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ITEM  6.1

ENGLISH only


DATA REPRESENTATION AND CODES 

Additions to Binary and Alphanumeric Codes
 (Submitted by the Secretariat)

________________________________________________________________

Summary and Purpose of Document
The ET/DR&C has recommended different additions and changes to WMO Codes, which are listed in this document.  

________________________________________________________________

ACTION PROPOSED
The Team is invited to consider and comment as appropriate the proposal of ET/DR&C, and to recommend for approval by the President of CBS the additional Code Table entries for validation and the additions to Code Tables for immediate operational implementation.  The Team is invited to recommend for CBS consideration and approval of the other changes in the attached draft document CBS-XIII/Doc. 6.2(x).

Appendices:

A. New allocated entries for validation. 

B. New additional entries in Code Tables for immediate operational implementation.

References:
1.
Report of the Expert Team on Data Representation and Codes (Kuala Lumpur, 21-26 June 2004))

DISCUSSION

1. Attributed entries for validation are listed in Appendix A.  The Team is invited to approve the list of attributed entries and then seek approval by the president of CBS.

2. In Appendix B additions to Code Tables are submitted for immediate operational use, since many data processing centres need them urgently for their operation.  The Team is invited to recommend the president of CBS to approve the listed additions to BUFR/CREX and Common Code Tables.  Additions are defined in particular for new radiosondes entries in Common Code Tables C-2, new satellite instruments and identifiers, new entries in Common Code Tables C-3 and C-4 and new entries for NMC of all countries as originating centres (Tables C-1 and C-11).  The Team may also wish to inform the Commission that Common Code Tables C-2 for radiosondes entries is nearly saturated and to propose the Commission to recommend that BUFR format be used for exchanging radiosonde data, as soon as possible.

3. Other Codes changes or additions need to be endorsed by the ICT on ISS and then by the President of CBS for pre-operational use.  They will be subsequently submitted to CBS-XIII for approval and inclusion in the Manual on Codes and full operational implementation on 2 November 2005 after approval by the Executive Council (EC).  Changes for new edition of BUFR and CREX and for Alphanumeric Codes (aeronautical codes) need approval of the ICT on ISS and then approval by CBS - XIII and EC for operational implementation on 2 November 2005.  The changes submitted for approval by CBS are listed in the attached draft document CBS-XIII/Doc. 6.2(x).  
APPENDIX A

ENTRIES FOR DESCRIBING A LATITUDE-LONGITUDE GRID WITH VARIABLE SPACING IN THE LATITUDE DIRECTION
Changes implied by additional entry in Code Table 3.11

· contents definition of octets 11 and 12 of Section 3 specification: cancel “defining number of points”

· Notes (2) to (4) of Section 3 specification to read as follows:

1. (unchanged)

2. An opional list of numbers may be used to document a quasi-regular grid In such a case, octet 11 is non zero, and gives the number of octets used per item in the list.  For all other cases, such as regular grids, octets 11 and 12 are zero and no list is appended to the Grid Definition Template.

3. If a list of numbers is present, it is appended at the end of Grid Definition Template (or directly after Grid Definition Template Number if template is missing), the length of the list is given by the grid definition.  When the Grid Definition Template is present, the length is given according to bit 3 of scanning mode flag octet (length is Nj or Ny for flag value 0).  List ordering is implied by data scanning.

4. Depending on code value given in octet 12, the list of numbers either:

· corresponds to the coordinate lines as given in the grid definition, or

· corresponds to a full circle, or

· does not apply
· Notes (2) and (3) of GDT 3.0 to read as follows:


(2)
For data on a quasi-regular grid where all the rows or columns do not necessarily have the same number of grid points, either Ni (Octets 31-34) or Nj (Octets 35-38) and the corresponding Di (Octets 64-67) or Dj (Octets 68-71) shall be coded with all bits set to 1 (missing).  The actual number of points along each parallel or meridian shall be coded in the octets immediately following the Grid Definition Template (Octets [xx+1] – nn), as described in the description of the Grid Definition Section.

(3) A quasi-regular grid is only defined for appropriate grid scanning modes.  Either rows or columns, but not both simultaneously, may have variable numbers of points or variable spacing.  The first point in each row (column) shall be positioned at the meridian (parallel) indicated by Octets 47-54.  The grid points shall be evenly spaced in latitude (longitude).

· Code Table 3.11 title, contents and additional Note as follows:

Code table 3.11

Interpretation of list of numbers at end of section 3
Code figure

Meaning


0
There is no appended list

1 Numbers define number of points corresponding to full coordinate circles (i.e. parallels), coordinate values on each circle are multiple of the circle mesh, and extreme coordinate values given in grid definition (i.e. extreme longitudes) may not be reached in all rows

2 Numbers define number of points corresponding to coordinate lines delimited by extreme coordinate values given in grid definition (i.e. extreme longitudes) which are present in each row

3 Numbers define the actual latitudes for each row in the grid.  The list of numbers are integer values of the valid latitudes in microdegrees (scaled by 106) for each row, in the same order as specified in the "scanning mode flag" (bit no. 2).  (see Note 1)

4-254
Reserved

255 Missing

Note:  

(1)
The value for the constant direction increment Di (or Dx) in the accompanying Grid Definition Template should be set to all ones (missing).
ADDITIONS FOR REPORTING BOTH NOMINAL AND INSTRUMENT VALUES IN BUFR TEMPLATES FOR SURFACE OBSERVATION DATA

A new descriptor in the Class 8 is proposed as a nominal value indicator (for Level II data):

0 08 083   Nominal value indicator, Flag table, 0, 0, 15

	Bit No.
	

	1
	Adjusted with respect to representative height of sensor above local ground (or deck of marine platform)

	2
	Adjusted with respect to representative height of sensor above water surface

	3
	Adjusted with respect to standard surface roughness

	4
	Adjusted with respect to wind speed

	5
	Adjusted with respect to temperature

	6
	Adjusted with respect to pressure

	        7
	Adjusted with respect to humidity

	8
	Adjusted with respect to evaporation

	9
	Adjusted with respect to wetting losses

	10 -14
	Reserved

	All 15
	Missing value


Two new descriptors in Class 7 are proposed

	F  X    Y
	Element name
	BUFR
	CREX

	0 07 065
	Representative height of sensor above local ground (or deck of marine platform)
	m
	2
	0
	16
	m
	2
	5


Note:
Representative height of sensor above local ground (or deck of marine platform) is the standard height of a sensor required by WMO documentation. Value of the following meteorological element should be adjusted using a formula (or a recommended procedure for obtaining nominal values). For example, standard height recommended in WMO documentation for surface wind sensors is 10 m. If the sensor is placed at different height, the wind speed should be adjusted using a formula.

	F  X    Y
	Element name
	BUFR
	CREX

	0 07 066
	Representative height of sensor above water surface
	m
	1
	0
	12
	m
	1
	4


Note:
Representative height of sensor above water surface is the standard height of a sensor required by WMO documentation. Value of the following meteorological element should be adjusted using a formula (or a recommended procedure for obtaining nominal values). 

NEW DESCRIPTORS NEEDED FOR DATA REPRESENTATION OF SYNOP DATA

The current version of the template for SYNOP data does not provide facilities for reporting all groups of SYNOP Section 3 described in the international part of Manual on Codes (groups 54g0sndT, 56DLDMDH, 57CDaeC, 58p24p24p24 and 59p24p24p24). BUFR/CREX descriptors are available only for some of these elements. Therefore, the following entries are proposed (0 12 049 for data representation of sndT, 0 20 054 for DL, DM and DH):  

	F  X    Y
	Element name
	BUFR
	CREX

	0 12 049
	Temperature change over period specified
	K
	0
	-30
	6
	oC
	0
	2

	0 20 054
	True direction from which clouds are moving
	Degree true
	0
	0
	9
	Degree true
	0
	3


ENTRIES FOR THE REPRESENTATION OF SATELLITE RADIO OCCULTATION DATA

New Table B descriptors

	F  X    Y
	Element name
	BUFR
	CREX

	0 07 040
	Impact parameter
	m
	1
	62000000
	22
	m
	1
	8

	0 10 035
	Earth’s local radius of curvature
	m
	1
	62000000
	22
	m
	1
	8

	0 10 036
	Geoid undulation
	m
	2
	-15000
	15
	m
	2
	6

	0 15 036
	Atmospheric refractivity
	N-units
	3
	0
	19
	N-units
	3
	6

	0 15 037
	Bending angle
	Radians
	8
	-100000
	23
	Radians
	8
	7

	0 33 039
	Quality flags for Radio Occultation data
	Flag table
	0
	0
	16
	Flag table
	0
	6


Additional notes to Table B

Class 07.

(8)
For an atmospheric limb sounder, the “impact parameter” is the distance between the ray asymptote and the centre of curvature of the Earth’s surface at the tangent point.

Class 10

(4)
The  “geoid undulation” is the difference between the reference ellipsoid (WGS-84) and the geoid height (EGM96) at the geographic location of the observation, both referenced to the centre of mass of the Earth.

Class 15

(5) 
The refractivity, N, is related to the refractive index, n by the formula N = 106 (n - 1). N is therefore dimensionless but values computed by the formula are by convention described as being in ‘N-units’

New Flag Table

    Descriptor   Bit 

      033039      1    Non-nominal quality

                  2    Offline product

3 Ascending occultation flag

4 Excess Phase processing non-nominal

5 Bending Angle processing non-nominal

6 Refractivity processing non-nominal

7 Meteorological processing non-nominal

8-13 Reserved

14 Background profile non-nominal

15 Background (i.e. not retrieved) profile present

               All 16  Missing value

ENTRIES FOR REPORTING DEGREE OF TURBULENCE IN WAFS SIGWX MESSAGES

0 11 030

Extended degree of turbulence


Code figure

0 Nil

(
1 Light

(   in cloud

2 Moderate
(
3 Severe

(
4 Nil

(
5 Light

(   in clear air

6 Moderate
(
7 Severe

(
8 Nil


(
9 Light


(   cloud/clear air not specified

10 Moderate (MOD)
(
11 Severe (SEV)

(
12 Extreme, in clear air

13 Extreme, in cloud

14 Extreme, cloud/clear air not specified (EXTREME)

15 Light, isolated moderate (ISOL MOD)

16 Light, occasional moderate (OCNL MOD)

17 Light, frequently moderate (FRQ MOD)

18 Moderate, isolated severe (MOD ISOL SEV)

19 Moderate, occasional severe (MOD OCNL SEV)

20 Moderate, frequently severe (MOD FRQ SEV)

21 Severe, isolated extreme (SEV ISOL EXTREME)

22 Severe, occasional extreme (SEV OCNL EXTREME)

23 Severe, frequently extreme (SEV FRQ EXTREME)

 24-62
Reserved

63
Missing value

	F  X    Y
	Element name
	BUFR
	CREX

	0 11 030
	Extended degree of turbulence
	Code table
	0
	0
	6
	Code table
	0
	2


ADD THE FOLLOWING TABLE B ENTRY FOR NUMERICAL MODEL IDENTIFIER :


0 01 030
Numerical model identifier, CCITTIA5, Scale=0, Reference=0,Data bit width=128

Note: The value of this feature could be a string of characters which contains the name of the model and other useful elements such as the model mesh.

FOR EXCHANGE OF SIGMET IN BUFR

Proposed Table B entries

	Table Reference
	Element name
	BUFR
	CREX

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

	0 01 037
	SIGMET sequence identifier
	CCITT IA5
	0
	0
	24
	Character
	0
	3

	0 01 065
	ICAO region identifier
	CCITT IA5
	0
	0
	256
	Character
	0
	32

	0 08 019
	Qualifier for following centre identifier
	Code table
	0
	0
	4
	Code table
	0
	2

	0 08 079
	Change in status of following product
	Code table
	0
	0
	3
	Code table
	0
	1

	0 10 064
	SIGMET cruising level
	Code table
	0
	0
	3
	Code table
	0
	1

	0 20 028
	Expected change in intensity
	Code table
	0
	0
	3
	Code table
	0
	1

	0 27 035
	Length of phenomenon
	m
	-3
	0
	13
	m
	-3
	4

	0 28 035
	Width of phenomenon
	m
	-3
	0
	13
	m
	-3
	4


Add the following new categories to Table A within BUFR and CREX:

13
Forecasts

14
Warnings

Add the following new code table values for the descriptors to Table B within BUFR:

0 08 011
21

Thunderstorm

22

Tropical Cyclone

23

Mountain Wave

24

Duststorm

25

Sandstorm

0 20 008
15

Obscured (OBSC)

16

Embedded (EMBD)

0 20 024 


5

Severe

Code tables for proposed new Table B descriptors:
	Code figure
	0 08 019

Qualifier for following centre identifier

	0
	Reserved

	1
	ATS (Air Traffic Service) unit serving FIR (Flight Information Region)

	2
	FIR (Flight Information Region)

	3
	UIR (Upper Information Region)

	4
	CTA (Control Area)

	5
	VAAC (Volcanic Ash Advisory Centre)

	6
	MWO (Meteorological Watch Office) issuing SIGMET

	7-14
	Reserved

	15
	Missing value


	Code figure
	0 08 079

Change in status of following product

	0
	Cancelled

	1-6
	Reserved

	7
	Missing value


	Code figure
	0 10 064

SIGMET cruising level

	0
	Subsonic

	1
	Transonic

	2
	Supersonic

	3-6
	Reserved

	7
	Missing value


	Code figure
	0 20 028

Expected change in intensity

	0
	No change (NC)

	1
	Forecast to weaken (WKN)

	2
	Forecast to intensify (INTSF)

	3-6
	Reserved

	7
	Missing value


New Table D descriptors:
	
	
	(Description of a feature in 3-D or in 2-D, in the last case replication = 1)

	3 01 027
	1 01 000
	Replicate one descriptor

	
	0 31 001
	Replication count

	
	3 01 028
	Description of horizontal section 


	
	
	

	
	
	(Horizontal section of a feature described as a polygon or a line or a point; in the last case replication = 1)

	3 01 028
	0 07 010
	Flight Level

	
	1 02 000
	Replicate two descriptors 


	
	0 31 001
	Replication count

	
	0 05 002
	Latitude (coarse accuracy)

	
	0 06 002
	Longitude (coarse accuracy)

	
	
	

	
	
	(SIGMET header)

	3 16 030
	1 02 002
	Replication of 2 descriptors two times (Define validity period)

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	0 01 037
	SIGMET sequence identifier

	
	0 10 064
	SIGMET cruising level

	
	0 08 019
	Qualifier for location identifier, 1=ATS unit serving FIR

	
	0 01 062
	Short ICAO location identifier

	
	1 02 000
	Replicate two descriptors

	
	0 31 001
	Replication count

	
	0 08 019
	Qualifier for location identifier, 2=FIR, 3=UIR, 4=CTA

	
	0 01 065
	ICAO region identifier

	
	0 08 019
	Qualifier for location identifier, 6=MWO

	
	0 01 062
	Short ICAO location identifier

	
	0 08 019
	Qualifier for location identifier, Missing=Cancel

	
	
	

	
	
	(SIGMET, Obs or Fcst location and motion)

	3 16 031
	0 08 021
	Time Significance, 16=Analysis, 4=Forecast

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	0 07 010
	Flight level (base)

	
	0 07 010
	Flight level (top)

	
	0 27 035
	Length of phenomenon

	
	0 28 035
	Width of phenomenon

	
	0 08 007
	Dimensional significance, 1=point, 2=area, 3=volume

	
	3 01 027
	Description of feature

	
	0-08-007
	Dimensional significance (Missing=cancel)

	
	0 19 005
	Direction of motion

	
	0 19 006
	Speed of motion

	
	0 19 007
	Radius of feature

	
	0 20 028
	Expected change in intensity

	
	0 08 021
	Time significance, Missing=cancel

	
	
	

	
	
	(SIGMET, Fcst position)

	3 16 032
	0 08 021
	Time Significance, 4=Forecast

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	0 08 007
	Dimensional significance, 1=point, 2=area

	
	1 01 000
	Replicate one descriptor

	
	0 31 001
	Replication count

	
	3 01 023
	Latitude, longitude

	
	
	

	
	0 08 007
	Dimensional significance, Missing=cancel

	
	0 08 021
	Time significance, Missing=cancel

	
	
	

	
	
	(SIGMET, Outlook)

	3 16 033
	0 08 021
	Time Significance, 4=Forecast

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	1 05 000
	Replicate 5 descriptors

	
	0 31 001
	Replication count

	
	0 07 010
	Flight level (base)

	
	0 07 010
	Flight level (top)

	
	0 08 007
	Dimensional significance, 1=point, 2=area, 3=volume

	
	3 01 027
	Description of feature

	
	0 08 007
	Dimensional significance, Missing=cancel

	
	0 08 021
	Time significance, Missing=cancel

	
	
	

	
	
	(Volcanic Ash SIGMET)

	3 16 034 
	3 16 030
	SIGMET Header

	
	0 08 011
	Meteorological feature, 17=Volcano

	
	0 01 022
	Name of feature

	
	0 08 007
	Dimensional significance, 0=Point

	
	3 01 023
	Location

	
	0 08 007
	Dimensional significance, Missing=Cancel

	
	0 20 090
	Special Clouds, 5=Clouds from volcanic eruptions

	
	3 16 031
	SIGMET Obs or Fcst location and motion

	
	1 01 000 
	Delayed replication

	
	0 31 000
	Short replication factor

	
	3 16 032
	SIGMET Fcst position

	
	1 01 000 
	Delayed replication

	
	0 31 001
	Delayed replication factor

	
	3 16 033
	SIGMET Outlook

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	
	

	
	
	(Thunderstorm SIGMET)

	3 16 035
	3 16 030
	SIGMET Header

	
	0 08 011 
	Meteorological feature, 21=Thunderstorm

	
	0 20 023
	Other weather phenomenon, bit 2=Squalls or all 18 bits = Missing

	
	0 20 021
	Type of precipitation, bit 14=Hail or all 30 bits=Missing

	
	0 20 008
	Cloud distribution 15=OBSC, 16=EMBD, 12=FRQ, 31=Missing

	
	3 16 031
	SIGMET Obs or Fcst location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel


	
	
	(Tropical Cyclone SIGMET)

	3 16 036 
	3 16 030
	SIGMET Header

	
	0 08 011
	Meteorological feature, 22=Tropical Cyclone

	
	0 01 027
	WMO storm name

	
	3 16 031
	SIGMET Obs or Fcst location and motion

	
	1 01 000 
	Delayed replication

	
	0 31 000
	Short replication factor

	
	3 16 032
	SIGMET Fcst position

	
	1 01 000 
	Delayed replication

	
	0 31 001
	Delayed replication factor

	
	3 16 033
	SIGMET Outlook

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	
	

	
	
	(Turbulence SIGMET)

	3 16 037
	3 16 030
	SIGMET header

	
	0 08 011
	Meteorological feature, 13=Turbulence

	
	0 11 031
	Degree of turbulence, 10=Mod, 11=Severe

	
	3 16 031
	SIGMET Obs or Fcst location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	
	

	
	
	(Icing SIGMET)

	3 16 038
	3 16 030
	SIGMET header

	
	0 08 011
	Meteorological feature, 15=Airframe Icing

	
	0 20 041
	Airframe icing, 7=Severe

	
	0 20 021
	Type of precip, bit 3=Liquid freezing precip or all 30 bits = Missing

	
	3 16 031
	SIGMET Obs or Fcst location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	
	

	
	
	(Mountain Wave SIGMET)

	3 16 039
	3 16 030
	SIGMET header

	
	0 08 011
	Meteorological feature, 23=Mountain Wave

	
	0 20 024
	Intensity of phenomena, 5=Severe

	
	3 16 031
	SIGMET Obs or Fcst location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel

	
	
	

	
	
	(Duststorm SIGMET)

	3 16 040
	3 16 030
	SIGMET header

	
	0 08 011
	Meteorological feature, 24=Duststorm

	
	0 20 024
	Intensity of phenomena, 3=Heavy

	
	3 16 031
	SIGMET Obs or Fcst location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel


	
	
	

	
	
	(Sandstorm SIGMET)

	3 16 041
	3 16 030
	SIGMET header

	
	0 08 011
	Meteorological feature, 25=Sandstorm

	
	0 20 024
	Intensity of phenomena, 3=Heavy

	
	3 16 031
	SIGMET Obs or Fcst location and motion

	
	0 08 011
	Meteorological feature, Missing=Cancel


	
	
	(Cancellation of SIGMET)   

	3 16 042
	3 16 030
	SIGMET header

	
	0 08 079
	Change in status of following product, 0 = Cancelled

	
	1 02 002
	Replication of 2 descriptors two times (Define validity period)

	
	3 01 011
	Year, Month, Day of the SIGMET to be cancelled

	
	3 01 012
	Hour, Minute of the SIGMET to be cancelled

	
	0 01 037
	SIGMET sequence identifier of the SIGMET to be cancelled

	
	0 10 064
	SIGMET cruising level of the SIGMET to be cancelled 

	
	0 08 079
	Change in status of following product, Missing = Cancel


ADD COMMON CODE TABLE C-13: Data sub categories of categories defined by entries in BUFR Table A

	Data categories
	International data sub-categories

	BUFR octet 11

CREX nnn in group Annnmmm
	BUFR octet 12

CREX mmm in group Annnmmm

	Code figure
	Name
	Code figure
	Name (corresponding traditional alphanumeric codes are in backets)

	000
	Surface data — land
	000
	Hourly synoptic observations from fixed-land stations (SYNOP)

	
	001
	Intermediate synoptic observations from fixed-land stations (SYNOP)

	
	002
	Main synoptic observations from fixed-land stations (SYNOP)

	
	003
	Hourly synoptic observations from mobile-land stations (SYNOP MOBIL)

	
	004
	Intermediate synoptic observations from mobile-land stations (SYNOP MOBIL)

	
	005
	Main synoptic observations from mobile land stations (SYNOP MOBIL)

	
	006
	One-hour observations from automated stations

	
	007
	n-minute observations from AWS stations

	
	010
	Routine aeronautical observations (METAR)

	
	011
	Special aeronautical observations (SPECI)

	
	020
	Climatological observations (CLIMAT)

	
	030
	Spherics locations (SFLOC)

	
	040
	Hydrologic reports

	001
	Surface data — sea
	000
	Synoptic observations (SHIP)

	
	006
	One-hour observations from automated stations

	
	007
	n-minute observations from AWS stations

	
	020
	Climatological observations (CLIMAT SHIP)

	
	025
	Buoy observation (BUOY)

	
	030
	Tide gauge

	
	031
	Observed water level time series

	002
	Vertical soundings (other than satellite)
	001
	Upper-wind reports from fixed-land stations (PILOT)

	
	
