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________________________________________________________________

Summary and Purpose of Document
The document contains a proposal for the addition of new BUFR descriptors to be used for Cross-track Infrared Sounder (CrIS) radiance data.

________________________________________________________________

ACTION PROPOSED
The meeting is requested to review the document and approve the contents for preoperational implementation. 
BACKGROUND AND DISCUSSION
The CrIS instrument is part of the next generation operational sensor suite selected to fly on the National Polar-orbiting Operational Environmental Satellite System (NPOESS) spacecraft.  The atmospheric data collected from the instrument will allow for the calculation of temperature and moisture profiles at high (~ daily) temporal resolution. The CrIS will provide over one thousand spectral channels of information in the infrared at an improved horizontal spatial resolution and measure temperature profiles with improved vertical resolution to an accuracy approaching one degree Kelvin.  The accurate, detailed atmospheric and moisture observations acquired from CrIS will be used for weather and climate applications.
While the first launch of NPOESS has been delayed, simulated CrIS BUFR data was provided to potential users last winter.  In addition to the validation completed by the United States, both Simon Elliot (EUMETSAT) and Milan Dragosavac (ECMWF) have provided valuable contributions to the BUFR table entries and validated the test data. 
PROPOSAL
(1) Add new Table D entry:
	
	
	(CrIS (Cross-Track Infrared Sounder) radiance data)

	3 10 060
	0 01 007
	Satellite identifier

	
	0 01 033
	Identification of originating/generating center

	
	0 02 019
	Satellite instruments

	
	0 02 020
	Satellite classification

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	2 07 003
	Increase scale and bit width

	
	0 04 006
	Second

	
	2 07 000
	Cancel increase scale and bit width

	
	3 04 030
	Location of satellite platform

	
	3 01 021
	Latitude, 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 08 075
	Ascending/Descending orbit qualifier

	
	2 01 133
	Increase bit width

	
	0 05 041
	Scan line number

	
	2 01 000
	Cancel increase bit width

	
	0 05 045
	Field of regard number

	
	0 05 043
	Field of view number

	
	0 05 040
	Orbit number

	
	0 10 001
	Height of land surface

	
	2 01 129
	Increase bit width

	
	0 07 002
	Height or altitude

	
	2 01 000
	Cancel increase bit width

	
	2 02 127
	Increase scale

	
	2 01 125
	Increase bit width

	
	0 21 166
	Land fraction

	
	2 01 000
	Cancel increase bit width

	
	2 02 000
	Cancel increase scale

	
	0 08 012
	Land/Sea qualifier

	
	0 20 010
	Cloud cover (total)

	
	0 20 014
	Height of top of cloud

	
	0 02 165
	Radiance type flags

	
	0 33 075
	Scan-level quality flags

	
	1 07 003
	Replicate 7 descriptors 3 times

	
	0 08 076
	Type of band

	
	0 06 029
	Wave number (start of range)

	
	0 06 029
	Wave number (end of range)

	
	0 25 140
	Start channel

	
	0 25 141
	End channel

	
	0 33 076
	Calibration quality flags

	
	0 33 077
	Field of view quality flags

	
	0 08 076
	Type of band (“Missing” = Cancel)

	
	0 33 078
	Geolocation quality

	
	0 33 003
	Quality information

	
	1 04 000
	Delayed replication of 4 descriptors

	
	0 31 002
	Extended delayed descriptor replication factor

	
	2 01 133
	Increase bit width

	
	0 05 042
	Channel number

	
	2 01 000
	Cancel increase bit width

	
	0 14 044
	Channel radiance


(2) Add new Table B entries:
	Table Reference
	Element name
	BUFR
	CREX


	F  X  Y
	
	Unit
	Scale
	Ref. value
	Data width
	Unit
	Scale
	Data width

	0 02 165
	Radiance type flags
	Flag table
	0
	0
	15
	Flag table
	0
	5

	0 05 045
	Field of regard number
	Numeric
	0
	0
	8
	Numeric
	0
	3

	0 06 029
	Wave number
	m-1
	1
	0
	22
	m-1
	1
	7

	0 14 044
	Channel radiance
	Wm-2sr-1cm-1
	7
	-100000
	22
	Wm-2sr-1cm-1
	7
	7

	0 33 075
	Scan-level quality flags
	Flag table
	0
	0
	13
	Flag table
	0
	5

	0 33 076
	Calibration quality flags
	Flag table
	0
	0
	9
	Flag table
	0
	3

	0 33 077
	Field-of-view quality flags
	Flag table
	0
	0
	19
	Flag table
	0
	7

	0 33 078
	Geolocation quality
	Code table
	0
	0
	4
	Code table
	0
	2


(3) Rename 0 21 166 (ASCAT land fraction) to 0 21 166 (Land fraction) 

