeric
	0
	0
	7


New Flag Table (0-40-020) " GQisFlagQualDetailed - Quality flag for the system "

Bit number

Meaning

1 


NZPD and Complex calibration error

2 


Band 3 affected by spike

3 


Band 3 affected by saturation

4 


Band 2 affected by spike

5 


Band 1 affected by spike

6 


Overflow/Under Flow

7 


On-board processing error

8 


Spectral calibration error

9 


Radiometric calibration error

10 


Missing AVHRR data

11 


Missing IIS data

12


Missing Sounder data

13


GQisFlagQual summary flag for all bands

14


On-Ground processing error

15


Inter-calibration error IASI/AVHRR

16


Spare

All 17


Missing
4. Summary

The Meeting is invited to consider the proposed Table B and Table D entries, and to reserve these for validation.
Appendix A: Acronyms

AVHRR
Advanced Very High Resolution Radiometer

DVB

Digital Video Broadcast

EUMETSAT
European Organisation for the Exploitation of Meteorological Satellites

FOV

Field of View

GTS

Global Telecommunications System
IASI

Infrared Atmospheric Sounding Interferometer
Metop

The Metop satellites carry on board a set of state-of-the-art sounding and imaging instruments that offer improved remote sensing capabilities to both meteorologists and climatologists. The Metop series is part of the Initial Joint Polar-Orbiting Operational Satellite System (IJPS) constellation, along with the NOAA-N and -N' satellites.

NOAA

U.S. National Oceanic and Atmospheric Administration
NZPD

Number of Zero Path Difference
U.S.

United States of America