	002
	Upper-wind reports from ships (PILOT SHIP)

	
	
	003
	Upper-wind reports from mobile-land stations (PILOT MOBIL)

	
	
	004
	Upper-level temperature/humidity/wind reports from fixed-land stations (TEMP)

	
	
	005
	Upper-level temperature/humidity/wind reports from ships (TEMP SHIP)

	
	
	006
	Upper-level temperature/humidity/wind report from mobile-land stations (TEMPMOBIL)

	
	
	007
	Upper-level temperature/humidity/wind reports from dropwinsondes (TEMP DROP)

	
	
	010
	Wind profiler reports

	
	
	011
	RASS temperature profiles

	
	
	020
	ASDAR/ACARS profiles (AMDAR)

	
	
	025
	Climatological observations from fixed-land stations (CLIMAT TEMP)

	
	
	026
	Climatological observations from ships (CLIMAT TEMP SHIP)

	003
	Vertical soundings (satellite)
	000
	Temperature (SATEM)

	
	001
	TIROS (TOVS)

	004
	Single level upper-air data (other than satellite)
	000
	ASDAR/ACARS (AMDAR)

	
	001
	Manual (AIREP, PIREP)

	005
	Single level upper-air data (satellite)
	000
	Cloud wind data (SATOB)

	006
	Radar data
	000
	Reflectivity data 

	
	001
	Doppler wind profiles

	
	002
	Derived products

	
	003
	Ground radar weather (RADOB)

	007
	Synoptic features
	000
	Forecast Tropical cyclone tracks from EPS

	008
	Physical/chemical constituents
	000
	Ozone measurement at surface

	
	001
	Ozone vertical sounding

	009
	Dispersal and transport
	000
	Trajectories, analysis or forecast

	010
	Radiological data
	001
	Observation (RADREP)

	
	002
	Forecast (RADOF)

	012
	Surface data (satellite)
	000
	ERS-uwa

	
	001
	ERS-uwi

	
	002
	ERS-ura

	
	003
	ERS-uat

	
	004
	SSM/I radiometer

	
	005
	Quickscat

	
	006
	Surface temp./radiation (SATOB)

	031
	Oceanographic data
	000
	Surface observation 

	
	001
	Surface observation along track (TRACKOB)

	
	002
	Spectral wave observation (WAVEOB)

	
	003
	Bathythermal observation (BATHY)

	
	004
	Sub surface floats (profile)

	
	005
	XBT/XCTD profiles (TESAC)

	
	006
	Waves reports


SEQUENCE DESCRIPTORS FOR SYNOPTIC REPORTS FROM LAND AND SEA STATIONS (SUITABLE FOR SYNOP, SYNOP MOBIL, SHIP AND SHIP FROM VOS STATIONS OBSERVATION DATA) 

1. List of sequence descriptors displayed in the templates
Following sequence descriptors for synoptic reports from land and ship (suitable for SYNOP, SYNOP MOBIL, SHIP and SHIP from VOS stations observations data) are listed in Chapter 3 of this Annex:

3 01 092,  3 01 093,  3 02 031, 3 02 032, 3 02 033, 3 02 034, 3 02 035,  3 02 036, 3 02 037, 3 02 038, 3 02 039,  3 02 040,  3 02 041, 3 02 042, 3 02 043, 3 02 044, 3 02 045,  3 02 046, 3 02 047,  3 02 048, 3 02 052, 3 02 053,  3 02 054,  3 02 055, 3 02 056, 3 02 057, 3 02 058, 3 02 059,  3 02 060, 3 02 062, 3 02 063 and 3 07 070.     

2. Sequence descriptors 3 02 046, 3 02 047 and 3 02 048 

3 02 046 is proposed to express the data of the SYNOP group 54g0sndT, where

        g0  is “Period of time, in hours, between the time of observation and the temperature change”,
        sn   is “Sign of the temperature change” – Code table 3845,
            dT  is “ Amount of temperature change, the sign of the change given by sn “– Code table 0822.

	
	
	
	
	
	
	 (Temperature change)

	3
	02
	046
	0
	04
	024
	Time period or displacement                          

	
	
	
	0
	04
	024
	Time period or displacement         

	
	
	
	0
	12
	049
	Temperature change over period specified  


3 02 047 is proposed to express data of SYNOP group 56DLDMDH, where

        DL  is  “True direction from which CL clouds are moving” – Code table 0700, 
        DM  is  “True direction from which CM clouds are moving” – Code table 0700,
            DH  is  “True direction from which CH clouds are moving”  – Code table 0700.

	
	
	
	
	
	
	(Direction of cloud drift) 

	3
	02
	047
	1
	02
	003
	Replicate 2 descriptors 3 times  

	
	
	
	0
	08
	002
	Vertical significance 

	
	
	
	0
	20
	054
	True direction from which clouds are moving 


3 02 048 is proposed to express data of SYNOP group 57CDaeC, where

        C  is  “Genus of cloud” – Code table 0500, 
        Da  is  “True direction in which the phenomenon indicated is observed” – Code table 0700,
            eC is  “Elevation angle of the top of the cloud indicated by C”  – Code table 1004.
	
	
	
	
	
	
	(Direction and elevation of cloud)

	3
	02
	048
	0
	05
	021
	Bearing or azimuth

	
	
	
	0
	07
	021
	Elevation angle

	
	
	
	0
	20
	012
	Cloud type

	
	
	
	0
	05
	021
	Bearing or azimuth ( = missing to cancel the previous value)

	
	
	
	0
	07
	021
	Elevation angle ( = missing to cancel the previous value)


APPENDIX B

NEW ENTRIES FOR SATELLITE 

Add new entries to the Common Code Tables C-5 and C-8 as follows.

(1)
A new entry to the Common Code Table C-5: Satellite Identifier
Code figure for 
Code figure for


I6I6I6
BUFR


121
ADEOS II

(2)
New entries to the Common Code Table C-8: Satellite instruments
Code
Agency
Type
Instrument 
Instrument long name




short name

481
JAXA
Radiometer
AMSR
Advanced Microwave Scanning





Radiometer

484
JAXA
Imager
GLI
Global Imager
(3)
EOS class to be added in Code Table 0 02 020 as Entry 10.

Proposed additions to Common Table C-5

The proposed new entries to Common Code Table C-5 are:

Code figure for BUFR

      i6i6i6                      (Code table 0 01 007)

     060                                      060                            ENVISAT

      249                                     249                            DMSP 16

      285                                     285                            DMSP 17

      282                                     282                            TRMM

      784                                     784                            AQUA

REPRESENTATION OF SATELLITE RADIO OCCULTATION DATA
Additions to Common Code Table C-5 (Satellite Identifier)
              Descriptor         Value     Meaning
                001007             40      Oersted   

41 Champ

722 GRACE A

723 GRACE B

740 COSMIC-1

741 COSMIC-2

742 COSMIC-3

743 COSMIC-4

744 COSMIC-5

745 COSMIC-6

800 Sunsat

820 
SAC-C

         And add the range headings:


800 – 849
Allocated to other satellite operators

and:


850 – 998
Reserved
ADDITIONS FOR TRANSMITTING SIGWX DATA

(1)
Add the following new entries to the code table for descriptor 0-08-040/B-08-040 “Flight level significance”:

43 Begin missing wind data

44 End missing wind data

60 Level of 80-knot isotach above jet

61 Level of 80-knot isotach below jet

(2)
Add the following new note (3) to Class 19 of BUFR/CREX Table B:

“Descriptor 0-19-005: the direction given in this entry is the direction towards which the feature is moving.”

ADDITIONS TO COMMON CODE TABLE C‑2: RADIOSONDE/ SOUNDING SYSTEM USED

	Common Code Table:
	(Code table 3685 -rara (Radiosonde/sounding system used) – for alphanumeric codes

	
	(Code table 0 02 011 (Radiosonde type) in BUFR


	Code figure for rara
(Code table 3685)
	Code figure for BUFR

(Code table 0 02 011)
	

	
	
	

	00–01
	0–1
	Reserved

	02
	2
	No radiosonde – passive target (e.g. reflector)

	03
	3
	No radiosonde – active target (e.g. transponder)

	04
	4
	No radiosonde – passive temperature‑humidity profiler

	05
	5
	No radiosonde – active temperature‑humidity profiler

	06
	6
	No radiosonde – radio‑acoustic sounder

	07–08
	7–8
	No radiosonde – . . . (reserved)

	09
	9
	No radiosonde – system unknown or not specified

	10
	10
	VIZ type A pressure‑commutated (USA)

	11
	11
	VIZ type B time‑commutated (USA)

	12
	12
	RS SDC (Space Data Corporation – USA)

	13
	13
	Astor (no longer made — Australia)

	14
	14
	VIZ Mark I MICROSONDE (USA)

	15
	15
	EEC Company type 23 (USA)

	16
	16
	Elin (Austria)

	17
	17
	Graw G. (Germany)

	18
	18
	Reserved for allocation of radiosonde

	19
	19
	Graw M60 (Germany)

	20
	20
	Indian Meteorological Service MK3 (India)

	21
	21
	VIZ/Jin Yang Mark I MICROSONDE (South Korea)

	22
	22
	Meisei RS2‑80 (Japan)

	23
	23
	Mesural FMO 1950A (France)

	24
	24
	Mesural FMO 1945A (France)

	25
	25
	Mesural MH73A (France)

	26
	26
	Meteolabor Basora (Switzerland)

	27
	27
	AVK‑MRZ (Russian Federation)

	28
	28
	Meteorit Marz2‑1 (Russian Federation)

	29
	29
	Meteorit Marz2‑2 (Russian Federation)

	30
	30
	Oki RS2‑80 (Japan)

	31
	31
	VIZ/Valcom type A pressure‑commutated (Canada)

	32
	32
	Shanghai Radio (China)

	33
	33
	UK Met Office MK3 (UK)

	34
	34
	Vinohrady (Czechoslovakia) 

	35
	35
	Vaisala RS18 (Finland)

	36
	36
	Vaisala RS21 (Finland)

	37
	37
	Vaisala RS80 (Finland)

	38
	38
	VIZ LOCATE Loran‑C (USA)

	39
	39
	Sprenger E076 (Germany)

	40
	40
	Sprenger E084 (Germany)

	41
	41
	Sprenger E085 (Germany)

	42
	42
	Sprenger E086 (Germany)

	43
	43
	AIR IS ‑ 4A ‑ 1680 (USA)

	44
	44
	AIR IS ‑ 4A ‑ 1680 X (USA)

	45
	45
	RS MSS (USA)

	46
	46
	Air IS ‑ 4A ‑ 403 (USA)

	47
	47
	Meisei RS2‑91 (Japan)

	48
	48
	VALCOM (Canada)

	49
	49
	VIZ MARK II (USA)

	50
	50
	GRAW DFM‑90 (Germany)

	51
	51
	VIZ-B2 (USA)

	52
	52
	Vaisala RS80-57H

	53
	53
	AVK-RF95 (Russian Federation)

	54
	54
	GRAW DFM-97 (Germany)

	55
	55
	Meisei RS-01G (Japan)

	56
	56
	Modem M2K2 GPSonde with derived pressure from GPS height (France)

	57
	57
	Modem M2K2‑P GPSonde with pressure sensor chip (France)

	58
	58
	AVK‑BAR(Russian Federation)

	59
	59
	Modem M2K2‑R 1680 MHz RDF radiosonde with pressure sensor chip (France)

	60
	60
	Vaisala RS80/MicroCora (Finland)

	61
	61
	Vaisala RS80/Loran/Digicora I,II or Marwin  (Finland)

	62
	62
	Vaisala RS80/PCCora (Finland)

	63
	63
	Vaisala RS80/Star (Finland)

	64
	64
	Orbital Sciences Corporation, Space Data Division, transponder radiosonde, type 909‑11‑XX, where XX correspond to the model of the instrument (USA)

	65
	65
	VIZ transponder radiosonde, model number 1499–520 (USA)

	66
	66
	Vaisala RS80 /Autosonde (Finland)

	67
	67
	Vaisala RS80/Digicora III (Finland)

	68
	68
	AVK‑MRZ‑UAP(Russian Federation)

	69
	69
	AVK‑BAR‑UAP(Russian Federation)

	70
	70
	Vaisala RS92/Star (Finland)

	71
	71
	Vaisala RS90/Digicora I,II or Marwin (Finland)

	72
	72
	Vaisala RS90/PC-Cora (Finland)

	73
	73
	Vaisala RS90/Autosonde (Finland)

	74
	74
	Vaisala RS90/Star (Finland)

	75
	75
	AVK-MRZ-ARMA (Russian Federation)

	76
	76
	AVK-RF95-ARMA (Russian Federation)

	77
	77
	Modem GL98 GPSonde with derived pressure from GPS height (France)

	78
	78
	Vaisala RS90/Digicora III (Finland)

	79
	79
	Vaisala RS92/Digicora I,II or Marwin (Finland)

	80
	80
	Vaisala RS92/Digicora III (Finland)

	81
	81
	Vaisala RS92/Autosonde (Finland)

	82
	82
	Sippican MK2 GPS/STAR (USA) with rod thermistor, carbon element, and derived pressure

	83
	83
	Sippican MK2 GPS/W9000  (USA) with rod thermistor, carbon element, and derived pressure

	84
	84
	Sippican MARK II with chip thermistor, carbon element, and derived pressure from GPS height

	85
	85
	Sippican MARK IIA with chip thermistor, carbon element, and derived pressure from GPS height

	86
	86
	Sippican MARK II with chip thermistor, pressure, and carbon element

	87
	87
	Sippican MARK IIA with chip thermistor, pressure, and carbon element

	88
	88
	MARL‑A‑MRZ (Russian Federation)

	89
	89
	MARL‑A‑BAR (Russian Federation)

	90
	90
	Radiosonde not specified or unknown

	91
	91
	Pressure‑only radiosonde

	92
	92
	Pressure‑only radiosonde plus transponder

	93
	93
	Pressure‑only radiosonde plus radar‑reflector

	94
	94 
	No‑pressure radiosonde plus transponder

	95
	95 
	No‑pressure radiosonde plus radar‑reflector

	96
	96 
	Descending radiosonde

	97–99
	97–99
	Reserved for allocation of sounding systems with incomplete sondes

	
	100–254 Reserved
	

	
	255 Missing value
	


NOTES:

(1)
References to countries in brackets indicate the manufacturing location rather than the country using the instrument.

(2)
Some of the radiosondes listed are no longer in use but are retained for archiving purposes.

Additions in Common Code Table C-3 :  Instrument type for water temperature profile measurement with fall rate equation coefficients:

   742  742     TSK XCTD-2

   743  743     TSK XCTD-2F

(There is no equation coefficients.)

Additions in Common Code Table C-4: Water temperature profile recorder types
   47   47      TSK MK-130A XCTD recorder

ADDITIONS TO COMMON CODE TABLE C‑1: Identification of originating/generating centre

	Common Code Table:
	(F1F2 for alphanumeric codes

	
	(F3F3F3 for alphanumeric codes

	
	(Code Table 0 in GRIB Edition 1/Code Table 0 01 033 in BUFR


	Code figure for F1F2
	Code figure for F3F3F3
	Octet 5 in GRIB Edition 1, Sect. 1/ Octet 6 in BUFR Edition 3, Sect. 1
	

	
	
	
	

	00
	000
	0
	WMO Secretariat

	
	
	
	01-09: WMCs

	01
	001
	1
	Melbourne

	02
	002
	2
	Melbourne

	03
	003
	3
	)

	04
	004
	4
	Moscow

	05
	005
	5
	Moscow

	06
	006
	6
	)

	07
	007
	7
	US National Weather Service, National Centres for Environmental Prediction(NCEP)

	08
	008
	8
	US National Weather Service TelecommunicationsGateway (NWSTG)

	09
	009
	9
	US National Weather Service - Other

	
	
	
	10-25: Centres in Region I

	10
	010
	10
	Cairo (RSMC/RAFC)

	11
	011
	11
	)

	12
	012
	12
	Dakar (RSMC/RAFC)

	13
	013
	13
	)

	14
	014
	14
	Nairobi (RSMC/RAFC)

	15
	015
	15
	)

	16
	016
	16
	Casablanca (RSMC)

	17
	017
	17
	Tunis (RSMC)

	18
	018
	18
	Tunis Casablanca (RSMC)

	19
	019
	19
	)

	20
	020
	20
	Las Palmas (RAFC)

	21
	021
	21
	Algiers (RSMC)

	22
	022
	22
	ACMAD

	23
	023
	23
	Mozambique (NMC)

	24
	024
	24
	Pretoria (RSMC)

	25
	025
	25
	La Réunion (RSMC)

	
	
	
	26-40: Centres in Region II

	26
	026
	26
	Khabarovsk (RSMC)

	27
	027
	27
	)

	28
	028
	28
	New Delhi (RSMC/RAFC)

	29
	029
	29
	)

	30
	030
	30
	Novosibirsk (RSMC)

	31
	031
	31
	)

	32
	032
	32
	Tashkent (RSMC)

	33
	033
	33
	Jeddah (RSMC)

	34
	034
	34
	Tokyo (RSMC), Japan Meteorological Agency

	35
	035
	35
	)

	36
	036
	36
	Bangkok

	37
	037
	37
	Ulan Bator

	38
	038
	38
	Beijing (RSMC)

	39
	039
	39
	)

	40
	040
	40
	Seoul

	
	
	
	41-50: Centres in Region III

	41
	041
	41
	Buenos Aires (RSMC/RAFC)

	42
	042
	42
	)

	43
	043
	43
	Brasilia (RSMC/RAFC)

	44
	044
	44
	)

	45
	045
	45
	Santiago

	46
	046
	46
	Brazilian Space Agency ­ INPE

	47
	047
	47
	Colombia NMC

	48
	048
	48
	Ecuador NMC

	49
	049
	49
	Peru NMC

	50
	050
	50
	Venezuela NMC

	
	
	
	51-63: Centres in Region IV

	51
	051
	51
	Miami (RSMC/RAFC)

	52
	052
	52
	Miami RSMC, National Hurricane Center

	53
	053
	53
	Montreal (RSMC)

	54
	054
	54
	)

	55
	055
	55
	San Francisco

	56
	056
	56
	Reserved

	57
	057
	57
	U.S. Air Force Air Force Global Weather Central 

	58
	058
	58
	Fleet Numerical Meteorology and Oceanography Center, Monterey, CA

	59
	059
	59
	The NOAA Forecast Systems Laboratory, Boulder, CO, USA

	60
	060
	60
	United States National Centre for Atmospheric Research (NCAR)

	61
	061
	61
	Service ARGOS - Landover

	62
	062
	62
	U.S. Naval Oceanographic Office

	63
	063
	63
	Reserved for another centre in Region IV

	
	
	
	64-73: Centres in Region V

	64
	064
	64
	Honolulu (RSMC)

	65
	065
	65
	Darwin (RSMC)

	66
	066
	66
	)

	67
	067
	67
	Melbourne (RSMC)

	68
	068
	68
	Reserved

	69
	069
	69
	Wellington (RSMC/RAFC)

	70
	070
	70
	)

	71
	071
	71
	Nadi (RSMC)

	72
	072
	72
	Singapore

	73
	073
	73
	Malaysia NMC

	
	
	
	74-99: Centres in Region VI

	74
	074
	74
	UK Meteorological Office ­ Exeter (RSMC)

	75
	075
	75
	)

	76
	076
	76
	Moscow (RSMC/RAFC)

	77
	077
	77
	Reserved

	78
	078
	78
	Offenbach (RSMC)

	79
	079
	79
	)

	80
	080
	80
	Rome (RSMC)

	81
	081
	81
	)

	82
	082
	82
	Norrköping

	83
	083
	83
	)

	84
	084
	84
	Toulouse (RSMC)

	85
	085
	85
	Toulouse (RSMC)

	86
	086
	86
	Helsinki

	87
	087
	87
	Belgrade

	88
	088
	88
	Oslo

	89
	089
	89
	Prague

	90
	090
	90
	Episkopi

	91
	091
	91
	Ankara

	92
	092
	92
	Frankfurt/Main (RAFC)

	93
	093
	93
	London (WAFC)

	94
	094
	94
	Copenhagen

	95
	095
	95
	Rota

	96
	096
	96
	Athens

	97
	097
	97
	European Space Agency (ESA)

	98
	098
	98
	ECMWF, RSMC

	99
	099
	99
	De Bilt


Additional Centres 
	n.a.
	100 
	100 
	Brazzaville 

	n.a.
	101
	101
	Abidjan 

	n.a.
	102
	102
	Libyan Arab Jamahiriya NMC

	n.a.
	103
	103
	Madagascar NMC

	n.a.
	104
	104
	Mauritius NMC

	n.a.
	105
	105
	Niger NMC

	n.a.
	106
	106
	Seychelles NMC

	n.a.
	107
	107
	Uganda NMC

	n.a.
	108
	108
	Tanzania NMC

	n.a.
	109
	109
	Zimbabwe NMC

	
	
	
	

	n.a. 
	110
	110
	Hong-Kong, China

	n.a. 
	111
	111
	Afghanistan NMC

	n.a. 
	112
	112
	Bahrain NMC

	n.a. 
	113
	113
	Bangladesh NMC

	n.a. 
	114
	114
	Bhutan NMC

	n.a. 
	115
	115
	Cambodia NMC

	n.a. 
	116
	116
	Democratic People's Republic of Korea NMC

	n.a. 
	117
	117
	Islamic Republic of Iran NMC

	n.a. 
	118
	118
	Iraq NMC

	n.a. 
	119
	119
	Kazakhstan NMC

	n.a. 
	120
	120
	Kuwait NMC

	n.a. 
	121
	121
	Kyrgyz Republic NMC

	n.a. 
	122
	122
	Lao People's Democratic Republic NMC

	n.a. 
	123
	123
	Macao, China

	n.a. 
	124
	124
	Maldives NMC

	n.a. 
	125
	125
	Myanmar NMC

	n.a. 
	126
	126
	Nepal NMC

	n.a. 
	127
	127
	Oman NMC

	n.a. 
	128
	128
	Pakistan NMC

	n.a. 
	129
	129
	Qatar NMC

	n.a. 
	130
	130
	Republic of Yemen NMC

	
	131
	131
	Sri Lanka, NMC

	n.a. 
	132
	132
	Tajikistan NMC

	n.a. 
	133
	133
	Turkmenistan NMC

	n.a. 
	134
	134
	United Arab Emirates NMC

	
	135
	135
	Uzbekistan, NMC

	n.a. 
	136
	136
	Socialist Republic of Viet Nam NMC

	n.a.
	137 to 139
	137 to 139
	Reserved for other centres 

	
	