(4) Add the following new code table entries to existing BUFR/CREX Table B descriptors:
0 08 076  (Type of band)
2
Long-wave infrared
3
Medium-wave infrared
4
Short-wave infrared
(5) Flag tables for proposed new Table B descriptors:

0 02 165  Radiance type flags

	Bit
	Meaning

	1
	Clear path

	2
	Partly cloudy path

	3
	Cloudy path

	4
	Apodized

	5
	Unapodized

	6
	Reconstructed

	7
	Cloud cleared

	8-14
	Reserved

	All 15
	Missing value


0 33 075  Scan-level quality flags
	Bit
	Meaning

	1
	Gap in Raw Data Record (RDR) data detected (i.e., missing scan(s) preceding the current scan)

	2
	Recorded time is not in sequence (i.e., the scan start time is out of sequence)

	3
	Lamda monitored calculation cannot be updated (see Note 1)

	4
	The measured temperatures of any instrument components (e.g., beam-splitter, scan mirror, scan baffle, etc.) are outside the allowable ranges (see Note 2)

	5
	At least one of the monitored instrument temperatures has drifted more than a specified tolerance value

	6-12
	Reserved

	All 13
	Missing value


Note 1:  Set to 1 if laser wavelength calculation is invalid due to laser diode bias current and/or laser diode temperature measurements being outside the predetermined allowable ranges.  These ranges are tunable.  In this case Lamda monitored calculation shall have 1 bit per scan.
Note 2:  These temperatures are used to compute the “environmental” contribution to the Internal Calibration Target (ICT) radiances.  When this bit is set to 1, the invalid temperatures shall be replaced with the validated temperature values of the ICT.

0 33 076  Calibration quality flags
	Bit
	Meaning

	1
	Lunar intrusion on first deep space view (see Note)

	2
	Lunar intrusion on second deep space view (see Note)

	3-8
	Reserved

	All 9
	Missing value


Note:  Set to 1 if at least one spectrum in the deep space moving average was invalidated due to a lunar intrusion.

0 33 077  Field-of-view quality flags
	Bit
	Meaning

	1
	Degraded SDR quality

	2
	Invalid SDR quality (see Note 1)

	3
	Invalid SDR geolocation information

	4
	Degraded radiometric calibration

	5
	Invalid radiometric calibration (see Note 2)

	6
	Degraded spectral calibration

	7
	Invalid spectral calibration (see Note 3)

	8
	Fringe count error detected and corrected (see Note 4)

	9
	Day/night indicator (see Note 5)

	10
	Invalid RDR data (see Note 6)

	11
	Significant fringe count error detected (see Note 7)

	12
	Bit trim failed

	13-18
	Reserved

	All 19
	Missing value


SDR = Science Data Record

RDR = Raw Data Record

Note 1: SDR quality is invalid if bit trim failed (see bit 12), or fringe count error detected (see bit 11), or invalid Raw Data Record (RDR) data (see bit 10), or invalid radiometric calibration (see bit 5), or invalid spectral calibration (see bit 7).
Note 2: Radiometric calibration is invalid if radiometric calibration is not performed, or if it is performed with invalid calibration data (e.g., deep space window size = 0).
Note 3: Spectral calibration is invalid if fringe count error detected and corrected (see bit 8), or if Neon calibration is suspect and Lamda monitored calculation cannot be updated (see “Scan-level quality flags" (0-33-075) - bit 3).

Note 4: Set to 0 if no fringe count error was detected (see bit 11), or a fringe count error was detected but it was not corrected.
Note 5: Set to 0 if day (solar zenith angle < 90).  Set to 1 if night (solar zenith angle > 90).
Note 6: This flag indicates the instrument exhibited operational errors and the associated interferogram(s) is/are excluded from SDR processing.
Note 7: This flag indicates a significant number of fringes have been missed, shifting the interferogram ZPD outside of a window monitored by the instrument, and the interferogram is excluded from SDR processing.

0 33 078  Geolocation quality
	Code figure
	Meaning

	0
	Nominal – altitude and Ephemeris data available

	1
	Missing at most a small gap of altitude and Ephemeris data

	2
	Missing more than a small gap of altitude and Ephemeris data, but no more than a granule boundary

	3
	Missing more than a granule boundary of altitude and Ephemeris data

	4-14
	Reserved

	15
	Missing


(6) Add the following new entry to Common Code Table C-13:

Under Data Category 021 = Radiances (satellite measured), add the following new International Data Sub-Category entry:
	005
	Cross-track infrared sounder
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