	
	

	n.a. 
	140
	140
	Bolivia NMC

	n.a. 
	141
	141
	Guyana NMC

	n.a. 
	142
	142
	Paraguay NMC

	n.a. 
	143
	143
	Suriname NMC

	n.a. 
	144
	144
	Uruguay NMC

	n.a. 
	145
	145
	French Guyana

	n.a.
	146 to 149
	146 to 149
	Reserved for other centres 

	
	
	
	

	n.a. 
	150
	150
	Antigua and Barbuda NMC

	n.a. 
	151
	151
	Bahamas NMC

	n.a. 
	152
	152
	Barbados NMC

	n.a. 
	153
	153
	Belize NMC

	n.a. 
	154
	154
	British Caribbean Territories Centre

	n.a. 
	155
	155
	San Jose

	n.a. 
	156
	156
	Cuba NMC

	n.a. 
	157
	157
	Dominica NMC

	n.a. 
	158
	158
	Dominican Republic NMC

	n.a.
	159
	159
	El Salvador NMC

	n.a.
	160
	160
	US NOAA/NESDIS  

	n.a.
	161
	161
	US NOAA Office of Oceanic and Atmospheric Research

	n.a.
	162
	162
	Guatemala NMC

	n.a.
	163
	163
	Haiti NMC

	n.a.
	164
	164
	Honduras NMC

	n.a.
	165
	165
	Jamaica NMC

	n.a.
	166
	166
	Mexico

	n.a.
	167
	167
	Netherlands Antilles and Aruba NMC

	n.a.
	168
	168
	Nicaragua NMC

	n.a.
	169
	169
	Panama NMC

	n.a.
	170
	170
	Saint Lucia NMC

	n.a.
	171
	171
	Trinidad and Tobago NMC

	n.a.
	172
	172
	French Departments

	n.a.
	173 to 189
	173 to 189
	Reserved for other centres 

	
	
	
	

	n.a.
	190
	190
	Cook Islands NMC

	n.a.
	191
	191
	French Polynesia NMC

	n.a.
	192
	192
	Tonga NMC

	n.a.
	193
	193
	Vanuatu NMC

	n.a.
	194
	194
	Brunei NMC

	n.a.
	195
	195
	Indonesia NMC

	n.a.
	196
	196
	Kiribati NMC

	n.a.
	197
	197
	Federated States of Micronesia NMC 

	n.a.
	198
	198
	New Caledonia NMC

	n.a.
	199
	199
	Niue

	n.a.
	200
	200
	Papua New Guinea NMC

	n.a.
	201
	201
	Philippines NMC

	n.a.
	202
	202
	Samoa NMC

	n.a.
	203
	203
	Solomon Islands NMC

	n.a.
	204 to 209
	204 to 209
	Reserved for other centres 

	
	
	
	

	n.a.
	210
	210
	Frascati (ESA/ESRIN)

	n.a.
	211
	211
	Lanion

	n.a.
	212
	212
	Lisboa

	n.a.
	213
	213
	Reykjavik

	n.a.
	214
	214
	Madrid

	n.a.
	215
	215
	Zürich

	n.a.
	216
	216
	Service ARGOS Toulouse

	n.a.
	217
	217
	Bratislava

	n.a.
	218
	218
	Budapest

	n.a.
	219
	219
	Ljubljana

	n.a.
	220
	220
	Warsaw

	n.a.
	221
	221
	Zagreb

	n.a.
	222
	222
	Albania NMC

	n.a.
	223
	223
	Armenia NMC

	n.a.
	224
	224
	Austria NMC

	n.a.
	225
	225
	Azerbaijan NMC

	n.a.
	226
	226
	Belarus NMC

	n.a.
	227
	227
	Belgium NMC

	n.a.
	228
	228
	Bosnia and Herzegovina NMC

	n.a.
	229
	229
	Bulgaria NMC

	n.a.
	230
	230
	Cyprus NMC

	n.a.
	231
	231
	Estonia NMC

	n.a.
	232
	232
	Georgia NMC

	n.a.
	233
	233
	Dublin

	n.a.
	234
	234
	Israel NMC

	n.a.
	235
	235
	Jordan NMC

	n.a.
	236
	236
	Latvia NMC

	n.a.
	237
	237
	Lebanon NMC

	n.a.
	238
	238
	Lithuania NMC

	n.a.
	239
	239
	Luxembourg

	n.a.
	240
	240
	Malta NMC

	n.a.
	241
	241
	Monaco

	n.a.
	242
	242
	Romania NMC

	n.a.
	243
	243
	Syrian Arab Republic NMC

	n.a.
	244
	244
	The former Yugoslav Republic of Macedonia NMC

	n.a.
	245
	245
	Ukraine NMC

	n.a.
	246
	246
	Republic of Moldova

	n.a.
	247 to 253
	247 to 253
	Reserved for other centres 

	n.a.
	254
	254
	EUMETSAT Operation Centre

	n.a.
	255
	255
	Missing value

	n.a.
	256 to 999
	n.a.
	Not used


NOTES:

(1)
The closed bracket sign ) indicates that the corresponding code figure is reserved for the previously named centre.

(2)
n.a. means not available.

(3)
With GRIB or BUFR, to indicate whether the originating/generating centre is a sub-centre or not, the following procedure should be applied:


Use in GRIB Edition 1of Octet 26, Section 1, or use in BUFR Edition 3 of Octet 5, Section 1 with the following meaning:

	Code figure


	

	0
	Not a sub-centre, the originating/generating centre is the centre defined by Octet 5, Section 1 of GRIB Edition 1 or Octet 6, Section 1 of BUFR edition 3.

	
	

	1 to 254
	Identifier of the sub‑centre which is the originating/generating centre.  The identifier of the sub-centre is allocated by the associated centre, which is defined by octet 5, Section 1 of GRIB Edition 1or octet 6, Section 1 of BUFR Edition 3.  The sub-centre(s) identifiers should be supplied to the WMO Secretariat by the associated centre(s) for publication.


(4) For Sub-centres definition provided to the WMO Secretariat, see Common table C-12.

ADDITIONS TO COMMON CODE TABLE C‑11: Originating/generating centres

	CREX B 01 035

 (5 characters)
	Section 1/ Octets 6-7 in GRIB Edition 2 

BUFR 0-01-035 (16 bits) Section 1/ Octets 5-6 in Edition 4
	

	
	
	

	00000
	00000
	WMO Secretariat

	
	
	00001-00009: WMCs

	00001
	00001
	Melbourne

	00002
	00002
	Melbourne

	00003
	00003
	)

	00004
	00004
	Moscow

	00005
	00005
	Moscow

	00006
	00006
	)

	00007
	00007
	US National Weather Service, National Centres for Environmental Prediction(NCEP)

	00008
	00008
	US National Weather Service TelecommunicationsGateway (NWSTG)

	00009
	00009
	US National Weather Service - Other

	
	
	00010-00025: Centres in Region I

	00010
	00010
	Cairo (RSMC)

	00011
	00011
	)

	00012
	00012
	Dakar (RSMC)

	00013
	00013
	)

	00014
	00014
	Nairobi (RSMC)

	00015
	00015
	)

	00016
	00016
	Casablanca (RSMC)

	00017
	00017
	Tunis (RSMC)

	00018
	00018
	Tunis Casablanca (RSMC)

	00019
	00019
	)

	00020
	00020
	Las Palmas 

	00021
	00021
	Algiers (RSMC)

	00022
	00022
	ACMAD

	00023
	00023
	Mozambique (NMC)

	00024
	00024
	Pretoria (RSMC)

	00025
	00025
	La Réunion (RSMC)

	
	
	00026-00040: Centres in Region II

	00026
	00026
	Khabarovsk (RSMC)

	00027
	00027
	)

	00028
	00028
	New Delhi (RSMC)

	00029
	00029
	)

	00030
	00030
	Novosibirsk (RSMC)

	00031
	00031
	)

	00032
	00032
	Tashkent (RSMC)

	00033
	00033
	Jeddah (RSMC)

	00034
	00034
	Tokyo (RSMC), Japan Meteorological Agency

	00035
	00035
	)

	00036
	00036
	Bangkok

	00037
	00037
	Ulan Bator

	00038
	00038
	Beijing (RSMC)

	00039
	00039
	)

	00040
	00040
	Seoul

	
	
	00041-00050: Centres in Region III

	00041
	00041
	Buenos Aires (RSMC)

	00042
	00042
	)

	00043
	00043
	Brasilia (RSMC)

	00044
	00044
	)

	00045
	00045
	Santiago

	00046
	00046
	Brazilian Space Agency ­ INPE

	00047
	00047
	Colombia NMC

	00048
	00048
	Ecuador NMC

	00049
	00049
	Peru NMC

	00050
	00050
	Venezuela NMC

	
	
	00051-00063: Centres in Region IV

	00051
	00051
	Miami (RSMC)

	00052
	00052
	Miami RSMC, National Hurricane Center

	00053
	00053
	Montreal (RSMC)

	00054
	00054
	)

	00055
	00055
	San Francisco

	00056
	00056
	Reserved

	00057
	00057
	U.S. Air Force Air Force Global Weather Central 

	00058
	00058
	Fleet Numerical Meteorology and Oceanography Center, Monterey, CA

	00059
	00059
	The NOAA Forecast Systems Laboratory, Boulder, CO, USA

	00060
	00060
	United States National Centre for Atmospheric Research (NCAR)

	00061
	00061
	Service ARGOS - Landover

	00062
	00062
	U.S. Naval Oceanographic Office

	00063
	00063
	Reserved for another centre in Region IV

	
	
	00064-00073: Centres in Region V

	00064
	00064
	Honolulu (RSMC)

	00065
	00065
	Darwin (RSMC)

	00066
	00066
	)

	00067
	00067
	Melbourne (RSMC)

	00068
	00068
	Reserved

	00069
	00069
	Wellington (RSMC)

	00070
	00070
	)

	00071
	00071
	Nadi (RSMC)

	00072
	00072
	Singapore

	00073
	00073
	Malaysia (NMC)

	
	
	00074-00099: Centres in Region VI

	00074
	00074
	UK Meteorological Office ­ Exeter (RSMC)

	00075
	00075
	)

	00076
	00076
	Moscow (RSMC)

	00077
	00077
	Reserved

	00078
	00078
	Offenbach (RSMC)

	00079
	00079
	)

	00080
	00080
	Rome (RSMC)

	00081
	00081
	)

	00082
	00082
	Norrköping

	00083
	00083
	)

	00084
	00084
	Toulouse (RSMC)

	00085
	00085
	Toulouse (RSMC)

	00086
	00086
	Helsinki

	00087
	00087
	Belgrade

	00088
	00088
	Oslo

	00089
	00089
	Prague

	00090
	00090
	Episkopi

	00091
	00091
	Ankara

	00092
	00092
	Frankfurt/Main 

	00093
	00093
	London (WAFC)

	00094
	00094
	Copenhagen

	00095
	00095
	Rota

	00096
	00096
	Athens

	00097
	00097
	European Space Agency (ESA)

	00098
	00098
	ECMWF, RSMC

	00099
	00099
	De Bilt

	
	
	

	00100
	00100
	Brazzaville 

	00101
	00101
	Abidjan 

	00102
	00102
	Libyan Arab Jamahiriya NMC

	00103
	00103
	Madagascar NMC

	00104
	00104
	Mauritius NMC

	00105
	00105
	Niger NMC

	00106
	00106
	Seychelles NMC

	00107
	00107
	Uganda NMC

	00108
	00108
	Tanzania NMC

	00109
	00109
	Zimbabwe NMC

	
	
	

	00110
	00110
	Hong-Kong, China

	00111
	00111
	Afghanistan NMC

	00112
	00112
	Bahrain NMC

	00113
	00113
	Bangladesh NMC

	00114
	00114
	Bhutan NMC

	00115
	00115
	Cambodia NMC

	00116
	00116
	Democratic People's Republic of Korea NMC

	00117
	00117
	Islamic Republic of Iran NMC

	00118
	00118
	Iraq NMC

	00119
	00119
	Kazakhstan NMC

	00120
	00120
	Kuwait NMC

	00121
	00121
	Kyrgyz Republic NMC

	00122
	00122
	Lao People's Democratic Republic NMC

	00123
	00123
	Macao, China

	00124
	00124
	Maldives NMC

	00125
	00125
	Myanmar NMC

	00126
	00126
	Nepal NMC

	00127
	00127
	Oman NMC

	00128
	00128
	Pakistan NMC

	00129
	00129
	Qatar NMC

	00130
	00130
	Republic of Yemen NMC

	131
	131
	Sri Lanka, NMC

	132
	132
	Tajikistan NMC

	133
	133
	Turkmenistan NMC

	134
	134
	United Arab Emirates NMC

	135
	135
	Uzbekistan, NMC

	136
	136
	Socialist Republic of Viet Nam NMC

	137 to 139
	137 to 139
	Reserved for other centres 

	
	
	

	00140
	00140
	Bolivia NMC

	00141
	00141
	Guyana NMC

	00142
	00142
	Paraguay NMC

	00143
	00143
	Suriname NMC

	00144
	00144
	Uruguay NMC

	00145
	00145
	French Guyana

	00146-00149
	00146-00149
	Reserved for other centres

	
	
	

	00150
	00150
	Antigua and Barbuda NMC

	00151
	00151
	Bahamas NMC

	00152
	00152
	Barbados NMC

	00153
	00153
	Belize NMC

	00154
	00154
	British Caribbean Territories Centre

	00155
	00155
	San Jose

	00156
	00156
	Cuba NMC

	00157
	00157
	Dominica NMC

	00158
	00158
	Dominican Republic NMC

	00159
	00159
	El Salvador NMC

	00160
	00160
	US NOAA/NESDIS  

	00161
	00161
	US NOAA Office of Oceanic and Atmospheric Research

	00162
	00162
	Guatemala NMC

	00163
	00163
	Haiti NMC

	00164
	00164
	Honduras NMC

	00165
	00165
	Jamaica NMC

	00166
	00166
	Mexico

	00167
	00167
	Netherlands Antilles and Aruba NMC

	00168
	00168
	Nicaragua NMC

	00169
	00169
	Panama NMC

	00170
	00170
	Saint Lucia NMC

	00171
	00171
	Trinidad and Tobago NMC

	00172
	00172
	French Departments 

	00173-00189
	00173-00189
	Reserved for other centres 

	
	
	

	00190
	00190
	Cook Islands NMC

	00191
	00191
	French Polynesia NMC

	00192
	00192
	Tonga NMC

	00193
	00193
	Vanuatu NMC

	00194
	00194
	Brunei NMC

	00195
	00195
	Indonesia NMC

	00196
	00196
	Kiribati NMC

	00197
	00197
	Federated States of Micronesia NMC 

	00198
	00198
	New Caledonia NMC

	00199
	00199
	Niue

	00200
	00200
	Papua New Guinea NMC

	00201
	00201
	Philippines NMC

	00202
	00202
	Samoa NMC

	00203
	00203
	Solomon Islands NMC

	00204-00209
	00204-00209
	Reserved for other centres 

	
	
	

	00210
	00210
	Frascati (ESA/ESRIN)

	00211
	00211
	Lanion

	00212
	00212
	Lisboa

	00213
	00213
	Reykiavik

	00214
	00214
	Madrid

	00215
	00215
	Zürich

	00216
	00216
	Service ARGOS Toulouse

	00217
	00217
	Bratislava

	00218
	00218
	Budapest

	00219
	00219
	Ljubljana

	00220
	00220
	Warsaw

	00221
	00221
	Zagreb

	00222
	00222
	Albania NMC

	00223
	00223
	Armenia NMC

	00224
	00224
	Austria NMC

	00225
	00225
	Azerbaijan NMC

	00226
	00226
	Belarus NMC

	00227
	00227
	Belgium NMC

	00228
	00228
	Bosnia and Herzegovina NMC

	00229
	00229
	Bulgaria NMC

	00230
	00230
	Cyprus NMC

	00231
	00231
	Estonia NMC

	00232
	00232
	Georgia NMC

	00233
	00233
	Dublin

	00234
	00234
	Israel NMC

	00235
	00235
	Jordan NMC

	00236
	00236
	Latvia NMC

	00237
	00237
	Lebanon NMC

	00238
	00238
	Lithuania NMC

	00239
	00239
	Luxembourg

	00240
	00240
	Malta NMC

	00241
	00241
	Monaco

	00242
	00242
	Romania NMC

	00243
	00243
	Syrian Arab Republic NMC

	00244
	00244
	The former Yugoslav Republic of Macedonia NMC

	00245
	00245
	Ukraine NMC

	00246
	00246
	Republic of Moldova

	00247 to 00253
	00247 to 00253
	Reserved for other centres 

	00254
	00254
	EUMETSAT Operation Centre

	00255
	00255
	Not to be used

	
	
	

	00256
	00256
	Angola NMC

	00257
	00257
	Benin NMC

	00258
	00258
	Botswana NMC

	00259
	00259
	Burkina Faso NMC

	00260
	00260
	Burundi NMC

	00261
	00261
	Cameroon NMC

	00262
	00262
	Cape Verde NMC

	00263
	00263
	Central African republic NMC

	00264
	00264
	Chad NMC

	00265
	00265
	Comoros NMC

	00266
	00266
	Democratic Republic of the Congo NMC

	00267
	00267
	Djibouti NMC

	00268
	00268
	Eritrea NMC

	00269
	00269
	Ethiopia NMC

	00270
	00270
	Gabon NMC

	00271
	00271
	Gambia NMC

	00272
	00272
	Ghana NMC

	00273
	00273
	Guinea NMC

	00274
	00274
	Guinea Bissau NMC

	00275
	00275
	Lesotho NMC

	00276
	00276
	Liberia NMC

	00277
	00277
	Malawi NMC

	00278
	00278
	Mali NMC

	00279
	00279
	Mauritania NMC

	00280
	00280
	Namibia NMC

	00281
	00281
	Nigeria NMC

	00282
	00282
	Rwanda NMC

	00283
	00283
	Sao Tome and Principe NMC

	00284
	00284
	Sierra Leone NMC

	00285
	00285
	Somalia NMC

	00286
	00286
	Sudan NMC

	00287
	00287
	Swaziland NMC

	00288
	00288
	Togo NMC

	00289
	00289
	Zambia NMC

	00290 to 65534
	00290 to 65534
	Reserved for other centres 

	65535
	65535
	Missing value

	65536 to 99999
	n.a.
	Not used


NOTES:

(1)
The closed bracket sign “)” indicates that the corresponding code figure is reserved for the previously named centre.

(2)
n.a. means not available.

(3)
With GRIB or BUFR, to indicate whether the originating/generating centre is a sub-centre or not, the following procedure should be applied:


Use in GRIB of Octets 8-9, Section 1, or use in BUFR Edition 4 of Octets 7-8, Section 1 with the following meaning:

	Code figure


	

	0
	Not a sub-centre, the originating/generating centre is the centre defined by Octets 6-7, Section 1 of GRIB Edition 2 or Octets 5-6, Section 1 of BUFR Edition 4.

	
	

	1 to 254
	Identifier of the sub‑centre which is the originating/generating centre.  The identifier of the sub-centre is allocated by the associated centre, which is defined by octets 6-7, Section 1 of GRIB Edition 2 or octets 5-6, Section 1 of BUFR Edition 4.  The sub-centre(s) identifiers should be supplied to the WMO Secretariat by the associated centre(s) for publication.


(4) For Sub-centres definition provided to the WMO Secretariat, see Common table C-12.

ADDITIONS TO COMMON CODE TABLE C-12: Sub-Centres of Originating Centres defined by entries in Common Tables C-1 or C-11
	ORIGINATING CENTRES
	SUB-CENTRES

	C-1 or C-11
	BUFR 0 01 034 and Octets 7-8 in Section1 (Edition4)

Octet 5, Section 1 of BUFR (Edition 3)

Octet 26, Section 1 of GRIB Edition 1
Octets 8-9, Section 1 of GRIB Edition 2

	Code figure
	Name
	Code figure
	Name

	
	
	0
	No Sub-Centre

	Region IV
	
	
	

	00007
	US National Weather Service, NCEP
	1
	NCEP Reanalysis Project

	
	
	2
	NCEP Ensemble Products

	
	
	3
	NCEP Central Operations

	
	
	4
	Environmental Modeling Center

	
	
	5
	Hydrometeorological Prediction Center

	
	
	6
	Marine Prediction Center

	
	
	7
	Climate Prediction Center

	
	
	8
	Aviation Weather Center

	
	
	9
	Storm Prediction Center

	
	
	10
	Tropical Prediction Center

	
	
	11
	NWS Techniques Development Laboratory

	
	
	12
	NESDIS Office of Research and Applications

	
	
	13
	Federal Aviation Administration

	
	
	14
	NWS Meteorological Development Laboratory

	00161
	U.S. NOAA Office of Oceanic and Atmospheric Research
	1
	Great Lakes Environmental Research Laboratory

	
	
	2
	Forecast Systems Laboratory

	Region VI
	
	
	

	00074
	UK M.O., Exeter (RSMC)
	1
	Shanwick Oceanic Area Control Centre

	
	
	2
	Fucino

	
	
	3
	Gatineau

	
	
	4
	Maspalomas

	
	
	5
	ESA ERS Central Facility

	
	
	6
	Prince Albert

	
	
	7
	West Freugh

	
	
	13
	Tromso

	
	
	21
	Agenzia Spaziale Italiana (Italy)

	
	
	22
	Centre National de la Recherche Scientifique (France)

	
	
	23
	GeoForschungsZentrum (Germany)

	
	
	24
	Geodetic Observatory Pecny (Czech Republic)

	
	
	25
	Institut d'Estudis Espacials de Catalunya (Spain)

	
	
	26
	Swiss Federal Office of Topography

	
	
	27
	Nordic Commission of Geodesy (Norway)

	
	
	28
	Nordic Commission of Geodesy (Sweden)

	
	
	29
	Institute de Geodesie National (France)

	
	
	30
	Bundesamt für Kartographie und Geodäsie (Germany)

	
	
	31
	Institute of Engineering Satellite Surveying and Geodesy (U.K.)

	00254
	EUMETSAT Operation Centre
	10
	Tromso (Norway)

	
	
	20
	Maspalomas (Spain)

	
	
	30
	Kangerlussuaq (Greenland)

	
	
	40
	Edmonton (Canada)

	
	
	50
	Bedford (Canada)

	
	
	60
	Gander (Canada)

	
	
	70
	Monterey (USA)

	
	
	80
	Wallops Island (USA)

	
	
	90
	Gilmor Creek (USA)

	
	
	100
	Athens (Greece
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The Commission is invited to:

(a) Note the requirements and the recommendations expressed in this document;

(b) Adopt Draft Recommendation 6.2/(3) 1 and the draft text for inclusion in the general summary of CBS-XIII

__________

Appendices:
A.
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B. Draft Recommendation 6.2(3)/1 CBS- XIII

C. Draft Recommendation 6.2(3)/2 CBS- XIII
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DRAFT TEXT FOR INCLUSION IN THE GENERAL SUMMARY OF CBS-XIII

6.2
INFORMATION SYSTEMS AND SERVICES (ISS) (Agenda item 6.2)

…………


DATA REPRESENTATION AND CODES 

6.2.x.1
The Commission noted with appreciation the work of the Expert Team on Data Representation and Codes (ET/DR&C) and thanked Mr Jean Clochard, (France), who chaired the team.  ……………


Modifications to the Manual on Codes

6.2.x.2
The Commission, in accordance with the scheme agreed upon during its previous session, which defined a three-steps mechanism proposed by the ET/DR&C for BUFR, CREX and GRIB 2 tables, with a view to accommodate user needs as follows:

(a) Approval (by chairs of ET/DR&C, OPAG and CBS president) of allocated table entries after expression of requirements.  The list is kept on-line in the WMO server;

(b) After validation, declaration of pre-operational use (approval by chairs of ET/DR&C, OPAG and CBS president).  The list is kept on-line in the WMO server; 

(c) Approval by CBS, Executive Council and introduction in the Manual;

agreed to recommend for inclusion in the Manual on Codes as listed in Draft Recommendation 6.2(3)/1 CBS-XIII (see Appendix B) additions to data representation tables approved during the inter-sessional period for pre-operational use.  All these additions were recommended for full operational implementation on 2 November 2005.  The additions to data representation tables are explained below.
FM 92 GRIB Edition 2

6.2.x.2.1
Noting further tests and experimental exchanges with the new FM 92 GRIB Edition 2, the Commission recommended additional templates for two new compression schemes based on JPEG 2000 and PNG, however more testing and validation were requested for the Weather-Huffman compression.  It was agreed the additions of new parameters in particular for image-like products, variable spacing grid and earth surface information (See Annex 1 of Draft Recommendation 6.2(3)/1 (CBS-XIII) in Appendix B).


The Commission was pleased to see the progress made in the use of GRIB 2 and noted that several Centres have reported on experimental and operational exchanges of fields in GRIB2.  EUMETSAT used GRIB2 to disseminate cloud mask products and soon cloud analysis image products.  EUMETSAT had decided to use GRIB2 for all future image-like products.  NCEP made available half-degree global output of its global model to AFWA (US Air Force Weather Agency), and should shortly send high-resolution output from Eta model to national forecast offices.  JMA had started using GRIB2 for radar data, analysis/nowcast/very short-range forecast for precipitations, 3-month forecast and warm/cold season forecast.  ECMWF aimed to provide GRIB2-coded probabilistic products for GTS at the end of 2004.


Regarding the available GRIB 2 encoder/decoder software, the Commission took note with appreciation of the work done by several advanced centres and thanked those making their software freely available, especially the decoder, which would enable the producers to generate fields in GRIB 2 format since all users would be able to process them after installation of the free decoder.  EUMETSAT had started production with specific encoders for each data type.  DWD had a software, still to be experimented; the target was for a universal encoder/decoder.  ECMWF had a software that would be universal, with C and Fortran interfaces, and covering also GRIB1 decoding.  It was expected to be available before the end of 2004, to be downloaded free on Internet.  NCEP had a package available “as is”, currently running under UNIX in operational context, written in FORTRAN 90 and C.  JMA had an encoder and sample decoders, but they were not universal.  UKMO had a package, not universal as far as packing methods were concerned.


FM 94 BUFR and FM 95 CREX tables

6.2.x.2.2 
The Commission considered the various requirements, which had been expressed for corrections and additions to BUFR or CREX regulations and Tables and agreed for their full operational implementation on 2 November 2005 (See Annex 2 of Draft Recommendation 6.2(3)/1 (CBS-XIII) in Appendix B).  A regulation was amended to define clearly displacement descriptors and increment descriptors.  New descriptors and new common sequences were added for translation in BUFR of SYNOP, SHIP, PILOT and TEMP observations and AMDAR profiles.  Additions were recommended for reporting both nominal and instrument values for Surface Observation Data, for reporting Meteosat 8 data, for representation of Satellite Radio Occultation data, for instantaneous radiation and for SIGWX messages.  Additions for AIRS satellite data, approved as pre-operational in 2003, after the meeting of ET/DR&C in Arusha in February 2003 were now recommended for full operational use.  Entries proposed previously for validation were now pre-operational and were recommended for full operational use on 2 November 2005: for ENVISAT data, wave–spectra, oceanographic data, ozone concentrations and radiosondes data.  .  The Commission was informed that additions of new entries defining new satellite instruments and identifiers, and new entries defining NMC of all countries as originating centres in Tables C-1 and C-11, had been approved by the President of CBS during the inter-session period.  New radiosondes entries in Common Code Tables C-2 had also been approved by the President of CBS during the inter-session period.  The Commission noted that this table was nearly saturated and recommended that BUFR format should be used for exchanging radiosonde data, as soon as possible.  


New editions of FM 94 BUFR and FM 95 CREX

6.2.x3 
The Commission recommended additions for a new BUFR edition, which had been validated for representation of probabilities, forecast values and new operators.  The other additions included in the new edition were the definition of international sub-categories, which would help the migration process (for sorting out bulletins), local sub-categories and full date format (See Annex 3 of Draft Recommendation 6.2(3)/1 (CBS-XIII) in Appendix B).  To increase the compatibility with BUFR, additions for a new edition of CREX were also recommended.  The Commission recommended the new editions for operational implementation on 2 November 2005, with the understanding that both editions, for BUFR, editions 3 and 4, and for CREX editions 1 and 2, could be used in parallel up to 2012, when the migration process will be fully completed; then BUFR edition 4 and CREX edition 2 would be the only ones accepted after that date.  The Commission consequently urged BUFR and CREX decoder software providers to adjust their software as soon as possible to be able to decode BUFR edition 4 and CREX edition 2 on 2 November 2005.  Encoders should also be adapted to encode data in the new editions formats.


Modifications to FM 15 METAR, FM 16 SPECI, FM 50 WINTEM and FM 51 TAF

6.2x4
Following requirements expressed by ICAO related to the amendment 73 to Annex 3/Technical Regulations (C.3.1) and comments by Meteo-France, KNMI and PROMET, the Commission recommended modifications to METAR/SPECI and TAF codes, for implementation on 2 November 2005 and approved the Draft Recommendation 6.2(3)/2 (CBS-XIII) (see Appendix C).  The Commission also recommended that WMO request ICAO to seriously consider for the future, the harmonization of implementation dates for code changes and Annex 3 amendments, in consultation with CAeM and CBS.  
DRAFT RECOMMENDATION 6.2/1 CBS-XIII: AMENDMENTS TO MANUAL ON CODES, VOLUME I.2, BINARY CODES AND COMMON FEATURES.
THE COMMISSION FOR BASIC SYSTEMS,

NOTING:

(1)
The report of the Meeting of the ET on Data Representation and Codes (Arusha, Tanzania, 17-21 February 2003);

(2)
The report of the Meeting of the ET on Data Representation and Codes (Kuala Lumpur, 21-26 June 2004);

(3)
The report of the ICT on ISS (Geneva, 27 September- 1 October 2004);

CONSIDERING the requirements:

(1)
For two new compression schemes based on JPEG 2000 and PNG and additions of new parameters in particular for image-like products, variable spacing grid and earth surface information in FM 92 GRIB 2;
(2)
For amending regulations 94.5.3.8 and 95.3.5.5. to define clearly displacement descriptors and increment descriptors;

(3)
For new descriptors for transmission in BUFR of TEMP and SYNOP data, for reporting both nominal and instrument values for Surface Observation Data, for reporting Meteosat 8 data, for representation of Satellite Radio Occultation data, for instantaneous radiation, for SIGWX messages, for ozone concentrations, for radiosondes metadata, for new common sequences for translation in BUFR of SYNOP, SHIP, PILOT and TEMP observations and AMDAR profiles, for ENVISAT data, wave–spectra, oceanographic data, ozone concentrations and radiosondes data;

(4)
For a new BUFR and CREX edition, for representation of probabilities, other forecast values and new operators, for the definition of international sub-categories, local sub-categories and full date format, for additions in CREX to increase the compatibility with BUFR;

RECOMMENDS that the following amendments be adopted for operational use as from 2 November 2005:

(1)

Additions to FM 92-XII Ext. GRIB defined in Annex 1 to this recommendation;

(2)

Additions to FM 94-XII Ext. BUFR and FM 95-XII Ext. CREX defined in Annex 2 to this recommendation;

(3)

Additions for a new edition of FM 94-XII Ext. BUFR and FM 95-XII Ext. CREX defined in Annex 3 to this recommendation, with the understanding that both editions, for BUFR, editions 3 and 4, and for CREX, editions 1 and 2, may be used in parallel up to first Tuesday of November 2012, after that date only BUFR edition 4 and CREX edition 2 shall be used;

REQUESTS the Secretary-General to arrange for the inclusion of these amendments in Volume I.2 of the Manual on Codes.

ANNEX 1 to Draft Recommendation 6.2/1 CBS-XIII:
ADDITIONS TO FM 92-XII Ext. GRIB

Additional note at end of PDT 4.7:

Note:

“This template should not be used. Production Definition Template 4.0 should be used instead.”

For JPEG 2000: 

The following Templates and Code tables are proposed for use with the JPEG 2000 image encoding.  

	Data Representation Template 5.40: Grid point data - JPEG 2000 Code Stream Format

	Octet Number(s)
	Contents

	12-15

16-17

18-19

20

21

22

23


	Reference value (R) (IEEE 32-bit floating-point value)

Binary scale factor (E)

Decimal scale factor (D)

Number of bits required to hold the resulting scaled and referenced data values.  (i.e. The depth of the grayscale image.) (see Note 2)

Type of original field values (see Code Table 5.1)

Type of Compression used. (see Code Table 5.40)

Target compression ratio, M:1 (with respect to the bit-depth specified in octet 20), when octet 22 indicates Lossy Compression.   Otherwise, set to missing. (see Note 3)

	Notes: 

(1) The intent of this template is to scale the grid point data to obtain desired precision, if appropriate, and then subtract out reference value from the scaled field as is done using Data Representation Template 5.0.  After this, the resulting grid point field can be treated as a grayscale image and is then encoded into the JPEG 2000 code stream format.  To unpack the data field, the JPEG 2000 code stream is decoded back into an image, and the original field is obtained from the image data as described in regulation 92.9.4, Note (4). 

(2) The JPEG 2000 standard specifies that the bit-depth must be in the range of 1 to 38 bits. 

(3) The compression ratio M:1 ( e.g. 20:1 ) specifies that the encoded stream should be less than ((1/M) x depth x number_of_data points) bits, where depth is specified in octet 20 and number_of_data points is specified in octets 6-9 of the Data Representation Section. 

(4) The order of the data points should remain as specified in the scanning mode flags (Flag Table 3.4) set in the appropriate Grid Definition Template, even though the JPEG 2000 standard specifies that an image is stored starting at the top left corner.  Assuming that the encoding software is expecting the image data in raster order (left to right across rows for each row), users should set the image width to Ni (or Nx) and the height to Nj (or Ny) if bit 3 of the scanning mode flag equals 0 (adjacent points in i (x) order), when encoding the "image".  If bit 3 of the scanning mode flags equals 1 (adjacent points in j (y) order), it may be advantageous to set the image width to Nj (or Ny) and the height to Ni (or Nx). 

(5) When the data points are not available on a rectangular grid, such as a would occur if some data points are bit-mapped out or if section 3 describes a quasi-regular grid, the data field can be treated as a one dimensional image where the height is set to 1 and the width is set to the total number of data points specified in octets 6-9.


	Data Template 7.40: Grid point data - JPEG 2000 Code Stream Format

	Octet Number(s)
	Contents

	6-nn


	JPEG 2000 Code Stream as described in Part1 of the JPEG 2000 standard.  (ISO/IEC 15444-1:2000)

	Note: 

For simplicity, image data should be packed specifying a single component (i.e. grayscale image) instead of a multi-component color image.



  

	Code Table 5.40: Type of Compression

	Code Figure
	Meaning

	0

1

2-254

255
	Lossless

Lossy

Reserved

Missing


For Portable Network Graphics (PNG)

The following Templates are proposed for use with PNG image encoding.  

	Data Representation Template 5.41: Grid point data - Portable Network Graphics (PNG) Format

	Octet Number(s)
	Contents

	12-15

16-17

18-19

20

21
	Reference value (R) (IEEE 32-bit floating-point value)

Binary scale factor (E)

Decimal scale factor (D)

Number of bits required to hold the resulting scaled and referenced data values.  (i.e. The depth of the image.)  (see Note 2)

Type of original field values (see Code Table 5.1)


	Notes: 

(1) The intent of this template is to scale the grid point data to obtain desired precision, if appropriate, and then subtract out reference value from the scaled field as is done using Data Representation Template 5.0.  After this, the resulting grid point field can be treated as an image and is then encoded into PNG format.  To unpack the data field, the PNG stream is decoded back into an image, and the original field is obtained from the image data as described in regulation 92.9.4, Note (4). 

(2) PNG does not support all bit-depths in an image, so it is necessary to define which depths can be used and how they are to be treated.  For grayscale images, PNG supports depths of 1, 2, 4, 8 or 16 bits.  Red-Green-Blue (RGB) color images can have depths of 8 or 16 bits with an optional alpha sample.  Valid values for octet 20 can be:

1, 2, 4, 8, or 16 - treat as grayscale image

24  - treat as RGB color image (each component having 8 bit depth ) 
32  - treat as RGB w/ alpha sample color image (each component having 8 bit depth ) 

(3) The order of the data points should remain as specified in the scanning mode flags (Flag Table 3.4) set in the appropriate Grid Definition Template, even though the PNG standard specifies that an image is stored starting at the top left corner and scans across each row from left to right starting with the top row.  Users should set the image width to Ni (or Nx) and the height to Nj (or Ny) if bit 3 of the scanning mode flag equals 0 (adjacent points in i (x) order), when encoding the "image".  If bit 3 of the scanning mode flags equals 1 (adjacent points in j (y) order), it may be advantageous to set the image width to Nj (or Ny) and the height to Ni (or Nx). 

(4) When the data points are not available on a rectangular grid, such as a would occur if some data points are bit-mapped out or if section 3 describes a quasi-regular grid, the data field can be treated as a one dimensional image where the height is set to 1 and the width is set to the total number of data points specified in octets 6-9.


	Data Template 7.41: Grid point data - Portable Network Graphics (PNG) Format

	Octet Number(s)
	Contents

	6-nn
	PNG encoded image


	Note: 

If octet 20 of Data Representation Template 5.41 specifies the data is packed into either 1, 2, 4, 8, or 16 bits, then encode the "image" as a grayscale image.  If octet 20 specifies 24 bits, encode the "image" as an Red-Green-Blue (RGB) color image with 8 bit depth for each color component, and finally if octet 20 is 32, encode the "image" as a RGB color image with an alpha sample using an 8 bit depth for each of the four components.


Cloud analysis image of METEOSAT 8:

Addition to Code table 4.2:

Code Table 4.2, Product Discipline 3 – Space products, Parameter category 0: image format products

Add: 

Number 8, Parameter = Pixel scene type, Units = Code table (4.218)

Change: 
Number 8 – 191, Parameter = Reserved

to

Number 9 – 191, Parameter = Reserved

Add a new Code Table, 4.218:

Code Table 4.218 - Pixel scene type


  0 = Nominal cloud top height quality

  1 = Green needle leafed forest


  2 = Green broad leafed forest


  3 = Deciduous needle leafed forest


  4 = Deciduous broad leafed forest


  5 = Deciduous mixed forest


  6 = Closed shrub-land


  7 = Open shrub-land


  8 = Woody savannah


  9 = Savannah


 10 = Grassland


 11 = Permanent wetland


 12 = Cropland


 13 = Urban


 14 = Vegetation / crops


 15 = Permanent snow / ice


 16 = Barren desert


 17 = Water bodies


 18 = Tundra


19-96 = Reserved

 97 = Snow / ice on land


 98 = Snow / ice on water


 99 = Sun-glint


100= General cloud


101 = Low cloud / fog / Stratus


102 = Low cloud / Stratocumulus


103 = Low cloud / unknown type


104 = Medium cloud / Nimbostratus


105 = Medium cloud / Altostratus


106 = Medium cloud / unknown type


107 = High cloud / Cumulus


108 = High cloud / Cirrus


109 = High cloud / unknown


110 = Unknown cloud type


111-191 = Reserved


192-254 = Reserved for local use


255 = Missing

Multi-sensor precipitation estimate (EUMETSAT product):

Addition to Code table 4.2:

Code Table 4.2, Product Discipline 3 – Space products, Parameter category 1: quantitative products

Add: 

Number 1, Parameter = Instantaneous rain rate, Units = kgm2s-1
Change: 
Number 1 – 191, Parameter = Reserved

to

Number 2 – 191, Parameter = Reserved

METEOSAT 8 cloud top height:

Additions to Code table 4.2:

Code Table 4.2, Product Discipline 3 – Space products, Parameter category 1: quantitative products

Add: 

Number 2, Parameter = Cloud top height, Units = m

Add: 

Number 3, Parameter = Cloud top height quality indicator,

Units = Code table (4.219)

Change: 
Number 1 – 191, Parameter = Reserved

to

Number 4 – 191, Parameter = Reserved

Add a new Code Table, 4.219:

Code Table 4.219 - Cloud top height quality indicator


0 = No scene identified


1 = Fog in segment


2 = Poor quality height estimation


3 = Fog in segment and poor quality height estimation


4-191 = Reserved 


192-254 = Reserved for local use

255 = Missing

- Add the following note at end of DRTs 5.0 and 5.50:

Note:  “Negative values of E or D shall be represented according to Regulation 92.1.5.”

Clarification for the unit for the Earth radius:
Add the following note to the relevant GDTs * as the last one:
Note:

(x) **
A scaled value of radius of spherical Earth, or major or minor axis of oblate spheroid Earth is derived from applying appropriate scale factor to the value expressed in metres.

*
GDTs 3.0, 3.10, 3.20, 3.30, 3.31, 3.40, 3.90, 3.110, 3.1000 and 3.1100

**
x depends on the number of Notes to the corresponding GDT.

Modify Code Table 3.2 – Shape of the Earth as follows:

0 (unchanged)

1 Earth assumed spherical with radius (in m) specified by data producer

2 (unchanged)

3 Earth assumed oblate spheroid with major and minor axes specified (in km) by data producer

4 (unchanged)

5 (unchanged)

6 (unchanged)

7 Earth assumed oblate spheroid with major and minor axes specified (in m) by data producer

8-191 Reserved

192-254 Reserved for local use

255
Missing

Add new parameters as follows:

	Product Discipline
	Parameter Category
	Parameter Number
	Parameter Name
	Units

	0
	0
	16
	Snow phase change heat flux
	W m-2

	0
	1
	33
	Categorical rain
	 (Code table 4.222)

	0
	1
	34
	Categorical freezing rain
	 (Code table 4.222)

	0
	1
	35
	Categorical ice pellets
	 (Code table 4.222)

	0
	1
	36
	Categorical snow
	 (Code table 4.222)

	0
	1
	37
	Convective precipitation rate
	kg m-2 s-1

	0
	1
	38
	Horizontal moisture divergence
	kg kg-1 s-1

	0
	1
	39
	Percent frozen precipitation
	%

	0
	1
	40
	Potential evaporation
	kg m-2

	0
	1
	41
	Potential evaporation rate
	W m-2

	0
	1
	42
	Snow cover
	%

	0
	1
	43
	Rain fraction of total cloud water
	Proportion

	0
	1
	44
	Rime factor
	Numeric

	0
	1
	45
	Total column integrated rain
	kg m-2

	0
	1
	46
	Total column integrated snow
	kg m-2

	0
	2
	25
	Vertical speed shear
	s-1

	0
	2
	26
	Horizontal momentum flux
	N m-2

	0
	2
	27
	U-component storm motion
	m s-1

	0
	2
	28
	V-component storm motion
	m s-1

	0
	2
	29
	Drag coefficient
	Numeric

	0
	2
	30
	Frictional velocity
	m s-1

	0
	3
	15
	5-wave geopotential height
	gpm

	0
	3
	16
	Zonal flux of gravity wave stress
	N m-2

	0
	3
	17
	Meridional flux of gravity wave stress
	N m-2

	0
	3
	18
	Planetary boundary layer height
	m

	0
	3
	19
	5-wave geopotential height anomaly
	gpm

	0
	4
	7
	Downward short-wave radiation flux
	W m-2

	0
	4
	8
	Upward short-wave radiation flux
	W m-2

	0
	5
	3
	Downward long-wave radiation flux
	W m-2

	0
	5
	4
	Upward long-wave radiation flux
	W m-2

	0
	6
	14
	Non-convective cloud cover
	%

	0
	6
	15
	Cloud work function
	J kg-1

	0
	6
	16
	Convective cloud efficiency
	Proportion

	0
	6
	17
	Total condensate
	kg kg-1

	0
	6
	18
	Total column-integrated cloud water
	kg m-2

	0
	6
	19
	Total column-integrated cloud ice
	kg m-2

	0
	6
	20
	Total column-integrated condensate
	kg m-2

	0
	6
	21
	Ice fraction of total condensate
	Proportion

	0
	7
	10
	Surface lifted index
	K

	0
	7
	11
	Best (4-layer) lifted index
	K

	0
	7
	12
	Richardson number
	Numeric

	0
	14
	1
	Ozone mixing ratio
	kg kg-1

	0
	19
	17
	Maximum snow albedo
	%

	0
	19
	18
	Snow-free albedo
	%

	0
	191
	0
	Seconds prior to initial reference time (defined in Section 1)
	s

	1
	0
	5
	Baseflow-groundwater runoff
	kg m-2

	1
	0
	6
	Storm surface runoff
	kg m-2

	2
	0
	9
	Volumetric soil moisture content
	Proportion

	2
	0
	10
	Ground heat flux
	W m-2

	2
	0
	11
	Moisture availability
	%

	2
	0
	12
	Exchange coefficient
	kg m-2 s-1

	2
	0
	13
	Plant canopy surface water
	kg m-2

	2
	0
	14
	Blackadar’s mixing length scale
	m

	2
	0
	15
	Canopy conductance
	m s-1

	2
	0
	16
	Minimal stomatal resistance
	s m-1

	2
	0
	17
	Wilting point
	Proportion

	2
	0
	18
	Solar parameter in canopy conductance
	Proportion

	2
	0
	19
	Temperature parameter in canopy conductance
	Proportion

	2
	0
	20
	Humidity parameter in canopy conductance
	Proportion

	2
	0
	21
	Soil moisture parameter in canopy conductance
	Proportion

	2
	3
	5
	Liquid volumetric soil moisture

(non-frozen)
	Proportion

	2
	3
	6
	Number of soil layers in root zone
	Numeric

	2
	3
	7
	Transpiration stress-onset (soil moisture)
	Proportion

	2
	3
	8
	Direct evaporation cease (soil moisture)
	Proportion

	2
	3
	19
	Soil porosity
	Proportion

	3
	1
	4
	Estimated U wind
	m s-1

	3
	1
	5
	Estimated V wind
	m s-1


Add new Code table:

Code table 4.222 – Categorical result

Code figure

Meaning

0 No

1 Yes

    2-191 

Reserved

192-254 Reserved for local use

255 Missing

Add a note at beginning of Code table 4.1:

Note: 

“In the context of addition of a new parameter entry for Code Table 4.1, when more than one discipline applies, the choice of discipline should be made based on the intended use of the product.”

ANNEX 2 to Draft Recommendation 6.2/1 CBS-XIII:
ADDITIONS TO FM 94-XII Ext. BUFR AND FM 95-XII Ext. CREX:

Amend existing FM 94 BUFR regulation 94.5.3.8 and CREX regulation 95.3.5.5 as follows:

94.5.3.8 Increments:

95.3.5.5

Any occurrence of an element descriptor from classes 04 to 07, which defines an increment, shall indicate that the location corresponding to that class be incremented by the corresponding data value.  In the case of successive increments from the same class, this means that each increment applies in a cumulative manner, with all preceding increments remaining in effect.

Displacements:

In contrast, any displacement descriptor from classes 04 to 07 does not redefine the location corresponding to that class.  In the case of successive displacements from the same class, this means that each displacement applies independently and in a non-cumulative manner to the location corresponding to that class.

DESCRIPTORS FOR AIRS SATELLITE DATA

In BUFR Table B:

Log-10 of principal components normalized fit to data

0-25-052

Numeric
4
0
15

In BUFR Table D:

------------------------------------------------------------

3-10-050
Satellite collocated 1C reports with 3 instruments

------------------------------------------------------------

3-10-051
Satellite position and instrument temperatures

3-10-052 
Satellite instrument type and position (AIRS)

1-01-000
Delayed replication of 1 descriptor

0-31-002
Extended delayed descriptor replication factor

3-10-053
Satellite channels and brightness temperatures with expanded channel set (AIRS)

1-01-004
Replicate 1 descriptor 4 times

3-10-054
Satellite visible channels and albedos with expanded channel set

0-20-010
Cloud cover (total)

3-10-052
Satellite instrument type and position (AMSU-A)

1-01-015
Replicate 1 descriptor 15 times

3-10-053
Satellite channels and brightness temperatures with expanded channel set (AMSU-A)

3-10-052
Satellite instrument type and position (HSB)

1-01-005
Replicate 1 descriptor 5 times

3-10-053
Satellite channels and brightness temperatures with expanded channel set (HSB)

--------------------------------------------------------

3-10-051
Satellite position and instrument temperatures

--------------------------------------------------------

0-01-007
Satellite identifier

0-05-040
Orbit number

2-01-133
Change data width

0-05-041
Scan line number

2-01-000
Cancel change data width

2-01-132
Change data width

0-25-070
Major frame count

2-01-000
Cancel change data width

2-02-126
Change scale

0-07-001
Height of station

2-02-000
Cancel change scale

0-07-025
Solar zenith angle

0-05-022
Solar azimuth

1-02-009
Replicate 2 descriptors 9 times

0-02-151
Radiometer identifier

0-12-064
Instrument temperature

------------------------------------------------

3-10-052
Satellite instrument type and position

------------------------------------------------

0-02-019
Satellite instruments

3-01-011
Year, month, day

3-01-012
Hour, minute

2-02-131
Change scale

2-01-138
Change data width

0-04-006
Second

2-01-000
Cancel change data width

2-02-000
Cancel change scale

3-01-021
Latitude and longitude (high accuracy)

0-07-024
Satellite zenith angle

0-05-021
Bearing or azimuth

0-05-043
Field of view number

------------------------------------------------------------------------------

3-10-053
Satellite channels and brightness temperatures with expanded channel set

------------------------------------------------------------------------------

2-01-134
Change data width

0-05-042
Channel number

2-01-000
Cancel change data width

0-25-076
Log-10 of temperature-radiance central wave number for ATOVS

0-33-032
Channel quality flags for ATOVS

0-12-163
Brightness temperature (scale 2)

--------------------------------------------------------------------------

3-10-054 
Satellite visible channels and albedos with expanded channel set

--------------------------------------------------------------------------

2-01-134
Change data width

0-05-042
Channel number

2-01-000
Cancel change data width

0-25-076
Log-10 of temperature-radiance central wave number for ATOVS

0-33-032
Channel quality flags for ATOVS

2-01-131
Change data width

2-02-129
Change scale

1-02-002
Replicate 2 descriptors 2 times

0-08-023
First-order statistics

0-14-027
Albedo

0-08-023
First-order statistics

2-02-000
Cancel change scale

2-01-000
Cancel change data width

---------------------------------------------------------

3-10-055
Satellite radiance/channel principle components

---------------------------------------------------------

3-10-051
Satellite position and instrument temperatures

3-10-052
Satellite instrument type and position (AIRS)

1-02-020
Replicate 2 descriptors 20 times

0-25-076
Log-10 of temperature-radiance central wave number for ATOVS

0-25-052
Log-10 of principal components normalized fit to data

1-01-000
Delayed replication of 1 descriptor

0-31-002
Extended delayed descriptor replication factor

0-25-050
Principal components of satellite radiance

Additions for METEOSAT 8 data

	Name
	Units
	Range
	Precision
	Proposed descriptor
	Reference value
	Scale
	Width (bits)

	Number of observations
	Numeric
	0 – 99
	± 1
	0-08-049
	0
	0
	8

	Cloud index
	Code table
	0 – 99
	± 1
	0-20-050
	0
	0
	8

	Cloud phase
	Code table
	0 - 3
	± 1
	0-20-056
	0
	0
	3


Code table (0-20-050) cloud index

0 = reserved

1 = 1st low cloud

2 = 2nd low cloud

3 = 3rd low cloud

4 = 1st medium cloud

5 = 2nd medium cloud

6 = 3rd medium cloud

7 = 1st high cloud

8 = 2nd high cloud

9 – 254 = reserved

255 = missing

Code table (0-20-056) cloud phase 

0 = unknown

1 = water

2 = ice

3 = mixed

4 – 6 = reserved

7 = missing

Climate data set products from METEOSAT 

Climate data set products from the earlier METEOSAT satellites have been and continue to be produced, and are archived at EUMETSAT, both in an internal format and in BUFR.  In order to encode all of the required parameters, the following addition descriptors are proposed:

	Name
	Units
	Range
	Precision
	Proposed descriptor
	Reference value
	Scale
	Width (bits)

	Amount of segment covered by scene
	%
	0 – 100
	± 1
	0-20-083
	0
	0
	7

	Sun-glint indicator
	Code table
	0 – 1
	± 1
	0-08-065
	0
	0
	2

	Semi-transparency indicator
	Code table
	0 - 1
	± 1
	0-08-066
	0
	0
	2

	Sun to satellite azimuth difference
	Degrees
	-180 – 180
	± 0.1
	0-05-023
	-1800
	1
	12


Code table (0-08-065) sun-glint indicator 

0 = no sun-glint

1 = sun-glint

2 = reserved

3 = missing

Code table (0-08-066) semi-transparency indicator 

0 = opaque

1 = semi-transparent

2 = reserved

3 = missing

Global instability index

	Name
	Units
	Range
	Precision
	Proposed descriptor
	Reference value
	Scale
	Width (bits)

	K Index
	Kelvin
	-20 – 50
	± 1
	0-13-044
	-30
	0
	8

	KO Index
	Kelvin
	-20 – 20
	± 1
	0-13-045
	-30
	0
	8

	Maximum buoyancy
	Kelvin
	-20 – 40
	± 1
	0-13-046
	-30
	0
	8


Clear sky radiance

The additional features of the classification scheme used for METEOSAT 8 mean that it is possible to derive a new type of confidence measure for the clear sky radiance data.  Additionally, a quality control mechanism based on the “Gaussian-ness” of the distribution of the clear sky radiance values is also being finalized.  In order to encode confidence values from both of these schemes, two additional code table entries, 3 and 4, are proposed in Code table 0 08 033.

The “method of derivation of percentage confidence” code table (0-08-033) would be as follows:

0 = reserved

1 = percentage confidence calculated using cloud fraction

2 = percentage confidence calculated using standard deviation of temperature

3 = percentage confidence calculated using probability of cloud contamination

4 = percentage confidence calculated using normality of distribution

5 – 126 = reserved

127 = missing

Add one entry in Code table (0-02-163) - height assignment method
14 = Composite height assignment

ADDITIONS NEEDED FOR TRANSMISSION OF SYNOP, TEMP AND OZONE SOUNDING DATA IN BUFR/CREX

Modify in Code table 0 08 001- Vertical sounding significance:

(1)
Modify bit number 5 of flag table 008001 to read:


5
Significant level, temperature and/or relative humidity

(2)
Add new descriptors: 

	F  X    Y
	Element name
	BUFR
	CREX

	0 08 042
	Extended vertical sounding significance
	Flag table
	0
	0
	18
	Flag table
	0
	6


Code table 0 08 042   Extended vertical sounding significance

	Bit No.
	

	1
	Surface

	2
	Standard level

	3
	Tropopause level

	4
	Maximum wind level

	5
	Significant temperature level 

	6
	Significant humidity level

	7
	Significant wind level

	8
	Beginning of missing temperature data

	9
	End of missing temperature data

	10
	Beginning of missing humidity data

	11
	End of missing humidity data

	12
	Beginning of missing wind data

	13
	End of missing wind data

	14-17
	Reserved

	All 18
	Missing value


	F  X    Y
	Element name
	BUFR
	CREX

	0 04 086
	Long time period or displacement
	Second
	0
	-8192
	15
	Second
	0
	5

	0 05 015
	Latitude displacement  (high accuracy)
	Degree
	5
	-9000000
	25
	Degree
	5
	7

	0 05 016
	Latitude displacement  (coarse accuracy)
	Degree
	2
	-9000
	15
	Degree
	2
	4

	0 06 015
	Longitude displacement  (high accuracy)
	Degree
	5
	-18000000
	26
	Degree
	5
	8

	0 06 016
	Longitude displacement  (coarse accuracy)
	Degree
	2
	-18000
	16
	Degree
	2
	5


(3)
To be able to oblige the current practice of reporting the time offset from the launch time in the ozone sounding messages, a new sequence descriptor 3 09 031 (and D 09 031) is needed:

	
	
	
	
	
	
	(Ozone sonde flight data)

	3
	09
	031
	0
	15
	004
	Ozone sounding correction factor

	
	
	
	0
	15
	005
	Ozone p

	
	
	
	1
	04
	000
	Delayed replication of 4 descriptors

	
	
	
	0
	31
	001
	Replication factor

	
	
	
	0
	04
	025
	Time displacement (since launch time) in minutes

	
	
	
	0
	08
	006
	Ozone vertical sounding significance

	
	
	
	0
	07
	004
	Pressure

	
	
	
	0
	15
	003
	Measured ozone partial pressure


And add footnote (1) to sequence descriptor 3 09 030 (D 09 030) in BUFR (CREX) Table D:


“This sequence is deprecated because of incorrect usage of descriptor 0 04 015 (B 04 015); sequence 3 09 031 (D 09 031) should be used instead”

(4)
New CREX sequence descriptors 

To report the time offset from the launch time in the ozone vertical sounding messages, a new set of descriptors D 09 045, D 09 046, D 09 047, D 09 048 and D 09 049 is proposed in which D 09 031 would be included instead of D 09 030; otherwise these descriptors would be identical with D 09 040, D 09 041, D 09 042, D 09 043 and D 09 044, respectively, and footnotes should be added to Class 9 of CREX Table D for each of the sequences D 09 040,41,42,43,44 stating:

“This sequence is deprecated because it includes deprecated sequence D 09 030; sequence D 09 045(46,47,48,49) should be used instead.

B 04 075 (short time period or displacement) is currently used in sequence descriptors D 06 020 and D 06 024 to redefine the initial time of observation, which is inconsistent with the recent interpretation of the BUFR/CREX regulations.  B 04 065 (short time increment) should be used for this purpose.  As corresponding modification is not acceptable, it is proposed to deprecate D 06 020 and D 06 024 and to introduce two new sequence descriptors (e.g. D 06 019 and D 06 025) which would be identical with D 06 020 and D 06 024, only B 04 075 would be replaced by B 04 065.  In addition, footnotes would be added to each of the sequences D 06 020 and D 06 24:

“This sequence is deprecated because of incorrect usage of descriptor B 04 075; sequence D 06 019 (25) should be used instead.”

ADDITIONS FOR ENVISAT DATA

a) AATSR - Advanced Along Track Scanning Radiometer is the advanced version of the ATSR system operated on ERS1 and ERS2.  The main objective of the AATSR is precise measurement of sea surface temperature (SST).

Proposal for standard WMO BUFR Table B entries:

------------------------------------------------

001096 STATION ACQUISITION       CCITTIA5        0          0  160

002174 MEAN ACROSS TRACK PIXEL   NUMERIC         0          0    9 

       NUMBER

012180 AVERAGED 12 MICRON BT FOR K               2          0   16 

       ALL CLEAR PIXELS AT NADIR

012181 AVERAGED 11 MICRON BT FOR K               2          0   16

       ALL CLEAR PIXELS AT NADIR

012182 AVERAGED 3.7 MICRON BT    K               2          0   16

       FOR ALL CLEAR PIXELS AT 

       NADIR

012183 AVERAGED 12 MICRON BT FOR K               2          0   16

       ALL CLEAR PIXELS, FORWARD

       VIEW

012184 AVERAGED 11 MICRON BT     K               2          0   16

       FOR ALL CLEAR PIXELS, 

       FORWARD VIEW

012185 AVERAGED 3.7 MICRON BT    K               2          0   16

       FOR ALL CLEAR PIXELS, 

       FORWARD VIEW

012186 MEAN NADIR SEA SURFACE    K               2          0   16

       TEMPERATURE

012187 MEAN DUAL VIEW SEA        K               2          0   16

       SURFACE TEMPERATURE

021086 NUMBER OF PIXELS IN NADIR NUMERIC         0          0    9

       ONLY, AVERAGE

021087 NUMBER OF PIXELS IN DUAL  NUMERIC         0          0    9

       VIEW, AVERAGE

033043 AST CONFIDENCE            FLAG TABLE      0          0    8

033043 FLAG TABLE AST CONFIDENCE

 Bit No.             Meaning

   1                 SEA MDS. NADIR ONLY SST RETRIEVAL USED 3.7

                     MICRON CHANNEL. LAND MDS RESERVED                          

   2                 SEA MDS. DUAL VIEW SST RETRIEVAL USED 3.7 MICRON

                     CHANNEL. LAND MDS RESERVED

   3                 NADIR VIEW CONTAINS DAY TIME DATA

   4                 FORWARD VIEW CONTAINS DAY TIME DATA

   5-7               RESERVED

   All               MISSING VALUE

Proposal for standard WMO BUFR Table D entries:

 -----------------------------------------------

 312045    - AATSR sea surface temperatures

 312045    001007 Satellite identifier

           002019 Satellite instruments

           001096 Station acquisition

           025061 Software identification and version number

           005040 Orbit number

           301011 Date

           301013 Time

           301021 Lat/long

           007002 Height or altitude

           012180 Average 12 micron BT for all clear pixels at nadir

           012181 Average 11 micron BT for all clear pixels at nadir

           012182 Average 3.7 micron BT for all clear pixels at nadir

           012183 Average 12 micron BT for all clear pixels, forward             


view 

           012184 Average 11 micron BT for all clear pixels, forward




view

           012185 Average 3.7 micron BT for all clear pixels, forward




view

           002174 Mean across track pixel number

           021086 Number of pixels in nadir only, average

           012186 Mean nadir sea surface temperature

           021087 Number of pixels in dual view, average

           012187 Mean dual view sea surface temperature

           033043 ATS confidence

b) SCIAMACHY- The Scanning Imaging Absorbtion Spectrometer for Atmospheric Cartography.  The instrument provides spectra measured from light transmitted, back scattered or reflected by trace gases in the atmosphere and needs existing standard entry 310020.

c) MIPAS - The Michelson Interferometer for Passive Atmospheric Sounding.  The instrument measures atmospheric radiation emitted by trace gases in the infrared spectral range 4.14 to 14.6 micro meters.

BUFR Table B reserved entry:

013098 INTEGRATED WATER VAPOUR KG/M**2       8      0    30

       DENSITY                                  

BUFR table D reserved entry:

310030     310022 Satellite id, product type

           301011 Date

           301013 Time

           301021 Lat/long

           304034 Lat/long, solar elevation, number of layers

           310029 Layer, ozone, height, temperature and water vapour

310029     110000

           031001 Delayed replication

           201138 Change data width

           202130 Change scale

           007004 Pressure

           007004 Pressure

           202000 Cancel operator

           201000 Cancel operator

           015020 Integrated ozone density

           010002 Height

           012101 Temperature

           013098 Integrated water vapour density

d) GOMOS - The Global Ozone Monitoring by Occulation of Stars Gomos measures tangential atmospheric ultraviolet, visual and infrared light.

The BUFR template is the same as for MIPAS data

e) MERIS - The Medium Resolution Imaging Spectrometer: The instrument produces multi-spectral images obtained in a downward viewing push broom imaging manner.  The 15 bands acquire radiance in the visible and near infra-red bands.

BUFR table B reserved entries:

010080 VIEWING ZENITH ANGLE       DEGREE        2        -9000  15

027080 VIEWING AZIMUTH ANGLE      DEGREE TRUE   2            0  16

013093 CLOUD OPTICAL THICKNESS    NUMERIC       0            0   8

013095 TOTAL COLUMN WATER VAPOUR  KG/M**2       4            0  19 

BUFR table D reserved entries:

312050     001007 Satellite identifier

           002019 Instrument type

           001096 Station acquisition

           025061 Software identification

           005040 Orbit number

           301011 Date

           301013 Time

           301021 Lat/long

           007025 Solar zenith angle

           005022 Solar azimuth

           010080 Viewing zenith angle

           027080 Viewing azimuth angle

           008003 Vertical significance

           007004 Pressure

           013093 Cloud optical thickness

           008003 Vertical significance

           201131 Change data width

           202129 Change scale

           007004 Pressure

           007004 Pressure

           202000 Cancel operator

           201000 Cancel operator

           013095 Total column water vapour

f) ASAR - The Advanced Synthetic Aperture Radar is a high resolution imaging radar.

Ocean cross spectra -   ( WVS )

312051     001007 Satellite identifier

           002019 Satellite instrument type

           001096 Station acquisition

           025061 Software identification

           005040 Orbit number

           008075 Ascending/descending orbit qualifier

           301011 Date

           301013 Time

           301021 Lat/long

           001012 Direction of motion of moving observing platform

           201131 Change data width

           001013 Speed of motion of moving observing platform

           201000 Cancel operator

           010032 Satellite distance to Earth centre

           010033 Altitude (platform to ellipsoid)

           010034 Earth radius

           007002 Height

           008012 Land/sea qualifier

           025110 Image processing summary

           025111 Number of input data gaps

           025102 Number of missing lines excluding data gaps

           002104 Antenna polarisation

           025103 Number of directional bins

           025104 Number of wave-length bins

           025105 First directional bin

           025106 Directional bin step

           025107 First wave-length bin

           025108 Last wave-length bin

           002111 Radar incidence angle

           002121 Mean frequency

           002026 Cross track resolution

           002027 Along track resolution

           021130 Spectrum total energy

           021131 Spectrum maximum energy

           021132 Direction of spectrum max on higher resolution grid

           021133 Wavelength of spectrum max on higher resolution grid

           021064 Clutter noise estimate

           025014 Azimuth clutter cut-off

           021134 Range resolution of cross covariance spectrum

           107018 Replicate next 7 descriptors 18 times

           005030 Direction (spectral)

           105024 Replicate 5 descriptors 24 time

           201130 Change data width

           006030 Wave number (spectral)

           201000 Cancel operator

           021135 Real part of cross spectra

           021136 Imaginary part of cross spectra

           033044 ASAR quality 

New Table B descriptors

010032 SATELLITE DISTANCE TO EARTH       M          1           0  27

       CENTRE 

010033 ALTITUDE (PLATFORM TO ELLIPSOID)  M          1           0  27

010034 EARTH RADIUS                      M          1           0  27

025110 IMAGE PROCESSING SUMMARY          FLAG TABLE 0           0  10

025111 NUMBER OF INPUT DATA GAPS         NUMERIC    0           0   8

025102 NUMBER OF MISSING LINES EXCLUDING NUME       0           0   8

       DATA GAPS                      

025103 NUMBER OF DIRECTIONAL BINS        NUMERIC    0           0   8

025104 NUMBER OF WAVE-LENGHT BINS        NUMERIC    0           0   8

025105 FIRST DIRECTIONAL BIN             DEGREES    3           0  19

025106 DIRECTIONAL BIN STEP              DEGREES    3           0  19

025107 FIRST WAVE-LENGHT BIN             M          3           0  29

025108 LAST WAVE-LENGHT BIN              M          3           0  29

021130 SPECTRUM TOTAL ENERGY             NUMERIC    6           0  28

021131 SPECTRUM MAX ENERGY               NUMERIC    6           0  28

021132 DIRECTION OF SPECTRUM MAX ON      DEGREES    3           0  19

       HIGHER RESOLUTION GRID              

021133 WAVE-LENGHT OF SPECTRUM MAX ON    M          3           0  29

       HIGHER RESOLUTION GRID             

021134 RANGE RESOLUTION OF CRESS         RAD/M      3           0  19

       COVARIANCE SPECTRUM                    

021135 REAL PART OF CROSS SPECTRA        NUMERIC    3     -524288  20

       POLAR GRID NUMBER OF BINS  

021136 IMAGINARY PART OF CROSS SPECTRA   NUMERIC    3     -524288  20

       POLAR GRID NUMBER OF BINS       

033044 ASAR QUALITY INFORMATION          FLAG TABLE 0           0  15

Flag table 025110 IMAGE PROCESSING SUMMARY

 bit number        Meaning

   1               Raw data analysis used for raw data correction.

                   Correction done using default parameters

   2               Raw data analysis used for raw data correction.

                   Correction done using raw data analysis results

   3               Antenna elevation pattern correction applied 

   4               Nominal chirp replica used

   5               Reconstructed chirp used

   6               Slant range to ground range Conversion applied

   7-9             Reserved

   All 10          Missing value

Flag table 033044  ASAR QUALITY INFORMATION

 bit number        Meaning

   1               Input data mean outside nominal range flag

   2               Input data standard deviation outside nominal range flag

   3               Number of input data gaps > threshold value

   4               Percentage of missing lines > threshold value

   5               Doppler centroid uncertain. Confidence measure <  specific value

   6               Doppler ambiguity estimate uncertain. Confidence  measure < specific value

   7               Output data mean outside nominal range flag

   8               Output data standard deviation outside nominal  range flag

   9               Chirp reconstruction failed or is of low quality  flag

  10               Data set missing

  11               Invalid downlink parameters

  12               Azimuth cut-off iteration count. The azimuth cut- off fit did not converge within

                   minimum number of iterations

  13               Azimuth cut-off fit did not converge within a  minimum number of iterations

  14               Phase information confidence measure. The  imaginary spectral peak is less than

                   a minimum threshold, or the zero lag shift is  greater than a minimum threshold

All 15             Missing value

OCEAN WAVE SPECTRA
--------------------

Table D sequence

 312053    001007 Satellite identifier

           002019 Satellite instrument type

           001096 Station acquisition

           025061 Software identification and version number 

           005040 Orbit number

           008075 Ascending/descending orbit qualifier

           301011 Date

           301013 Time

           301021 Lat/long

           001012 Direction of motion of moving observing platform

           201131 Change data width

           001013 Speed of motion of moving observing platform

           201000 Cancel operator

           010032 Satellite distance to Earth centre

           010033 Altitude (platform to ellipsoid)

           010034 Earth radius

           007002 Height or altitude

           008012 Land/sea qualifier

           025110 Image processing summary

           025111 Number of input data gaps

           025102 Number of missing lines excluding data gaps

           002104 Antenna polarisation

           025103 Number of directional bins

           025104 Number of wave-length bins

           025105 First directional bin

           025106 Directional bin step

           025107 First wave-length bin

           025108 Last wave-length bin

           011001 Wind direction

           011002 Wind speed

           022160 Normalized inverse wave age

           025138 Average signal to noise ratio

           201130 Change data width

           202129 Change scale

           022021 Height of waves

           202000 Cancel operator

           201000 Cancel operator

           033048 Confidence measure for SAR inversion

           033049 Confidence measure for wind retrieval

           002026 Cross track resolution

           002027 Along track resolution

           021130 Spectrum total energy

           021131 Spectrum max energy

           021132 Direction of spectrum max

           021133 Wave-length of spectrum max

           025014 Azimuth clutter cut-off

           106036 Replicate 6 descriptors 36 times

           005030 Direction (spectral)

           104024 Replicate 4 descriptors 24 time

           201130 Change data width

           006030 Wave number (spectral)

           201000 Cancel operator

           022161 Wave spectra

           033044 ASAR quality

Table B descriptors

 022160 NORMALIZED INVERSE WAVE AGE  NUMERIC       6            0  21

 025138 AVERAGE SIGNAL TO NOISE      NUMERIC       0        -2048  12

        RATIO  

 033048 CONFIDENCE MEASURE OF SAR    CODE TABLE    0            0   2

        INVERSION

 033049 CONFIDENCE MEASURE OF WIND   CODE TABLE    0            0   2

        RETRIEVAL

 022161 WAVE SPECTRA                 M**4          4            0  27

 Code table 033048  CONFIDENCE MEASURE OF SAR INVERSION

   code figure           Meaning

      0                  inversion successful

      1                  inversion not successful

      2                  reserved

      3                  Missing

 Code table 033049 CONFIDENCE MEASURE OF WIND RETRIEVAL

   code figure           Meaning

      0                  external wind direction used during inversion

      1                  External wind direction not used during  inversion

      2                  reserved

      3                  Missing

g) RA2 - Radar Altimeter-2

312052    001007 Satellite identifier

          002019 Satellite instrument type

          001096 Station acquisition

          025061 Software identification

          005040 Orbit number

          025120 Ra2 L2 processing flag

          025121 Ra2 L2 processing quality

          025124 MWR L2 processing flag

          025125 MWR L2 processing quality

          025122 Hardware configuration for RF

          025123 Hardware configuration for HPA

          301011 Date

          301013 Time

          301021 Lat/long

          007002 Height or altitude

          002119 Instrument operations

          033047 Measurement confidence data

          010081 Altitude of COG above reference ellipsoid

          010082 Instantaneous altitude rate

          010083 Off nadir angle of the satellite from platform data

          010084 Off nadir angle of the satellite from waveform data

          002116 Percentage of 320 MHz band processed

          002117 Percentage of 80 MHz band processed

          002118 Percentage of 20 MHz band processed

          002156 Percentage of valid Ku ocean retracker measurements

          002157 Percentage of valid S  ocean retracker measurements

          014055 Solar activity index

          022150 Number of 18 Hz valid points for Ku band

          022151 Ku band ocean range

          022152 STD of 18Hz Ku band ocean range

          022153 Number of 18 Hz valid points for S band

          022154 S band ocean range

          022155 STD of 18 Hz S band ocean range

          022156 Ku band significant wave height

          022157 STD of 18 Hz Ku band significant wave height

          022158 S band significant wave height

          022159 STD 18 Hz S band significant wave height

          021137 Ku band corrected ocean backscatter coefficient

          021138 STD Ku band corrected ocean backscatter coefficient

          021139 Ku band net instrumental correction for AGC

          021140 S band corrected ocean backscatter coefficient

          021141 STD S band corrected ocean backscatter coefficient

          021142 S band net instrumental correction for AGC

          010085 Mean sea surface height

          010086 Geoid height

          010087 Ocean depth/land elevation

          010088 Total geocentric ocean tide height solution 1

          010089 Total geocentric ocean tide height solution 2

          010090 Long period tide height

          010091 Tidal loading height

          010092 Solid earth tide height

          010093 Geocentric pole tide height

          011002 wind speed

          025126 Model dry tropospheric correction

          025127 Inverted barometer correction

          025128 Model wet tropospheric correction

          025129 MWR derived wet tropospheric correction

          025130 Ra2 ionospheric correction on Ku band

          025131 Ionospheric correction from Doris on Ku band

          025132 Ionospheric correction  from model on Ku band

          025133 Sea state bias correction on Ku band

          025134 Ra2 ionospheric correction on S band

          025135 Ionospheric correction from Doris on S band

          025136 Ionospheric correction from model on S band

          025137 Sea state bias correction on S band

          013096 MWR water vapour content

          013097 MWR liquid water content

          011095 u component of model wind vector

          011096 v component of model wind vector

          012188 Interpolated 23.8 GHz brightness temp from MWR

          012189 Interpolated 36.5 GHz brightness temp from MWR

          002158 RA- 2 instrument

          002159 MWR instrument

          033052 S band ocean retracking quality

          033053 Ku band ocean retracking quality

          021143 Ku band rain attenuation

          021144 Altimeter rain flag

Table B descriptors

002119 RA - 2 INSTRUMENT OPERATIONS         CODE TABLE   0      0   3

002116 PERCENTAGE OF 320 MHZ BAND PROCESSED %            0      0   7

002117 PERCENTAGE OF 80 MHZ BAND PROCESSED  %            0      0   7

002118 PERCENTAGE OF 20 MHZ BAND PROCESSED  %            0      0   7

002156 PERCENTAGE OF VALID KU OCEAN         %            0      0   7

       RETRACKER MEASUREMENTS      

002157 PERCENTAGE OF VALID S OCEAN          %            0      0   7

       RETRACKER MEASUREMENTS               

002158 RA - 2 INSTRUMENT                    FLAG TABLE   0      0   9

002159 MWR INSTRUMENT                       FLAG TABLE   0      0   8

010081 ALTITUDE OF COG ABOVE REFERENCE     M            3       0  31

       ELLIPSOID                        

010082 INSTANTANEOUS ALTITUDE RATE         M/S          3  -65536  17

010083 OFF NADIR ANGLE OF THE SATELLITE    DEGREE       2  -36000  17

       FROM PLATFORM DATA              

010084 OFF NADIR ANGLE OF THE SATELLITE 

       FROM WAVEFORM DATA                  DEGREE       2  -36000  17

010085 MEAN SEA SURFACE HEIGHT             M            3 -131072  18

010086 GEOID HEIGHT                        M            3 -131072  18

010087 OCEAN DEPTH/LAND ELEVATION          M            1 -131072  18

010088 TOTAL GEOCENTRIC OCEAN TIDE HEIGHT  M            3  -32768  16

       SOLUTION 1                    

010089 TOTAL GEOCENTRIC OCEAN TIDE HEIGHT  M            3  -32768  16

       SOLUTION 2                    

010090 LONG PERIOD TIDE HEIGHT             M            3  -32768  16

010091 TIDAL LOADING HEIGHT                M            3  -32768  16

010092 SOLID EARTH TIDE HEIGHT             M            3  -32768  16

010093 GEOCENTRIC POLE TIDE HEIGHT         M            3  -32768  16

011095 U COMPONENT OF THE MODEL WIND       M/S          1   -4096  13

       VECTOR                             

011096 V COMPONENT OF THE MODEL WIND       M/S          1   -4096  13

       VECTOR                             

012188 INTERPOLATED 23.8 GHZ BRIGHTNESS T  K            2       0  16

       FROM MWR                      

012189 INTERPOLATED 36.5 GHZ BRIGHTNESS T  K            2       0  16

       FROM MWR                      

013096 MWR WATER VAPOUR CONTENT           KG/M**2      2        0  14

013097 MWR LIQUID WATER CONTENT           KG/M**2      2        0  14

014055 SOLAR ACTIVITY INDEX               NUMERIC      0   -32768  16

021137 KU BAND CORRECTED OCEAN            DB           2   -32768  16

       BACKSCATTER COEFFICIENT                  

021138 STD KU BAND CORRECTED OCEAN        DB           2   -32768  16

       BACKSCATTER COEFFICIENT              

021139 KU BAND NET INSTRUMENTAL           DB           2    -2048  12

       CORRECTION FOR ACG                 

021140 S  BAND CORRECTED OCEAN            DB           2   -32768  16

       BACKSCATTER COEFFICIENT            

021141 STD S  BAND CORRECTED OCEAN        DB           2   -32768  16

       BACKSCATTER COEFFICIENT              

021142 S  BAND NET INSTRUMENTAL           DB           2    -1024  11

       CORRECTION FOR ACG                      

021143 KU BAND RAIN ATTENUATION           DB        2 -1073741824  31

021144 ALTIMETER RAIN FLAG                FLAG TABLE   0        0   2

022150 NUMBER OF 18 HZ VALID POINTS       NUMERIC      0        0  10

       FOR KU BAND                         

022151 KU BAND OCEAN RANGE                M            3        0  31

022152 STD OF 18 HZ KU BAND OCEAN RANGE   M            3        0  16

022153 NUMBER OF 18 HZ VALID POINTS FOR   NUMERIC      0        0  10

       S  BAND                         

022154 S BAND OCEAN RANGE                 M            3        0  31

022155 STD OF 18 HZ S BAND OCEAN RANGE    M            3        0  16

022156 KU BAND SIGNIFICANT WAVE HEIGHT    M            3        0  16

022157 STD 18 HZ KU BAND SIGNIFICANT      M            3        0  16

       WAVE HEIGHT                        

022158 S  BAND SIGNIFICANT WAVE HEIGHT    M            3        0  16

022159 STD 18 HZ S  BAND SIGNIFICANT WAVE M            3        0  16

       HEIGHT                        

025120 RA2_L2_PROCESSING FLAG             CODE TABLE   0        0   2

025121 RA2_L2_PROCESSING QUALITY          %            0        0   7

025122 HARDWARE CONFIGURATION FOR RF      CODE TABLE   0        0   2

025123 HARDWARE CONFIGURATION FOR HPA     CODE TABLE   0        0   2

025124 MWR L2 PROCESSING FLAG             CODE TABLE   0        0   2

025125 MWR L2 PROCESSING QUALITY          %            0        0   7

025126 MODEL DRY TROPOSPHERIC CORRECTION  M            3   -32768  16

025127 INVERTED BAROMETER CORRECTION      M            3   -32768  16

025128 MODEL WET TROPOSPHERIC CORRECTION  M            3   -32768  16

025129 MWR DERIVED WET TROPOSPHERIC       M            3   -32768  16

       CORRECTION                          

025130 RA2 IONOSPHERIC CORRECTION ON KU   M            3   -32768  16

       BAND                            

025131 IONOSPHERIC CORRECTION FROM DORIS  M            3   -32768  16

       ON KU BAND                     

025132 IONOSPHERIC CORRECTION FROM MODEL  M            3   -32768  16

       ON KU BAND                     

025133 SEA STATE BIAS CORRECTION ON       M            3   -32768  16

       KU BAND                             

025134 RA2 IONOSPHERIC CORRECTION ON S    M            3   -32768  16

       BAND                             

025135 IONOSPHERIC CORRECTION FROM DORIS  M            3   -32768  16

       ON S BAND                      

025136 IONOSPHERIC CORRECTION FROM MODEL  M            3   -32768  16

       ON S BAND                      

025137 SEA STATE BIAS CORRECTION ON S     M            3   -32768  16

       BAND                             

033052 S  BAND OCEAN RETRACKING QUALITY   FLAG TABLE   0        0  21

033053 KU BAND OCEAN RETRACKING           FLAG TABLE   0        0  21

       QUALITY                                  

033047 MEASUREMENT CONFIDENCE DATA FLAG TABLE          0        0  31

Code table 002180     INSTRUMENT OPERATIONS     

 Code figure        Meaning

     0              Intermediate Frequency Calibration Mode (IF CAL)

     1              Built-In Test Equipment Digital (BITE DGT)

     2              Built-In test Equipment Radio Frequency (BITE RF)

     3              Preset tracking ( PSET TRK)

     4              Preset LOOP OUT

     5              ACQUISITION

     6              TRACKING

     7              MISSING VALUE

Flag table 002158   RA - 2 INSTRUMENT

 bit number         Meaning

     1              MISMATCH IN RED VEC HPA

     2              MISMATCH IN RED VEC RFSS

     3              PTR CALIBRATION BAND 320 MHz (Ku)

     4              PTR CALIBRATION BAND 80 MHz (Ku)

     5              PTR CALIBRATION BAND 20 MHz (Ku)

     6              PTR CALIBRATION BAND 160 MHz (S)

     7              Ku FLIGHT CALIBRATION PARAMETERS AVAILABLE

     8              S FLIGHT CALIBRATION PARAMETERS AVAILABLE

     All            Missing value

                    PTR - Pulse target response

                    HPA - High Power Amplifier

                    RFSS - Radio Frequency Sub-System

                    RED - Redundancy

Flag table 002159   MWR INSTRUMENT

  bit number         Meaning

     1               Temperature inconsistency

     2               Data is missing

     3               Redundancy channel

     4               Power bus protection

     5               Overvoltage/Overload protection

     6               Reserved

     7               Reserved

    ALL              Missing

MWR - Microwave radiometer

Flag table 021144   Altimeter rain flag 

   bit number       Meaning

      1             RAIN

      all           Missing value

Code table 025120    RA2_l2_processing flag

  code figure       Meaning

      0             Percentage of DSRs free of processing errors during Level 2 processing is greater than the acceptable threshold 

      1             Percentage of DSRs free of processing errors during Level 2 processing is less than the acceptable threshold

      2             Reserved

      3             Missing value

DSR - Data set record

Code table 025122    Hardware configuration for RF

   Code figure      Meaning

     0              Hardware configuration for RF is A

     1              Hardware configuration for RF is B

     2              Reserved

     3              Missing

RF - Radio frequency

Code table 025123    Hardware configuration for HPA

   Code figure      Meaning

     0              Hardware configuration for HPA is A

     1              Hardware configuration for HPA is B

     2              Reserved

     3              Missing

Code table 025124   MWR l2 processing flag

   Code figure      Meaning

     0              Percentage of DSRs free of processing errors during

                    Level 2 processing is greater than the acceptable threshold

     1              Percentage of DSRs free of processing errors during

                    Level 2 processing is less than the acceptable threshold

     2              Reserved

     3              Missing

                    DSR - Data Set Record

                    MWR - Microwave radiometer

Flag table 033053    Ku band ocean retracking quality

  bit number        Meaning

     1-20           First 20 least significant bits correspond to the 20 values

                    (one per data block containing 0=valid measurement, 1=invalid)

                    bit 1 applies to the 20th data block

    All             Missing

Flag table 033052    S band ocean retracking quality

  bit number        Meaning

     1-20           First 20 least significant bits correspond to the 20 values

                    (one per data block containing 0=valid measurement, 1=invalid)

                    bit 1 applies to the 20th data block

    All             Missing

Flag table 033047    Measurement confidence data

  bit number        Meaning

     1              Error detected and attempts to recover made

     2              Anomaly in on-board data handling  (OBDH) value detected

     3              Anomaly in Ultra Stable Oscillator Processing (USOP) value detected

     4              Errors detected by on-board computer

     5              Automatic gain control (AGC) out of range

     6              Rx delay fault. Rx distance out of range

     7              Wave form samples fault identifier. Error

     8              Reserved

     9              Reserved

    10              Reserved

    11              Reserved

    12              Brightness temperature (channel 1) out of range

    13              Brightness temperature (channel 2) out of range

    14              Reserved

    15              Ku Ocean retracking error

    16              S Ocean retracking error

    17              Ku Ice 1 retracking error

    18              S Ice 1 retracking error

    19              Ku Ice 2 retracking error

    20              S Ice 2 retracking error

    21              Ku Sea Ice retracking error

    22              Arithmetic fault error

    23              Meteo data state. No map

    24              Meteo data state. 1 map

    25              Meteo data state 2 maps degraded 

    26              Meteo data state 2 maps nominal

    27              Orbit propagator status for propagation mode, several errors

    28              Orbit propagator status for propagation mode, warning detected

    29              Orbit propagator status for initialisation mode, several errors

30 Orbit propagator status for initialisation mode, warning detected

All 31              Missing

Add new descriptor for: 

Satellite zenith angle

0-07-026
Degrees
4
-900000
21

B-07-026
Degrees
4


7

ADDITIONS FOR MEASURING POLLUTANTS (REQUEST OF ENVIRONMENTAL PROTECTION AGENCY - USA:

	TABLE REFERENCE
	TABLE

ELEMENT NAME
	BUFR
	CREX

	
	
	UNIT
	SCALE
	REF. VALUE
	DATA WIDTH (Bits)
	UNIT
	SCALE
	DATA

WIDTH

(Characters)

	F
	X
	Y
	
	
	
	
	
	
	
	

	0
	15
	025
	Type of pollutant
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	15
	026
	Concentration of pollutant
	mol  mol-1
	9
	0
	9
	mol  mol-1
	9
	3


Code table 0 15 025 - Type of pollutant

	Code

figure
	Meaning

	0
	Ozone

	1-14
	Reserved

	15
	Missing value


Add entry in Code table 0 33 020 – Quality control indication of following value:

    6  
Estimated

ADDITIONS FOR OCEANOGRAPHIC DATA

Proposed new BUFR descriptors for buoy data:

	Tab
	
	BUFR
	CREX

	Ref
	Name
	Unit
	Scale
	Ref
	Width
	Unit
	Scale
	Width

	008082
	Artificial correction of sensor height to another value
	Code
	0
	0
	3
	Code
	0
	1

	022060
	Lagrangian drifter drogue status
	Code
	0
	0
	3
	Code
	0 
	1

	008081
	Type of equipment
	Code
	0
	0
	6
	Code
	0
	2

	025026
	Battery voltage (large range)
	V
	1
	0
	12
	V
	1
	4

	025028
	Operator or manufacturer defined parameter
	Numeric
	1
	-16384
	15
	Numeric
	1
	5


Add Code tables:

0 08 081

Type of equipment
0 Sensor

1 Transmitter

2 Receiver

3 Observing platform

4-62
Reserved

63
Missing value

0 08 082

Artificial correction of sensor height to another value

	Code figure
	Meaning

	0
	Height is not corrected

	1
	Height is artificially corrected to standard level using a formula

	2-6
	Reserved

	7
	Missing value


Note:  Standard level is indicated by the descriptor of class 7, which immediately follows.  Value of this class 7 descriptor is forced to missing in case height is not corrected.  It is possible to indicate the real height of the sensor by preceding the descriptor by relevant class 7 descriptor.

0 22 060

Lagrangian drifter drogue status

	Code figure
	Meaning

	0
	Drogue is detached

	1
	Drogue is attached

	2
	Drogue status unknown

	3-6
	Reserved

	7
	Missing value


ADDITION FOR REPRESENTING WAVE SPECTRA

002120  Ocean wave frequency        Hz             3     0      10 bits

022069  Spectral wave density         M2Hz-1        3     0      22 bits

ADDITIONS OF COMMON SEQUENCES TO REPRESENT RADIOSONDES DATA 

	TABLE

REFERENCE
	TABLE

REFERENCES
	ELEMENT NAME

	F
	X
	Y
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Radiosonde abbreviated header and launch information)

	3
	01
	120
	3
	01
	001
	WMO block and station number

	
	
	
	0
	01
	094
	WBAN number

	
	
	
	0
	02
	011
	Radiosonde type

	
	
	
	3
	01
	121
	Radiosonde launch point location

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Radiosonde launch point location)

	3
	01
	121
	0
	08
	041
	Data significance (3 = “balloon launch point”)

	
	
	
	3
	01
	122
	Date/time (to hundredths of second)

	
	
	
	3
	01
	021
	Latitude and longitude (high accuracy)

	
	
	
	0 
	07
	031
	Height of barometer above MSL

	
	
	
	0
	07
	007
	Height (of radiosonde release above MSL)

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Date/time (to hundredths of second))

	3
	01
	122
	3
	01
	011
	Date

	
	
	
	3
	01
	012
	Time

	
	
	
	2
	01
	135
	Change data width

	
	
	
	2
	02
	130
	Change scale

	
	
	
	0
	04
	006
	Second

	
	
	
	2
	02
	000
	Cancel change scale

	
	
	
	2
	01
	000
	Cancel change data width

	
	
	
	
	
	
	(Radiosonde full header information)

	3
	01
	123
	1
	02
	002
	Replicate 2 descriptors 2 times

	
	
	
	0
	08
	041
	Data significance (0 = “parent site”, 1 = “observation site”)

	
	
	
	0
	01
	062
	Short ICAO location identifier

	
	
	
	3
	01
	001
	WMO block and station number

	
	
	
	0
	01
	094
	WBAN number

	
	
	
	0
	02
	011
	Radiosonde type

	
	
	
	0
	01
	018
	Short station or site name

	
	
	
	0
	01
	095
	Observer identification

	
	
	
	0
	25
	061
	Software identification

	
	
	
	0
	25
	068
	Number of archive recomputes

	
	
	
	0
	01
	082
	Radiosonde ascension number

	
	
	
	0
	01
	083
	Radiosonde release number

	
	
	
	0
	01
	081
	Radiosonde serial number

	
	
	
	0
	02
	067
	Radiosonde operating frequency

	
	
	
	0
	02
	066
	Radiosonde ground receiving system

	
	
	
	0
	02
	014
	Tracking technique/status of system used

	
	
	
	0
	25
	067
	Release point pressure correction

	
	
	
	0
	25
	065
	Orientation correction (azimuth)

	
	
	
	0
	25
	066
	Orientation correction (elevation)

	
	
	
	0
	02
	095
	Type of pressure sensor 

	
	
	
	0
	02
	096
	Type of temperature sensor 

	
	
	
	0
	02
	097
	Type of humidity sensor

	
	
	
	0
	02
	016
	Radiosonde configuration

	
	
	
	0
	02
	083
	Type of balloon shelter

	 
	
	
	0
	02
	080
	Balloon manufacturer

	
	 
	 
	0
	02
	081
	Type of balloon

	
	
	
	0
	01
	093
	Balloon lot number

	 
	
	
	0
	02
	084
	Type of gas used in balloon

	
	 
	 
	0
	02
	085
	Amount of gas used in balloon

	
	
	
	0
	02
	086
	Balloon flight train length

	 
	
	
	0
	02
	082
	Weight of balloon

	
	 
	 
	0
	08
	041
	Data significance (2 = “balloon manufacture date”)

	
	
	
	3
	01
	011
	Date


	
	
	
	
	
	
	(Radiosonde surface observation)

	3
	02
	050
	0
	08
	041
	Data significance (5 = “sfc ob displacement from launch pt)

	
	
	
	0
	05
	021
	Bearing or azimuth

	
	
	
	0
	07
	005
	Height increment

	
	
	
	2
	02
	130
	Change scale

	
	
	
	0
	06
	021
	Distance

	
	
	
	2
	02
	000
	Cancel change scale

	
	
	
	0
	08
	041
	Data significance (4 = “surface observation”)

	 
	
	
	2
	01
	131
	Change data width

	
	 
	 
	2
	02
	129
	Change scale

	
	
	
	0
	02
	115
	Type of surface observing equipment

	
	
	
	0
	10
	004
	Pressure

	
	
	
	0
	02
	115
	Type of surface observing equipment

	
	
	
	0
	13
	003
	Relative humidity

	
	
	
	2
	02
	000
	Cancel change scale

	 
	
	
	2
	01
	000
	Cancel change data width

	
	 
	 
	0
	02
	115
	Type of surface observing equipment

	
	
	
	0
	11
	001
	Wind direction

	 
	
	
	0
	11
	002
	Wind speed

	
	 
	 
	0
	02
	115
	Type of surface observing equipment

	
	
	
	1
	02
	002
	Replicate 2 descriptors 2 times

	
	
	
	0
	12
	101
	Temperature/dry bulb temperature

	
	
	
	0
	04
	024
	Time displacement (hour)

	
	
	
	0
	02
	115
	Type of surface observing equipment

	
	
	
	0
	12
	103
	Dew-point temperature

	
	
	
	0
	12
	102
	Wet bulb temperature

	 
	
	
	1
	01
	003
	Replicate 1 descriptor 3 times

	
	 
	 
	0
	20
	012
	Cloud type

	
	
	
	0
	20
	011
	Cloud amount

	
	
	
	0
	20
	013
	Height of base of cloud

	
	
	
	1
	01
	002
	Replicate 1 descriptor 2 times

	
	
	
	0
	20
	003
	Present weather

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Radiosonde duration of flight and termination information)

	3
	03
	040
	0
	08
	041
	Data significance (7 = “flight level termination point”)

	
	
	
	0
	04
	025
	Time displacement (minute)

	
	
	
	0
	04
	026
	Time displacement (second)

	
	
	
	3
	01
	021
	Latitude and longitude (high accuracy)

	
	
	
	3
	01
	122
	Date/time (to hundredths of second)

	
	
	
	2
	01
	131
	Change data width

	
	
	
	2
	02
	129
	Change scale

	
	
	
	0
	25
	069
	Flight level pressure correction

	
	
	
	0
	07
	004
	Pressure

	
	
	
	0
	13
	003
	Relative humidity

	
	
	
	2
	02
	000
	Cancel change scale

	
	
	
	2
	01
	000
	Cancel change data width

	
	
	
	0
	02
	013
	Solar and infrared radiation correction

	
	
	
	0
	12
	101
	Temperature/dry bulb temperature

	
	
	
	0
	10
	009
	Geopotential height

	
	
	
	1
	02
	002
	Replicate 2 descriptors 2 times

	
	
	
	0
	08
	040
	Flight level significance

	
	
	
	0
	35
	035
	Reason for termination

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Radiosonde complete registration and surface observation)

	3
	09
	060
	3
	01
	123
	Radiosonde full header information

	
	
	
	3
	01
	121
	Radiosonde launch point location

	
	
	
	3
	02
	050
	Radiosonde surface observation

	
	
	
	3
	03
	040
	Radiosonde duration of flight and termination information

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Raw PTU)

	3
	09
	061
	3
	01
	120
	Radiosonde abbreviated header and launch information

	
	
	
	0
	08
	041
	Data significance (6 = “flight level observation” )

	
	
	
	3
	01
	122
	Date/time (to hundredths of second)

	
	
	
	2
	01
	131
	Change data width

	
	
	
	2
	02
	129
	Change scale

	
	
	
	0
	25
	069
	Flight level pressure correction

	
	
	
	0
	07
	004
	Pressure

	
	
	
	2
	02
	000
	Cancel change scale

	
	
	
	2
	01
	000
	Cancel change data width

	
	
	
	0
	33
	007
	Percent confidence (for Pressure)

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Pressure)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Pressure)

	
	
	
	0
	13
	009
	Relative humidity

	
	
	
	0
	33
	007
	Percent confidence (for Relative humidity)

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Relative humidity)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Relative humidity)

	
	
	
	0
	02
	013
	Solar and infrared radiation correction

	
	
	
	0
	12
	101
	Temperature/dry bulb temperature

	
	
	
	0
	33
	007
	Percent confidence (for Temperature)

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Temperature)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Temperature)

	 
	
	
	
	
	
	

	
	
	
	
	
	
	(Raw GPS unsmoothed wind)

	3
	09
	062
	3
	01
	120
	Radiosonde abbreviated header and launch information

	
	
	
	0
	08
	041
	Data significance (6 = “flight level observation” )

	
	
	
	3
	01
	122
	Date/time (to hundredths of second)

	
	
	
	0
	05
	001
	Latitude (high accuracy)

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Latitude)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Latitude)

	
	
	
	0
	06
	001
	Longitude (high accuracy)

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Longitude)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Longitude)

	
	
	
	0
	07
	007
	Height

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Height)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Height)

	
	
	
	0
	11
	003
	U-component

	
	
	
	0
	33
	035
	Manual/automatic quality control (for U-component)

	
	
	
	0
	33
	015
	Data quality-check indicator (for U-component)

	
	
	
	0
	11
	004
	V-component

	
	
	
	0
	33
	035
	Manual/automatic quality control (for V-component)

	
	
	
	0
	33
	015
	Data quality-check indicator (for V-component)

	
	
	
	0
	33
	007
	Percent confidence (for Raw GPS unsmoothed wind)


	
	
	
	
	
	
	(Raw GPS smoothed wind)

	3
	09
	063
	3
	01
	120
	Radiosonde abbreviated header and launch information

	
	
	
	0
	08
	041
	Data significance (6 = “flight level observation” )

	
	
	
	3
	01
	122
	Date/time (to hundredths of second) sequence

	
	
	
	0
	05
	001
	Latitude (high accuracy)

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Latitude)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Latitude)

	
	
	
	0
	06
	001
	Longitude (high accuracy)

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Longitude)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Longitude)

	
	
	
	0
	07
	007
	Height

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Height)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Height)

	
	
	
	0
	11
	003
	U-component

	
	
	
	0
	33
	035
	Manual/automatic quality control (for U-component)

	
	
	
	0
	33
	015
	Data quality-check indicator (for U-component)

	
	
	
	0
	11
	004
	V-component

	
	
	
	0
	33
	035
	Manual/automatic quality control (for V-component)

	
	
	
	0
	33
	015
	Data quality-check indicator (for V-component)

	
	
	
	0
	33
	007
	Percent confidence (for Raw GPS smoothed wind)

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Processed PTU)

	3
	09
	064
	3
	01
	120
	Radiosonde abbreviated header and launch information

	
	
	
	0
	08
	041
	Data significance (6 = “flight level observation” )

	
	
	
	3
	01
	122
	Date/time (to hundredths of second) 

	
	
	
	2
	01
	131
	Change data width

	
	
	
	2
	02
	129
	Change scale

	
	
	
	1
	04
	002
	Replicate 4 descriptors 2 times

	
	
	
	0
	25
	069
	Flight level pressure correction

	
	
	
	0
	07
	004
	Pressure

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Pressure)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Pressure)

	
	
	
	0
	13
	003
	Relative humidity

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Relative humidity)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Relative humidity)

	
	
	
	2
	02
	000
	Cancel change scale

	
	
	
	2
	01
	000
	Cancel change data width

	
	
	
	1
	04
	002
	Replicate 4 descriptors 2 times

	
	
	
	0
	02
	013
	Solar and infrared radiation correction

	
	
	
	0
	12
	101
	Temperature/dry bulb temperature

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Temperature)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Temperature)

	
	
	
	0
	12
	103
	Dew-point temperature

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Dew-point temperature)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Dew-point temperature)

	
	
	
	0
	10
	009
	Geopotential height

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Geopotential height)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Geopotential height)


	
	
	
	
	
	
	(Processed GPS)

	3
	09
	065
	3
	01
	120
	Radiosonde abbreviated header and launch information

	
	
	
	0
	08
	041
	Data significance (6 = “flight level observation” )

	
	
	
	3
	01
	122
	Date/time (to hundredths of second) 

	
	
	
	0
	05
	001
	Latitude (high accuracy)

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Latitude)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Latitude)

	
	
	
	0
	06
	001
	Longitude (high accuracy)

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Longitude)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Longitude)

	
	
	
	0
	07
	007
	Height

	
	
	
	0
	33
	035
	Manual/automatic quality control (for Height)

	
	
	
	0
	33
	015
	Data quality-check indicator (for Height)

	
	
	
	0
	11
	003
	U-component

	
	
	
	0
	33
	035
	Manual/automatic quality control (for U-component)

	
	
	
	0
	33
	015
	Data quality-check indicator (for U-component)

	
	
	
	0
	11
	004
	V-component

	
	
	
	0
	33
	035
	Manual/automatic quality control (for V-component)

	
	
	
	0
	33
	015
	Data quality-check indicator (for V-component)

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Standard and significant levels)

	3
	09
	066
	3
	01
	120
	Radiosonde abbreviated header and launch information

	
	
	
	0
	08
	041
	Data significance (6 = “flight level observation” )

	
	
	
	3
	01
	122
	Date/time (to hundredths of second)

	
	
	
	0
	08
	040
	Flight level significance

	
	
	
	2
	01
	131
	Change data width

	
	
	
	2
	02
	129
	Change scale

	
	
	
	0
	25
	069
	Flight level pressure correction

	
	
	
	0
	07
	004
	Pressure

	
	
	
	0
	13
	003
	Relative humidity

	
	
	
	2
	02
	000
	Cancel change scale

	
	
	
	2
	01
	000
	Cancel change data width

	
	
	
	0
	02
	013
	Solar and infrared radiation correction

	
	
	
	0
	12
	101
	Temperature/dry bulb temperature

	
	
	
	0
	12
	103
	Dew-point temperature

	
	
	
	0
	10
	009
	Geopotential height

	
	
	
	0
	10
	007
	Height

	
	
	
	0
	11
	002
	Wind speed

	
	
	
	0
	11
	001
	Wind direction


Proposals for sequence descriptors for PILOT and TEMP observation type data  

Following sequence descriptors are proposed:
	
	
	
	
	
	
	(Identification of launch site and instrumentation for wind measurements) 

	3
	01
	110
	3
	01
	001
	WMO block number, WMO station number

	
	
	
	0
	01
	011
	Ship or mobile land station identifier

	
	
	
	0
	02
	011
	Radiosonde type

	
	
	
	0
	02
	014
	Tracking technique/status of system used

	
	
	
	0
	02
	003
	Type of measuring equipment used


	
	
	
	
	
	
	 (Identification of launch site and instrumentation for P, T, U and wind measurements)

	3
	01
	111
	3
	01
	001
	WMO block number, WMO station number

	
	
	
	0
	01
	011
	Ship or mobile land station identifier

	
	
	
	0
	02
	011
	Radiosonde type

	
	
	
	0
	02
	013
	Solar and infrared radiation correction

	
	
	
	0
	02
	014
	Tracking technique/status of system used

	
	
	
	0
	02
	003
	Type of measuring equipment used


	
	
	
	
	
	
	(Identification of launch point  and instrumentation of dropsonde) 

	3
	01
	112
	0
	01
	006
	Aircraft identifier

	
	
	
	0
	02
	011
	Radiosonde type

	
	
	
	0
	02
	013
	Solar and infrared radiation correction

	
	
	
	0
	02
	014
	Tracking technique/status of system used

	
	
	
	0
	02
	003
	Type of measuring equipment used


	
	
	
	
	
	
	(Date/time of  launch) 

	3
	01
	113
	0
	08
	021
	Time significance   ( = 18 (launch time))

	
	
	
	3
	01
	011
	Year, month, day of launch

	
	
	
	3
	01
	013
	Hour, minute, second of launch


Note: Time of launch shall be reported with the highest possible accuracy available.  If the launch time is not available with second accuracy, the entry for seconds shall be put to zero. 

	
	
	
	
	
	
	(Horizontal and vertical coordinates of launch site) 

	3
	01
	114
	3
	01
	021
	Latitude (high accuracy)

	
	
	
	
	
	
	Longitude (high accuracy)

	
	
	
	0
	07
	030
	Height of station ground above mean sea level 

	
	
	
	0
	07
	031
	Height of barometer above mean sea level

	
	
	
	0
	07
	007
	Height of release of sonde above mean sea level

	
	
	
	0
	33
	024
	Station elevation quality mark (for mobile stations)


	
	
	
	
	
	
	(Cloud information reported with vertical soundings) 

	3
	02
	049
	0
	08
	002
	Vertical significance

	
	
	
	0
	20
	011
	Cloud amount (of low or middle clouds Nh)

	
	
	
	0
	20
	013
	Height of base of cloud (h)

	
	
	
	0
	20
	012
	Cloud type (low clouds CL)

	
	
	
	0
	20
	012
	Cloud type (middle clouds CM)

	
	
	
	0
	20
	012
	Cloud type (high clouds CH)

	
	
	
	0
	08
	002
	Vertical significance ( = missing value)


	
	
	
	
	
	
	(Wind data at a pressure level with radiosonde position) 

	3
	03
	050
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	004
	Pressure 

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	11
	001
	Wind direction

	
	
	
	0
	11
	002
	Wind speed


Notes:
(1)
Long time displacement 0 04 086 represents the time offset from the launch time 3 01 013 (in seconds)


(2)
Latitude displacement 0 05 015 represents the latitude offset from the latitude of the launch site.  Longitude displacement 0 06 015 represents the longitude offset from the longitude of the launch site.

	
	
	
	
	
	
	(Wind shear data at a pressure level with radiosonde position) 

	3
	03
	051
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	004
	Pressure 

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	11
	061
	Absolute wind shear in 1 km layer below

	
	
	
	0
	11
	062
	Absolute wind shear in 1 km layer above


Note: Notes (1) and (2) under definition of sequence 3 03 050 shall apply.

	
	
	
	
	
	
	(Wind data at a height level with radiosonde position) 

	3
	03
	052
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	009
	Geopotential height

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	11
	001
	Wind direction

	
	
	
	0
	11
	002
	Wind speed


Note: Notes (1) and (2) under definition of sequence 3 03 050 shall apply.

	
	
	
	
	
	
	(Wind shear data at a height level with radiosonde position) 

	3
	03
	053
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	009
	Geopotential height

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	11
	061
	Absolute wind shear in 1 km layer below

	
	
	
	0
	11
	062
	Absolute wind shear in 1 km layer above


Note: Notes (1) and (2) under definition of sequence 3 03 050 shall apply.

	
	
	
	
	
	
	(Temperature, dew-point and wind data at a  pressure level with radiosonde position) 

	3
	03
	054
	0
	04
	086
	Long time period or displacement (since launch time)

	
	
	
	0
	08
	042
	Extended vertical sounding significance

	
	
	
	0
	07
	004
	Pressure 

	
	
	
	0
	10
	009
	Geopotential height

	
	
	
	0
	05
	015
	Latitude displacement since launch site (high accuracy)

	
	
	
	0
	06
	015
	Longitude displacement since launch site (high accuracy)

	
	
	
	0
	12
	101
	Temperature/dry-bulb temperature (scale 2) 

	
	
	
	0
	12
	103
	Dew-point temperature (scale 2)

	
	
	
	0
	11
	001
	Wind direction

	
	
	
	0
	11
	002
	Wind speed


Note: Notes (1) and (2) under definition of sequence 3 03 050 shall apply.

Common Sequences for representation of PILOT code and TEMP observation type data

	
	
	
	
	
	
	(Sequence for representation of PILOT, PILOT SHIP and PILOT MOBIL observation type data with pressure as the vertical coordinate) 

	3
	09
	050
	3
	01
	110
	Identification of launch site and instrumentation for wind measurements

	
	
	
	3
	01
	113
	Date/time of  launch

	
	
	
	3
	01
	114
	Horizontal and vertical coordinates of launch site

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	050
	Wind data at a pressure level

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	001
	Delayed descriptor replication factor

	
	
	
	3
	03
	051
	Wind shear data at a pressure level


	
	
	
	
	
	
	(Sequence for representation of PILOT,PILOT SHIP and PILOT MOBIL observation type data with height as the vertical coordinate) 

	3
	09
	051
	3
	01
	110
	Identification of launch site and instrumentation for wind measurements

	
	
	
	3
	01
	113
	Date/time of  launch

	
	
	
	3
	01
	114
	Horizontal and vertical coordinates of launch site

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	052
	Wind data at a height level

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	001
	Delayed descriptor replication factor

	
	
	
	3
	03
	053
	Wind shear data at a height level

	
	
	
	
	
	
	(Sequence for representation of TEMP, TEMP SHIP and TEMP MOBIL observation type data) 

	3
	09
	052
	3
	01
	111
	Identification of launch site and instrumentation for P, T, U and wind measurements

	
	
	
	3
	01
	113
	Date/time of  launch

	
	
	
	3
	01
	114
	Horizontal and vertical coordinates of launch site

	
	
	
	3
	02
	049
	Cloud information reported with vertical soundings

	
	
	
	0
	22
	043
	Sea water temperature

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	054
	Temperature, dew-point and wind data at a pressure level

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	001
	Delayed descriptor replication factor

	
	
	
	3
	03
	051
	Wind shear data at a pressure level


	
	
	
	
	
	
	(Sequence for representation of TEMP DROP observation type data) 

	3
	09
	053
	3
	01
	112
	Identification of launch point and instrumentation of dropsonde

	
	
	
	3
	01
	113
	Date/time of  launch

	
	
	
	3
	01
	114
	Horizontal and vertical coordinates of launch site

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	002
	Extended delayed descriptor replication factor

	
	
	
	3
	03
	054
	Temperature, dew-point and wind data at a pressure level

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor 

	
	
	
	0
	31
	001
	Delayed descriptor replication factor

	
	
	
	3
	03
	051
	Wind shear data at a pressure level


COMMON SEQUENCES FOR AIRCRAFT ASCENT/DESCENT PROFILE (SUITABLE FOR AMDAR PROFILE DATA)

	Element


	FM 94 BUFR descriptor/ sequence descriptor (BUFR Table B/D)
	Notes
	CREX descriptor

	single descriptor defining aircraft ascent/descent profile
	3 11 008
	
	D 11 008

	Aircraft identification
	0 01 008
	
	B 01 008

	Year, month,

day
	3 01 011
	Date/Time  and position of first level in profile
	D 01 011

	Hour, Min, second
	3 01 013
	
	D 01 013

	Latitude,

Longitude
	3 01 021
	
	D 01 021

	Phase of flight 
	0 08 004
	Ascent or descent profile
	B 08 004

	Delayed replication of one descriptor
	1 01 000
	
	R 01 000

	Delayed descriptor replication factor
	0 31 001
	Number of levels following
	

	3 11 006
	Aircraft ascent/descent profile data for one level (as below)
	
	D 11 006

	Flight level
	0 07 010
	
	B 07 010

	Wind direction
	0 11 001
	
	B 11 001

	Wind speed 
	0 11 002
	
	B 11 002

	Roll angle quality
	0 02 064
	
	B 02 064

	Temperature/dry-bulb temperature
	0 12 101
	
	B 12 101

	Dew-point temperature
	0 12 103
	
	B 12 103

	3 11 009
	Single descriptor defining aircraft ascent/descent profile with lat. long given for each level
	
	D 11 009

	Aircraft identification
	0 01 008
	
	B 01 008

	Year, month,

day
	3 01 011
	Date/Time  and position of first level in profile
	D 01 011

	Hour, Min, second
	3 01 013
	
	D 01 013

	Latitude,

Longitude
	3 01 021
	
	D 01 021

	Phase of flight 
	0 08 004
	Ascent or descent profile
	B 08 004

	Delayed replication of one descriptor
	1 01 000
	
	R 01 000

	Delayed descriptor replication factor
	0 31 001
	Number of levels following
	

	3 11 007
	Aircraft ascent/descent profile data for one level with lat.., long. indicated
	
	D 11 007

	Flight level
	0 07 010
	
	B 07 010

	Latitude,

Longitude
	3 01 021
	
	D 01 021

	Wind direction
	0 11 001
	
	B 11 001

	Wind speed 
	0 11 002
	
	B 11 002

	Roll angle quality
	0 02 064
	
	B 02 064

	Temperature/dry-bulb temperature
	0 12 101
	
	B 12 101

	Dew-point temperature
	0 12 103
	
	B 12 103


ANNEX 3 to Draft Recommendation 6.2/1 CBS-XIII:
ADDITIONS TO FM 94-XII Ext. BUFR AND FM 95-XII Ext. CREX for a new edition:

ADDITIONS RELATIVE TO A NEW EDITION OF BUFR

FOR REPRESENTATION OF PROBABILITIES AND OTHER FORECAST DATA

New descriptors and operators:

0-33-045 Probability of following event



%
0
0
7

B-33-045



%
0

3

0-33-046
 Conditional probability of following event with respect
%
0
0
7


 to specified conditioning event

B-33-046



%
0

3

2-41-000 Define event

C-41-000

2-41-255 Cancel define event

C-41-999

2-42-000 Define conditioning event

C-42-000

2-42-255 Cancel define conditioning event

C-42-999

0-33-042 Type of limit represented by following value
Code table
0
0
3

B-33-042


Code table
0

1

New Code table:

0-33-042 - Type of limit represented by following value

Code

Figure
Meaning

 0
Exclusive lower limit (>)

 1
Inclusive lower limit (>=)

 2
Exclusive upper limit (<)

 3
Inclusive upper limit (=<)

4-6
Reserved

 7
Missing value

Add the following notes under BUFR/CREX Class 33:

(1) When using descriptor 0-33-045 or 0-33-046, operator 2-41-000 shall be used in order to define the following event to which the reported probability value applies.

(2) When using descriptor 0-33-046, operator 2-42-000 shall precede the occurrence of this descriptor in order to define the event upon which the reported probability value is conditioned.

(3) When defining an event for use with descriptor 0-33-045 or 0-33-046, descriptor 0-33-042 may be employed in order to indicate that the following value is actually a bound for a range of values.

Add the following new operators  for Categorical Forecasts:

2-43-000 Categorical forecast values follow

C-43-000

2-43-255 Cancel categorical forecast values follow

C-43-999

Add a new note under BUFR Table C and under CREX Table C:

“A categorical forecast value represents a “best guess” from among a set of related, and often mutually-exclusive, data values or categories.  Operator 2-43-000 may be used to designate one or more values as being categorical forecast values, and descriptor 0-33-042 may be employed preceding any such value in order to indicate that that value is actually a bound for a range of values.” 

NEW OPERATOR WITHIN BUFR TABLE C TO SIMPLIFY THE PROCEDURE OF INCREASING DESCRIPTOR PRECISION

New BUFR Table C operator descriptor:

Table Reference:

2-07-
[image: image1.wmf]Y


Operator Name:

Increase scale, reference value and data width

Operator Definition:

For Table B elements, which are not CCITT IA5 (character data), code tables, or flag tables:

1.  Add 
[image: image2.wmf]Y

 to the existing scale factor

2.  Multiply the existing reference value by 
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Y

.  

3.  Calculate 
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, disregard any fractional remainder and add the result to the existing bit width.

Reword of Notes to BUFR Table C as follows:

(1)
The operations specified by operator descriptors 2 01, 2 02, 2 03, 2 04, and 2 07 remain defined until cancelled or until the end of the subset.

(4)
Nesting of operator descriptors must guarantee unambiguous interpretation.  In particular, operators defined within a set of replicated descriptors must be cancelled or completed within that set, and the 2 07 operator may not be nested within any of the 2 01, 2 02, and 2 03 operators, nor vice-versa.

NEW OPERATOR WITHIN BUFR TABLE C CHANGING DATA WIDTH FOR CCITT IA5 ELEMENTS

New BUFR Table C operator descriptor:

Table Reference:

2-08-Y

Operator Name:

Change width of CCITT IA5 field.

Operation Definition:

Y characters from CCITT International Alphabet #5 (representing Y * 8 bits in length) replace the specified data width given for each CCITT IA5 element in Table B.

Note that the maximum value for Y is 255 and the rewording of Note (1) to BUFR Table C as follows:

(1) The operations specified by operator descriptors 2 01, 2 02, 2 03, 2 04, 2 07, and 2 08 remain defined until cancelled or until the end of the subset.

MODIFY REGULATION 94.1.3 TO SAY:

94.1.3
Each section included in the code form shall always contain an integer multiple of 8 bits (octet).  This rule shall be applied by appending bits set to zero to the section where necessary.

COMMON CODE TABLE C-13: Data sub categories of categories defined by entries in BUFR Table A

	Data categories
	International data sub-categories

	BUFR octet 11

CREX nnn in group Annnmmm
	BUFR octet 12

CREX mmm in group Annnmmm

	Code figure
	Name
	Code figure
	Name (corresponding traditional alphanumeric codes are in backets)

	000
	Surface data — land
	000
	Hourly synoptic observations from fixed-land stations (SYNOP)

	
	001
	Intermediate synoptic observations from fixed-land stations (SYNOP)

	
	002
	Main synoptic observations from fixed-land stations (SYNOP)

	
	003
	Hourly synoptic observations from mobile-land stations (SYNOP MOBIL)

	
	004
	Intermediate synoptic observations from mobile-land stations (SYNOP MOBIL)

	
	005
	Main synoptic observations from mobile land stations (SYNOP MOBIL)

	
	006
	One-hour observations from automated stations

	
	007
	n-minute observations from AWS stations

	
	010
	Routine aeronautical observations (METAR)

	
	011
	Special aeronautical observations (SPECI)

	
	020
	Climatological observations (CLIMAT)

	
	030
	Spherics locations (SFLOC)

	
	040
	Hydrologic reports

	001
	Surface data — sea
	000
	Synoptic observations (SHIP)

	
	006
	One-hour observations from automated stations

	
	007
	n-minute observations from AWS stations

	
	020
	Climatological observations (CLIMAT SHIP)

	
	025
	Buoy observation (BUOY)

	
	030
	Tide gauge

	
	031
	Observed water level time series

	002
	Vertical soundings (other than satellite)
	001
	Upper-wind reports from fixed-land stations (PILOT)

	
	
	002
	Upper-wind reports from ships (PILOT SHIP)

	
	
	003
	Upper-wind reports from mobile-land stations (PILOT MOBIL)

	
	
	004
	Upper-level temperature/humidity/wind reports from fixed-land stations (TEMP)

	
	
	005
	Upper-level temperature/humidity/wind reports from ships (TEMP SHIP)

	
	
	006
	Upper-level temperature/humidity/wind report from mobile-land stations (TEMPMOBIL)

	
	
	007
	Upper-level temperature/humidity/wind reports from dropwinsondes (TEMP DROP)

	
	
	010
	Wind profiler reports

	
	
	011
	RASS temperature profiles

	
	
	020
	ASDAR/ACARS profiles (AMDAR)

	
	
	025
	Climatological observations from fixed-land stations (CLIMAT TEMP)

	
	
	026
	Climatological observations from ships (CLIMAT TEMP SHIP)

	003
	Vertical soundings (satellite)
	000
	Temperature (SATEM)

	
	001
	TIROS (TOVS)

	004
	Single level upper-air data (other than satellite)
	000
	ASDAR/ACARS (AMDAR)

	
	001
	Manual (AIREP, PIREP)

	005
	Single level upper-air data (satellite)
	000
	Cloud wind data (SATOB)

	006
	Radar data
	000
	Reflectivity data 

	
	001
	Doppler wind profiles

	
	002
	Derived products

	
	003
	Ground radar weather (RADOB)

	007
	Synoptic features
	000
	Forecast Tropical cyclone tracks from EPS

	008
	Physical/chemical constituents
	000
	Ozone measurement at surface

	
	001
	Ozone vertical sounding

	009
	Dispersal and transport
	000
	Trajectories, analysis or forecast

	010
	Radiological data
	001
	Observation (RADREP)

	
	002
	Forecast (RADOF)

	012
	Surface data (satellite)
	000
	ERS-uwa

	
	001
	ERS-uwi

	
	002
	ERS-ura

	
	003
	ERS-uat

	
	004
	SSM/I radiometer

	
	005
	Quickscat

	
	006
	Surface temp./radiation (SATOB)

	031
	Oceanographic data
	000
	Surface observation 

	
	001
	Surface observation along track (TRACKOB)

	
	002
	Spectral wave observation (WAVEOB)

	
	003
	Bathythermal observation (BATHY)

	
	004
	Sub surface floats (profile)

	
	005
	XBT/XCTD profiles (TESAC)

	
	006
	Waves reports


Proposed modified Section 1 for BUFR Edition 4:

1-3 Length of section

 4
BUFR master table

5-6
Identification of originating/generating centre (see Common Code Table C-11)

7-8
Identification of originating/generating sub-centre (allocated by originating/generating Centre- see Common Code Table C-12) 

  9
Update sequence number (zero for original BUFR messages; incremented for updates)

10
Bit 1
 =0
No optional section



 =1
Optional section follows


Bit 2-8

Set to zero (reserved)

11 Data Category (Table A)

12 International data sub-category (See Common Table C-13 – see Note (4))

13 Local data sub-category (defined locally by automatic data processing (ADP) centres –see Note (4))

14
Version number of master table (currently 12 for WMO FM 94 BUFR tables – see Note (2))

15
Version number of local tables used to augment master table in use – see Note (2)

16-17
Year (4 digits)
|

18
Month

|

19
Day

| Most typical for the BUFR message content

20
Hour

|

21
Minute

|

22
Second

|

23
Reserved for local use by ADP centres

And add a new Note:

(4)
The local data sub-category is maintained for backwards-compatibility with editions 0-3 of BUFR, since many ADP centers have made extensive use of such values in the past.  The international data sub-category, introduced beginning with edition 4 of BUFR, is intended to provide a mechanism for better understanding of the overall nature and intent of messages exchanged between ADP centers.  These two values (i.e. local sub-category vs. international sub-category) are intended to be supplementary to one another, so both may be used within a particular BUFR message.

New edition for CREX Section 1 - Data description section
Group No.
Contents
Meanings

     1

Ttteevvbbww
T :
Indicator for CREX Tables

tt :
CREX Master table used (00 for WMO  standard FM 95 CREX tables)

ee : 
CREX edition number (currently 02)
vv : 
CREX table version number (currently 03)

bb:
BUFR master table version number used (currently 12)

ww :
Version number of local table
2 Yyyyymmdd
yyyy: 
Typical year





mm:
Typical month



dd:
Typical day

3 Hhhnn

hh:
Typical hour



nn:
Typical minute

     4

Annnmmm
A : 
Indicator for CREX Table A entry

nnn : 
Data category from CREX Table A

 mmm :
International data sub-category from Common table C-13


     5
 Poooooppp
ooooo
 Originating Centre from Common table C-11





ppp
 Originating sub-centre from Common table C-12


6
Uuu

uu
 Update sequence number (00 for original message, uu for updated   version)


7
Ssss

sss
 Number of subsets included in the report

  8 to n

Bxxyyy,
B, C, D:
Indicators for CREX Tables B,C,D entries


Cxxyyy,
xxyyy:
 5 digits each which indicates references from CREX Tables B, C and/or D

Dxxyyy,

and/or
Rxxyyy:
 R:
Indicator for replication:

xx:
number of replicated descriptors

yyy:
number of replications (delayed replication if yyy= 0)

DRAFT RECOMMENDATION 6.2/2 CBS- XIII: AMENDMENTS TO MANUAL ON CODES, VOLUME I.1. 
THE COMMISSION FOR BASIC SYSTEMS,

NOTING:

(1)
The report of the Meeting of the ET on Data Representation and Codes (Kuala Lumpur, 21-26 June 2004);

(2)
The report of the ICT on ISS (Geneva, 27 September- 1 October 200);

CONSIDERING the requirement:

(1)
For amendments to aeronautical codes resulting from corresponding changes in ICAO Amendment 73 of Annex 3 - Meteorological Service for International Air Navigation/WMO Technical Regulations (C.3.1);
RECOMMENDS that the following amendments be adopted for use as from 2 November 2005:

(1)

Amendments to FM 15-XII Ext. METAR, FM 16-XII Ext. SPECI, FM 51-XII Ext. TAF and FM 50-VIII Ext. WINTEM, defined in Annex to this recommendation;

REQUESTS the Secretary-General to arrange for the inclusion of these amendments in Volumes I.1 of the Manual on Codes.

ANNEX TO DRAFT RECOMMENDATION 6.2/2 CBS- XIII
MODIFICATIONS TO FM 15-XII Ext. METAR and FM 16-XII Ext. SPECI

a) Code form.  Add “COR” after “METAR or SPECI”; add “NIL” before “(AUTO)”;

b) Code form.  Delete brackets around “AUTO”;
c) Code form.  Amend “VVVVDV or CAVOK” to read “VVVV or VVVVNDV or CAVOK”;

d) Code form.  Amend “NSC” to read “NSC or NCD”; 
e) Code form.  Add at the end of NOTE (2) the following text: “The code words “COR” and “NIL” shall be used, as appropriate, for corrected and missing reports, respectively”;

f) Regulation 15.4.  Amend   the first two sentences to read:  “The optional code word AUTO shall be inserted before the wind group when a report contains fully automated observations without human intervention.  The ICAO requirement is that all of the specified elements shall be reported.  However, if any element….“

g) Regulation 15.5.1 Delete in NOTE (2) “— subject to a decision which is currently under review by ICAO”

h) Regulation 15.5.2.  Amend in the first sentence “3 knots (2 m/s or 6 km/h) or less” to read “less than 3 knots (2 m/s or 6 km/h)”;

i) Regulation 15.5.3.  Amend in the first sentence “greater than 3 knots (2 m/s or 6 km/h)” to read “3 knots (2 m/s or 6 km/h) or more”;

j) Regulation 15.6.  Amend “VVVVDV” to read “VVVVNDV”;

k) Regulation 15.6.1.  Amend the paragraph to read as follows: “The group VVVV shall be used to report prevailing visibility.  When the horizontal visibility is not the same in different directions and when the visibility is fluctuating rapidly and the prevailing visibility cannot be determined, the group VVVV shall be used to report the lowest visibility.  When visibility sensors are used and they are sited in such a manner that no directional variations can be given, the abbreviation NDV shall be appended to visibility reported.”;

l) Note following Regulation 15.6.1.  Delete the note.

m) Regulation 15.6.2. Delete the regulation

n) Regulation 15.6.3(renumbered to 15.6.2 and other regulations appropriately):. Amend the paragraph to read as follows: “When the horizontal visibility is not the same in different directions and when the minimum visibility is different from the prevailing visibility; and less than 1500 metres or less than 50 % of the prevailing visibility, the group VX VX VX VXDV shall also be used to report the minimum visibility and its general direction in relation to the aerodrome indicated by reference to one of the eight points of compass.  If the minimum visibility is observed in more than one direction, the DV shall represent the most operationally significant direction.”  

o) Regulation 15.7.6.  Amend the last sentence in (a) to read “When the RVR is assessed to be more than 2 000 metres, it shall be reported as P2000”.

p) Regulation 15.8.4 Amend the first sentence to read as follows: “Intensity shall be indicated only with precipitation, precipitation associated with showers and/or thundershowers, duststorm or sandstorm.”; 

q) Regulation 15.8.8 Change to read: “The qualifier TS shall be used whenever thunder is heard or lightning is detected at the aerodrome within the 10-minute period preceding the time of observation.  When appropriate, TS shall be followed immediately, without a space, by relevant letter abbreviations to indicate any precipitation observed.  The letter abbreviation TS on its own shall be used when thunder is heard or lightning detected at the aerodrome but no precipitation observed.”
r) Regulation 15.8.10 Amend “BLSA and BLSN” to read “BLSA, BLSN and VA”;

s) Regulation 15.9.  Add “or NCD” after “NSC”;

t) Regulation 15.9.1.1.  Add the following as the last sentence: “When an automatic observing system is used and no clouds are detected by that system, the abbreviation NCD shall be used”;

u) Regulation 15.9.1.7.  Add the following as the last sentence: “When an automatic observing system is used and the cloud type cannot be observed by that system, the cloud type in each cloud group shall be replaced by ///.” ;

v) Regulation 15.13.2.1.  Amend “moderate or heavy blowing snow (including snowstorm)” to read “blowing snow”; and add the following as the last sentence: "When an automatic observing system is used and when the type of the precipitation cannot be identified by this system, the abbreviation REUP shall be used for recent precipitation"
w) Regulation 15.14.12.  Delete “(including snowstorm)”.

MODIFICATIONS TO FM 51-XII Ext. TAF

a) Code form. Add “COR” after “TAF”; add “NIL” after YYGGggZ and “CNL” after “Y1Y1G1G1G2G2”;

b) Code form.  Delete brackets around “AMD”.  Suppress second sentence in NOTE (3).  Add a NOTE (5) the following text: “The code words “AMD”, “CNL”, “COR” and “NIL” shall be included, as appropriate, for amended, cancelled, corrected and missing forecasts, respectively;

c) Regulation 51.3.3 Amend in the first sentence “3 knots (2 m/s or 6 km/h) or less” to read “less than 3 knots (2 m/s or 6 km/h)”;

d) Regulation 51.4.1.  Amend the word “minimum” to read “prevailing”; add the following sentence: “When the prevailing visibility cannot be forecast, the group VVVV shall be used to forecast the minimum visibility”; and

e) Regulation 51.5.1.  Delete the words “(including snowstorm)”;

MODIFICATION TO FM 50-VIII Ext. WINTEM


Add Note (5) to read as follows: “No aeronautical requirement for this code form is stated by ICAO for international air navigation in ICAO Annex 3/WMO Technical Regulations (C.3.1).  Reason: change in aeronautical requirements (Amendment 73 to Annex 3).

SYMBOLIC LETTERS AND REMARKS AS TO THE METHODS OF CODING
GgggZ

Time of observation or forecast, in hours and minutes UTC, followed by the letter Z as an abbreviated indicator of UTC



(FM 15, FM 16, FM 51, FM 53, FM 54)


(1)
FM 15: official actual time of observation laid down by the meteorological office concerned, in accordance with regional air navigation agreement.

. . .
	Editorial Note.—
Amend part (1) of the definition of “Actual time of observation” to encompass also METARs (FM 15).


. . .
VR VR VR VR
Amend (1) to read as follows: “Runway visual range shall be reported in steps of 25 metres when the runway visual range is less than 400 metres; in steps of 50 metres when it is between 400 metres and 800 metres; and in steps of 100 metres when the runway visual range is more than 800 metres.  Any observed value which does not fit the reporting scale in use shall be rounded down to the nearest lower step in the scale”.

. . .
VX VX VX VX
VNVNVNVN Amend “maximum” to read “minimum”.

	The group VX VX VX VX will be renamed as VNVNVNVN. and the FM 15-XII METAR and FM 16-XII SPECI code and regulations will be amended 15.6 and 15.6.3 accordingly. 


4678

w’w’
a) Amend Note (5), the first sentence to read as follows: “Intensity shall be indicated only with precipitation, precipitation associated with showers and/or thundershowers, duststorm or sandstorm.”; Delete the second sentence;

b) Amend Note (9), the second sentence to read: “When due to blowing snow the observer cannot determine whether or not snow is also falling from cloud, then only BLSN shall be reported”;

c) Note (13).  Amend in Note (13) “BLSA and BLSN” to read “BLSA, BLSN and VA;

d) Add under PRECIPITATION: UP Unknown precipitation; and

e) Add Note (14): UP is to be used only in reports from fully automated stations unable to distinguish precipitation type.
� 3-D features should be described by a set of horizontal sections in successive ascending flight levels. 


� Polygon should be described by a sequence of contiguous points.
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